
M.Sc. Botany – Semester I  
B101: BIOLOGY AND DIVERSITY OF ALGAE AND BRYOPHYTES 

Theory  

S. No Unit 

 SECTION A 
 

1. Criteria employed in classification of algae. Classification given by Fritsch, Bold 

and Wynne, Lee. Thallus organization, reproduction and life cycles in algae. 
 

2. Range of thallus structure, reproduction, life histories of Chlorophyceae with 

special reference to the genera: Chlamydomonas, Tetraspora, Volvox, Chlorella, 

Scenedesmus, Ulva, Enteromorpha, Cladophora, Fritschiella, Oedogonium, 

Spirogyra, Cosmarium, Caulerpa, Chara. 
 

3. Salient features of Protochlorophyta; Xanthophyta: Vaucheria. Bacillariophyta: 
 

Cyclotella, Navicula; Phaeophyta: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

4. Salient features of Rhodophyta: Gelidium, Gracilaria, Polysiphonia; 

Cyanophyta: Nostoc, Lyngbya, Spirulina. 
 

SECTION B 
 

5. Diversity of marine and fresh water algae in India. Economic importance of 

algae– single cell protein, pigments, lipids, and omega fatty acids. Algal blooms. 

Algal bio fertilizers. Cultivation of economically important seaweeds–Porphyra, 

Gracilaria, Gelidium. Mass culture of micro algae. 
 

6. Classification of Bryophytes given by Smith, Campbell. Ecological and 

economic importance of Bryophytes. Conduction in Bryophytes. 
 

7. Morphology, structure, reproduction and life history of Hepatocopsida: 

Marchantiales: Marchantia; Jungermaniales: Pellia, Porella; 

Anthocertopsida: Anthoceros. 
 

8. Morphology, structure, reproduction and life history of Bryopsida: Sphagnales: 
 

Sphagnum; Funariales: Funaria; Polytrichales: Polytrichum.   

 Practical 

S. No Exhibit/Experiment   
1. Examination of vegetative and reproductive morphology of Chlorophyceae: 

Chlamydomonas, Tetraspora, Volvox, Chlorella, Scenedesmus, Ulva, Enteromorpha, 

Cladophora, Fritschiella, Oedogonium, Spirogyra, Cosmarium, Caulerpa, Chara. 

2. Examination of vegetative and reproductive morphology of Bacillariophyceae:  
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Cyclotella, Navicula; Phaeophyceae: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

3. Examination of vegetative and reproductive morphology of 

Rhodophyceae: Gelidium, Gracilaria, Polysiphonia. 
 

4. Examination vegetative and reproductive morphology of Xanthophyceae: Vaucheria 
 

Cyanophyceae: Nostoc, Lyngbya, Spirulina. 
 

5. Field work to get acquaintance with the algae of Visakhapatnam coast and 

fresh water algae in and around Visakhapatnam. 

6. An examination of the external features and internal structure and reproductive 

organs of: Riccia, Targionia, Monoclea, Plagiochasma. 

7. An examination of the external features and internal structure and 

reproductive organs of the genera: Fimbriaria, Marchantia, Pellia, Porella. 
 

8. An examination of the external features and internal structure and reproductive 

organs of: Anthoceros, Notothylus, Andreaea, Funaria, Polytrichum. 

 Reference Books 

1. Lee RW. 2007. Classification of Algae. 
  

2. Kumar HD. 1988. Introductory Phycology. Affiliated East West Press Pvt. Ltd., 

 New Delhi. 
  

3. Round FE. 1986. The Biology of Algae. Cambridge University Press, New York. 
  

4. Bold HC and Wyne MJ. 1978. Introduction to the Algae. Prentice-Hall, New 

 Jersey. 
  

5. Presscot GW. 1969. The Algae- a Review. Houghton Mifflin Company, Boston. 
  

6. Morris I. 1967. An Introduction to the Algae. Cambridge University Press, UK. 
  

7. Chapman VJ.1962. The Algae. Macmillan and Co Ltd., London. 
  

8. Lewin RA. 1962. Physiology and Biochemistry of Algae. Academic Press, New 

 York. 
  

9. Round FE. 1962. Ecology of Algae. Cambridge University Press, New York 
  

10. Smith GE (ed) 1950. Fresh Water Algae. Elsevier Science, USA. 
  

11. Fritsch FE.1945. The Structure and Reproduction of Algae Vols. 1& II. 

 Cambridge University Press, New York. 
  

11. Chopra RN and Kumra PK. 1988. Biology of Bryophytes. New Age International (P) Ltd. 

 Publishers, New Delhi.   
12. Parihar NS. 1991. Bryophyta. Central Book Depot, Allahabad.  
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13. Puri P. 1980. Bryophytes. Atmaram and Sons, Delhi. 
 

14. Smith GM. 1955. Cryptogamic Botany Vol.II. Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

15. Kashyap S. 1929. Liverworts of the Western Himalayas and Punjab Plains 

Part I and Part II. University of Panjab, Lahore, Pakistan. 



 



M.Sc. Botany - Semester I  
B 102: BIOLOGY AND DIVERSITY OF BACTERIA, VIRUSES AND 

FUNGI 

Theory  

S. No Unit 

 SECTION A 
 

1. General account of archaebacteria, eubacteria and cyanobacteria. Classification 

of eubacteria. Ultrastructure, nutrition, reproduction and economic importance 

of bacteria. 
 

2. Morphology and chemical composition of Actinomycetes, Spirocetes, 

Rickettsiae and Mycoplasmas. 

 
3. Classification of viruses. Ultrastructure and chemistry of viruses. Replication 

and transmission of viruses. History, origin and evolution of plant viruses. Plant 

viral diseases. 
 

4. Microbial Ecology: quorum sensing, gentrification, phosphorous 

solubilization, nitrogen fixation. 
 

SECTION B  
 

5. Classification and phylogeny of fungi. Molecular aspects in classification. Thallus 

organization in fungi. Ultrastructure of fungal cell. Unicellular and multicellular 

organization. Cell wall composition. Fungal diseases in plants and humans. 

 
6. General account of Mastigomycotina, Zygomycotina, 

Ascomycotina, Basidiomycotina, Deuteromycotina. 

 
7. Reproduction in fungi: vegetative, asexual and sexual. Heterothallism, 

 
heterokaryosis and parasexuality. Nutrition in fungi: saprobic, biotrophic, 

and symbiotic. 

 
8. Fungi in industry: medicine, food, pest and weed management (biocontrol 

agents). Mushroom cultivation. Fermentation methods. Mycorrhiza. 

Practical  
 

S. No Exhibits/ Experiments 
 

1. Tools of microbiology: Care and use of the microscope, Spectrophotometer, P
H

 

meter, Micrometer, Hemocytometer, Autoclave, Centrifuge, Biological safety 
 



  
 
 

 cabinets, Inoculation needle and loop, Incubator, Colony counter & Lyophilizer. 
  

2. Differential staining: Gram staining. 
  

3. Differential staining: Acid fast staining. 
  

4. Study of bacterial growth: To prepare the growth curve of bacteria. 
  

5. Study of cyanobacteria: Isolation and cultivation of cyanobacteria. 
  

6. Isolation of rhizobia from root nodules. 
  

7. Cultivation of viruses in embryonated eggs. 
  

8. Isolation of fungi by Petri plate exposure method. 
  

9. Morphological study of: Stemonitis, Saprolegnia, Mucor, Morchella, Aspergillus, 

 Agaricus, Cyathus, Synchitrium, Helminthosporium. 
 

10. Symptomotology and anatomical study of some diseased specimens: white rust, 

powdery mildew, green ear of bajra, rust of wheat, rust of linseed, Tikka disease of 

ground nut, red rot of sugarcane, blast of rice, citrus canker, tobacco mosaic disease. 
 

References Books   

1. Kaursethi I and Surinder KW 2011. Text Book of Fungi and their Allies. 

Macmillan publishers, New Delhi, India. 
 

2. Ram Reddy S & Reddy SM 2007. Essentials of Virology.  Scientific publishers, 

 Jodhpur, India.  
  

3. Sharma K 2005. Manual of Microbiology Tools and Techniques. Ane Book, New 

 Delhi, India.  
  

4. Matthew RH 2004. Plant virology. 4
th

  edition. Academic press an imprint of 

 Elsevier, California, USA. 
   

5. Prescott et al. 2003. Microbiology. McGraw Hill Education, New York. 
   

6. Aneja  KR  2003. Experiments  in  Microbiology,  Plant  pathology  and 

 Biotechnology. New Age International publishers, New Delhi. 
 

7. Verma HN 2003. Basics of plant Virology. IBH publishing co. Pvt. Ltd., New 

Delhi. 
 



  
 

 

8. Mehrotra KS and Aneja KR 2003. An Introduction to Mycology. New 

Age International Publishers, New Delhi. 
 

9. Sullia SB and Shantharam S 2001. General Microbiology. Oxford and IBH 

 publishing Co. Pvt. Ltd, New Delhi. 
  

10. Reddy SM and Ram Reddy S 2000. Microbiology a Laboratory Manual. BSC 

 Publishers and Distributors, Hyderabad. 
  

11. Flint SJ, Enquist LW, Krug RM, Racaniello VR, Skalka AM 2000. Principles of 

 Virology, Molecular Biology, Pathogenesis and Control. ASM press, Washington 

 DC. 
  

12. Rao AS 1999. Introduction to Microbiology. Prentice Hall of India Pvt. Ltd., 

 Delhi. 
  

13. Alexopoulus CJ, Mims CW, Blackwell M 1996. Introductory Mycology. 4
th

 

 edition. Replika press, North Delhi. 
  

14. Paul S 1995. Bacteria in Biology, Biotechnology and Medicine. 5
th

 edition. John 

 Wiley and son Ltd., UK. 
  

15. Pelczar, Chan and Krieg 1993. Microbiology. 5
th

 edition. McGraw Hill Education, 

 New York. 
  

16. Stainer RT, Ingraham JL, Wheelis ML and Painter PR 1987. General Microbiology. 5th 

 Edition. Macmillan, London. 
  

17. Smith KM 1968. Plant viruses. Elsevier, New York. 
 

18. Rangaswamy G 1962. Bacterial Plant disease in India. Asia Publishing House, 

Bombay. 
 
 

. 



 



 M.Sc. Botany - Semester I 
 

 B103 CELL BIOLOGY OF PLANTS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. The cell theory. Origin and development of cell biology as a separate branch. 

Dimensions of size and weight: micron to angstrom, microgram to pictogram. Ultra 

structure and organization of prokaryotic and eukaryotic cells. Specialized cell types. 
 

2. Chemical foundation: macromolecules–structure, shape and information. Non-covalent 

interactions in relation to function of nucleic acids and proteins. Biochemical energetics: 

types of energy– thermal, electrical and radiant energy, interconvertability of energy. 

Laws of thermodynamics as applicable to biological systems. 
 

3. Cell wall:structure and functions, cell wall architecture, biogenesis and growth. 

Plasmodesmata: structure and function, plasmodesmata in comparison to gap 

junctions of animal cells. Plasma membrane: structure, models and functions. 

ATPases receptors, carriers, channels, pumps. Vacuole structure and function, 

vacuolar ATPases, transporters. 
 

4. Cytoskeleton: microtubules and microfilaments, their role in cell division and 

motility; intermediate filaments– role in providing strength. Labeled antibody 

technique for visualizing cytoskeleton. 
 

SECTION B 
 

5. Chloroplast and Mitochondria: structure and function, genome organization, 

nucleo-cytoplasmic interactions, RNA editing. 
 

6. Other organelles: structure and function– endoplasmic reticulum, Golgi apparatus 

lysosomes,, ribosomes, microbodies, peroxisomes. 
 

7. Tools in cell biology 1: microscopy–working principles of light microscopy, 

resolution power of microscope, different types of light microscopes, stains used. 

Image processing methods in microscopy. Scanning electron microscopy. 

Transmission electron microscopy– principle of working, preparation of 

specimens for electron microscopy –Fixing, sectioning, spreading molecules, 

negative staining, shadow casting, freeze fracture and freeze etching. 
 

8. Tools in cell biology II: subcellular fractionation– homogenization, principle of density 

gradient centrifugation. Spectroscopic techniques– principle and applications 

 



  

  

 of UV- visible, ESR. Spectrofluorimetry. Circular dichroism (CD). Nuclear magnetic 

 resonance (NMR). Whole cell autoradiography. Radiolabeling techniques: properties  

 of different radioisotopes used in biology, their detection and measurement, 

 incorporation of radioisotopes in biological tissues and cells. 
  

 Practical 
  

S. No Exhibit/Experiment 
  

1. Electron microscopic picture of prokaryotic and eukaryotic cells. 
  

2. Images of cytoskeleton. 
  

3. Electron microscope pictures of chloroplast and mitochondria. 
  

4. Electron microscope pictures of endoplasmic reticulum, Golgi apparatus. 
  

5. Study of mitosis using acetocarmine. 
  

6. Isolation of mitochondria and the activity of its marker enzyme, succinate 

 dehydrogenase (SDM). 
  

7. Fluorescence staining with FDA for cell viability and cell wall staining with 

 calcofluor. 
  

8. Pictures of images of shadow casting, negative staining, freeze fracturing and 

 freeze etching. 
  

9. Images of cells in flourescence, phase contrast and confocal microscopy, whole 

 cell autoradiography.   
10. Establishing sucrose density gradients. 

 

Reference Books  
 

1. Alberts B, Breyer D, Hopkin K, Johnson AD, Lewis J, Raff M, Roberts K and 

Watter P 2014. Essential Cell Biology. 4
th

Edition. Garland publishers, New York. 

2. Sharp D, Ploppe G and Sikorski E 2014. Lewin's Cells. 3
rd

 Edition. Viva 

Books, New Delhi. 
 

3. Cooper GM, Hausman RE 2013. The Cell – A Molecular Approach. 6
th

 

Edition. Sinauer Associates, Incorporated, USA. 
 

4. Karp G 2013. Cell and Molecular Biology – Concepts and Experiments. 

7
th

 Edition. Wiley Global Education, USA 
 

5. McLennan A, Bates A, Turner P, White M 2013. Bios Instant Notes in 

Molecular Biology. 4
th

 Edition. Garland publishers, New York. 
 

6. Cowling G, Allen T 2011. The Cell. A very Short Introduction. Oxford 

University Press, USA. 
 



 
 
 

7. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walker P 2007. Molecula 

Biology of the Cell. 5
th

 Edition. Garland publishers, New York. 
 

8. Schaffer SW 2007. Mitochondria: The Dynamic Organelle. 1
st

 Edition. 

Springer Verlag. 
 

9. Wilson J, Hunt T 2007. Molecular Biology of the Cell 5
th

 edition. The 

Problems Book. 2
nd

 Edition. Garland publishers, New York. 
 

10. Celis JE (ed) 2006. Cell Biology–A Laboratory Hand Book. 3
rd

 Edition. 

Elsevier, USA. 
 

11. Lodish H, Berk A, Kaiser CA, Kreiger M, Scott P M, Bretcher A, Ploegh H, 
 

Matsudaira P. 2004. Molecular Cell Biology. 5
th

 edition. W. H. 

Freemanand Company, New York. 

12. De DN 2000. Plant Cell Vacuoles. An Introduction. CSIRO Publication 

Collingwood, Australia. 

13. Krishna Murthy KV 2000. Methods in Cell Wall Cytochemistry. CPC 

Press, Boca Raton, Florida. 
 

14. Lodish, Berk A, Zipursky SL, Matsdaira P, Baltimore D and Darnell J 2000 
 

Molecular Ce11 Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
 

15. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD 1999. 

Molecular Biology of the Cell, Garland Publishing, New York. 
 

16. Kleinsmith LJ and Kish VM 1995. Principles of Cell and Molecular Biology. 
 

2
nd

 Edition. Harper Collins College Publishes, New York, USA. 
 

17. Avers CJ 1986. Molecular Cell Biology. Addison Wesley Publishing Company 

USA. 



 



 M.Sc. Botany – Semester I 
 

 B 104  CYTOLOGY AND CYTOGENETICS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Nucleus: structure of nuclear membrane and nuclear pore complex, nucleolus, 
 

ribosome biosynthesis.Chromatin: eu and heterochromatin, arrangement of 
 

chromatin. Molecular organization of chromatin: components, nucleosomes– 

composition and organization, 10 nm, 30 nm, solenoid, scaffolds. 

Chromosome structure: molecular organization of centromeres and telomeres. 

Types of chromosomes: lampbrush, polytene. 
 

2. Chromosome identification: karyotype analysis. Chromosome banding techniques–

Q, C, G and R banding. Flowcytometry and confocal microscopy in karyotype 

analysis. Computer assisted karyotype analysis – chromosome microdissection and 

micro cloning. FISH and GISH techniques. 
 

3. Chromosomal structural aberrations: origin, meiosis and breeding behaviour of 

duplications, deficiencies, inversions and interchanges. Types of inversions. 

Robertsonian translocations– basic concept of complex translocation heterozygotes. 
 

4. Chromosomal numerical aberrations: classification of numerical aberrations. 

Aneuploids– trisomics (primary, secondary, tertiary), monsosomics and nullisomics 

– meiotic behavior. Eupolyploids – origin and production of auto -and 

allopolyploids, meiosis in autotetraploid. Genome of tobacco and wheat as 

examples of allopolyploids. 
 

SECTION B 
 

5. Nuclear DNA content: C-value paradox, hyperchromicity, cot curves and 
 

their significance. Molecular organization of eukaryotic nuclear genome: 

highly repeated, middle repeated and unique sequences. 
 

6. Cell cycle and its regulation: the G1, S, G2 and M phases. Synchronous and 

asynchronous cell divisions. The measurement of duration of different phases of 

cell cycle using a flow cytometer. Check points in cell cycle– role of cyclins and 

cyclin-dependent kinases in regulation of cell cycle. 
 

7. The different stages of mitosis and meiosis: description of the stages. 

Experimental control of cell division. Significance of meiosis. 
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8. Apoptosis: mechanism and significance. Initiation of cancer at cellular level 

– proto oncogenes and oncogenes; retinoblastoma and E2F proteins. 
 

 Practical  
   

S. No Exhibit/ Experiment    
1. Photographs of interphase nucleus, 10 nm, 30nm and scaffolds. Electron microscope 

picture of metaphase chromosome, in-situ hybridization of chromosome spreads 

showing telomeres and centromeres. rRNA synthesis –christmas tree configuration. 
 

2. Pictures of lampbrush and polytene chromosomes. 
 

3. Photographs of chromosomes with different banding patterns. Identifying 

homologous chromosomes from the pictures. 
 

4. Preparation of karyotypes in Allium/ Aloe (with treated root tips).Construction of 

idograms from pictures of karyotypes. 
 

5. Photographs showing meiosis in structural and numerical aberrations. 
 

6. Meiosis in Rheo discolor showing complex translocation heterozygote. 
 

7. Preparation of slides from Allium floral buds for observation and identification of 

stages of meiosis. 
 

8. C value paradox chart and Britten and Kohne’s Cot curves picture. 
 

Reference Books   

1. Singh RJ. 2014. Plant Cytogenetics. 2
nd

Edition.CRC Press, India. 
 

2. Pierce BA. 2013. Genetics: A Conceptual Approach. 5
th

 Edition. W. H. 

Freeman, California. 
 

3. William K, Cummings S, Spencer MR and Charlotte A. 2013. Essentials 

of Genetics. Pearson Books, Delhi. 

4. Hartwell L. 2011 Genetics: From Genes to Genomes, Study Guide and Solution 

Manual. 4
th

Edition. Nero, McGraw Hill Publishing company, New York. 
 

5. Bass H and Birchler J. 2011. Plant cytogenetics: Genome structure 

and chromosome Function. Springer, New York. 

6. Ram M. 2010. Cytogenetics and Genetics. PHI Learning Pvt. Ltd., Delhi. 
 

7. Anthony J, Griffiths F, Wessig SR, Carroll SB and Doebley J. 2010. Introduction 

to genetic analysis. 10
th

Edition. W. H. Freeman, California. 
 

8. Russel PJ. 2009. Genetics–A Molecular Approach. 3
rd

 Edition. Pearson 

Benjamin Cummings, San Francisco, USA. 
 

9. Roy D. 2009. Cytogenetics. Alfa Science International Ltd., UK.  
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10. Brooker R. 2008. Genetics, Analysis and Principles. 3
rd

edition. McGraw 

Hill Science. 
 

11. Gupta P.K .1995. Cytogenetics. Rastogi & Company, Meerut. 
   

12. Sybenga J. 1992. Cytogenetics in Plant Breeding. Springer London Ltd. 
  

13. David M. Prescott. 1988. Cells. Jones and Bartlett Publ. Boston. 
  

14. Swanson M and Young. 1982. Cytogenetics. Prentice Hall, India. 
   

15. Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press, New York and 

 London.  
  

16. Sybenga J. 1973. General Cytogenetics. North Holland and American Elsevier 

 Publishing Co., New York. 
 

17. Burnham CR. 1962. Discussions in Cytogenetics. Burgess Publishing 

Co., Minnesota. 
 



 



 M.Sc. Botany - Semester II 

 B  201  GENETICS 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Concept of genetic markers and their types. Mendel’s experiments and 

theories, application of probability laws to Mendelian principles. Chi-square 

testing for goodness of fit. Penetrance and expressivity. Pleiotropism. 

Phenocopies. Codominance and incomplete dominance. 
 

2. Multiple allelism: interaction among multiple alleles, complementation test, 

pseudoalleles. Gene interaction and modified F2 ratios in two gene interactions. 
 

3. Linkage and crossing over: identifying linkage from F2 and test cross, 

recombination frequency and distance between genes. Linkage maps. Tetrad 

analysis–ordered and unordered tetrads. 
 

4. Recombination in prokaryotes: transformation, conjugation, transduction, 

sexduction. Mapping of genes in bacteria using transformation and conjugation 

(interrupted mating). Fine structure analysis of gene – Benzer’s work. 
 

SECTION B 
 

5. Sex determination: chromosomal and genetic basis. Sex-linked inheritance. Sex 
 

influenced and sex limited characters. Polygenic inheritance: heritability and 

its measurement. QTL mapping. 
 

6. Extra chromosomal inheritance: inheritance of mitochondrial and chloroplast genes. 

Male sterility. Chloroplast mutations. Maternal inheritance. 
 

7. Nature of the eukaryotic gene: split gene with a promoter and terminator. Variant 

forms of eukaryotic gene – nested genes, overlapping genes, assembled genes, 

assorted genes. Multigene families– organization and significance. Transposable 

elements in pro- and eukaryotes: types, mechanism of transposition, significance of 

transposable elements. 
 

8. Mutations: types, causes and detection. Physical and chemical mutagens. Lethal, 

conditional, biochemical, loss of function, gain of function. Molecular basis of 

mutations. Spontaneity of mutations, site-directed mutagenesis. Recombination: 

molecular mechanism– role of rec A, B, C, D enzymes, Holliday model, site specific 

recombination. 
 



 
 
 

 Practical 
  

S. No Exhibit/Experiment/Assignment   
1. Assignment on Mendel’s principles, chisquare test, proabability. 

 
2. Assignment on dominance relationships, multiple alleles and two gene interactions. 

 
3. Assignment on linkage and crossing over.  

 

 

Reference Books 
 

1. Benajamin Pierce 2013. Genetics: A Conceptual Approach.5
th

 Edition.W.H. 

Freeman and Company. 

1. Lewin B. 2000. Gene VII. Oxford University Press, New York, USA. 
 

2. Snustad DP. and Simons MJ 2000. Principles of Genetics. 2
nd

 Edition. John Wiley 

and Sons Inc., USA. 
 

3. Atherly AG, Girton JR and McDonald JF. 1999.The Science of Genetics. Saunders 

College Publishing, Fort Worth, USA. 

4. Karp G. 1999. Cells and Molecular Biology: concepts and Experiments. Hohn 

Wiley and Sons Inc., USA. 

5. Hartl DL and Jones EW. 1998. Genetics: Principles and Analysis. 4
th

 Edition. 

Jones and Bartlett Publishers, Massachusetts, USA. 
 

6. Malacinski GM and Freifelder D. 1998. Essentials of Molecular Biology. 3
rd

 

Edition. Jones and Bartlet Publishers Inc., London. 
 

7. Russel PJ. 1998.Genetics. 5
th

 Edition. The Benjamin/ Cummings Publishing 

Company Inc., USA. 
 

8. Lewis R. 1997. Human Genetics: Concepts and Applications. 2
nd

 Edition. WCB 

McGraw Hill, USA. 
 

9. Griffiths RCL, Anthony JF, Miller JH and Suzuki DT. 1996. Genetic analysis. 6
th

 

Edition. W. H. Freeman and Co., New York. 
 



 



 M.Sc. Botany - Semester II 
 

 B 202  MOLECULAR BIOLOGY OF PLANTS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Composition and structure of biomolecules: carbohydrates, lipids, proteins 

(Ramachandran plot) domains, motifs and folds. Nucleic acids– DNA structure, A, B 

and Z forms of DNA. Types of small RNAs: Si RNA, micro RNA, catalytic RNA.  
 

2. DNA replication: semi-conservative, semi-discontinuous- Okazaki fragments, uni 

and bi directional mode of replication. RNA priming, enzymes for DNA 

replication– gyrase, helicase, topoisomerases and polymerases, SSBs. Mechanism 

of DNA replication– in prokaryotes–rolling circle and theta mode of replication, in 

eukaryotes– multiple replicons. Fidelity of replication. Replication at ends of 

chromosomes. Extrachromosomal replicons. DNA damage and repair. 
 

3. RNA synthesis and processing: transcription process in prokaryotes and 

eukaryotes. Transcription factors. RNA processing– mRNA processing – 

spliceosome, capping and tailing, processing of tRNA and rRNA. 
 

4. Protein synthesis: structure of tRNA, aminoacylation of tRNA, aminoacyl tRNA 

synthetases. Ribosome as a translation factory. Genetic code– codon assignment, 

characteristics of genetic code. Mechanism of translation in prokaryotes and 

eukaryotes– initiation elongation and termination. Chemical proof reading during 

translation. Translation inhibitiors. Post translational modifications. 
 

SECTION B 
 

5. Protein sorting and targeting of proteins into nucleus, chloroplasts, 

mitochondria, vacuoles and peroxisomes. Protein trafficking through GERL 

system– signal peptide, signal recognition particle, vesicles. 
 

6. Signal transduction: signaling molecules, ligands and receptors. G protein 

coupled receptors. Receptor tyrosine kinases. MAP kinases. Second messengers, 

signal amplification, cAMPs. Ca-calmodulin pathway. 
 

7. Regulation of gene expression in prokaryotes: bacteria – Lac, arabinose ,Tryp 

operons, positive and negative control. Regulation in viruses–lytic and 

lysogenic cycles. 
 

8. Regulation of gene expression in eukaryotes: cis and trans factors. Motifs of DNA  



 
 

 

binding domains of trans factors–zinc fingers, leucine zippers, helix turn 

helix. Temporal and spatial regulation. Role of chromatin in gene 

expression. DNA methylation and gene imprinting. Gene silencing. 
 

 Practical 
  

S. No Exhibit/Experiment   
1. Isolation of DNA using CTAB method. 

 
2. Histochemical staining of carbohydrates, proteins and fats in the plant cells. 

 
3. Electrophoresis of seed proteins. 

 
4. Assignments on problems related to DNA structure, replication, transcription 

and translation 
 

5. Photographs depicting the content of theory 
 

Reference Books  
 

1. Snustad P, Simmons MJ. 2003. Principles of Genetics. 3
rd

 Edition. John Wiley 

and Sons, Inc, USA. 
 

2. Buchaman BB, Gruissem,W and Jones R. 2000. Biochemistry and Molecular 

 Biology of plants: American Societies of plant physiologists, John Wiley and Sons 

 Ltd., Maryland, U.S.A. 
  

3. Lewin B. 2000. Genes IX, Oxford University Press, New York. 
  

5. Lodish BA, Zipursky SL, Matsdaira P, Baltimore D and Darnell J. 2000. 

 Molecular Cell Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
  

6. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD.1999. Molecular 

 Biology of the Cell. Garland publishing Inc., New York. 
  

7. Weaver RF. 1999. Molecular Biology. WCB /McGraw-Hill,. 
  

8. Shaw CH. 1998. Plant Molecular Biology. A practical approach, IRL Press, 

 Oxford. 
 

9. Glick BR and Thompson JE. 1992. Methods in Plant Molecular Biology 

and Biotechnology, CRC Press, Boc Raton Florida. 
 



 



M.Sc. Botany – Semester II 
 

B  203 BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND GYMNOSPERMS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A: Pteridophytes 
   

1. Classification of Pteridophyta. Origin of Pteridophytes. Pteridophytes in 

comparison to Bryophytes and Gymnosperms. Distinguishing features of 

Pteridophyta. Economic importance of Pteridophytes. 
 

2. Morphology, anatomy and reproduction of Psilotum, Lycopodium, 

Selaginella, Isoetes, Equisetum, Ophioglossum, Osmunda, Gleichenia, 

Cyathea, Marselia, Adiantum, Salvinia and Azolla. 
 

3. General account of fossil pteridophytes–Psilopsida, Lycopsida, Sphenopsida 

and Pteridopsida. 
 

4. Evolution of stelar types in Pteridophytes. Heterospory and origin of seed 

habit. Evolution of the sporophyte. 
 

SECTION B: Gymnosperms 
 

5. The evolutionary time scale: eras, periods and epochs. General account of 

fossils. Types of fossil formations. 
 

6. Gymnosperms in comparison to ferns and seed plants. Classification 

of Gymnosperms and their distribution in India. Economic importance 

of Gymnosperms. 
 

7. General account of the families of Pteridospermales–Lyginopteridaceae, 

Meduloisaceae, Caytoniaceae; Bennettitales–Cycadeodiaceae; Pentoxylales 

– Pentoxylaceae; Cordaitales–Cordaitaceae.
 

 

8. Structure and reproduction in living Gymnospermsof Cycadopsida, 
Coniferopsida and Gnetopsida.

 
  

 Practical  
   

S. No Exhibit/Experiment    
1. Examination of the external features, anatomy and reproductive structures 

of Psilotum, Lycopodium, Selaginella, Isoetes and Equisetum. 
 

2. Examination of the external features, anatomy and reproductive structures of 

Ophioglosum, Osmunda, Gleichenla, Cyathea, Marselia, Adiantum, Salvinla and 

 



 
 
 

Azolla.  
 

3. Observations of the slides of the following fossil plants–Rhynia, 

Lepidodendron, Lepidocarpon, Miadesmia, and Sphenophyllum. 
 

4. Observations of the slides fossil Pteridophytes: Calamites, 

Calamostachys, Zygopters and Etapteris. 
 

5. Examination of the external features, anatomy and reproductive structures 

of Ginkgo, Pinus, Cupressus and Cryptomeria. 
 

6. Examination of the external features, anatomy and reproductive structures 

of Araucaria, Ephedra and Gnetum. 
 

7. Study of fossil gymnosperms from prepared slides: Lyginopteris, Lagenostoma 

and Medullosa. 
 

8. Study of fossil gymnosperms from prepared slides: Triganocarpus, 

Conostoma, Heterangium, Cordaites. 
 

Reference Books  
 

1. Saxena P and Pathak C. 2012. A Text Book of Pteridophyta., Wisdom Press, 

New Delhi. 
 

2. Sharma OP.2006. Pteridophyta. MacMillan India Ltd., New Delhi. 
  

3. Parihar NS. 1996. Biology and Morphology of Pteridophytes. Central Book 

 Depot,  Allahabad. 
  

4. Smith GM. 1995. Cryptogamic Botany. Vol. II. McGraw Hill Book Company, 

 New York. 
  

5. Sporne KR. 1962. The Morphology of Pteridophytes. Hutchinson University 

 Library, London. 
  

6. Evans AJ. 1936. Morphology of Vascular Plants (Lower groups). McGraw Hill 

 Book Company, New York. 
  

7. Biswas C and Johri BM. 1997. The Gymnosperms. Narosa Publishing House, New 

 Delhi. 
  

8. Bhatnagar SP and Moitra A. 1996. Gymnosperms. New Age International Private 

 Limited, New Delhi. 
  

9. Sharma OP. 1996. Gymnosperms. Pragati Prakashan, Meerut. 
  

11. Stewart WN and Rothwell GW. 1993. Paleobotany and the Evolution of Plants. 

 Cambridge University Press, USA. 
 

12. Singh H. 1978. Embryology of Gymnosperms. Gebrudev Bortraeger, Berlin.  



 
 
 

13. Arnold CA. 1974. An introduction to Paleobotany. McGraw Hill Book Co., 

Inc., New York. 
 

14. Sporne KR. 1967. The Morphology of Gymnosperms. Hutchinson 

University Library, London. 
 

15. Chamberlain CJ. 1935. Gymnosperms structure and evolution. University 

of Chicago Press, USA. 
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 B  204 PLANT CELL, TISSUE AND ORGAN CULTURE 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Plant cell and tissue culture: introduction, history, scope. Basic concepts of tissue of 

 
culture: tissue culture cycle, types of cultures. Concept of cellular 

differentiation, totipotency. 
 

2. Culture media: composition and effects of media components, phytohormones 

– effects in tissue culture. Sterilization methods. 
 

3. Pathways of regeneration – biochemical and molecular aspects of tissue culture cycle. 
 

4. Technique and applications of cryopreservation and germplasm storage. 
 

SECTION B 
 

5. Organogenesis and adventitious embryogenesis. Fundamental aspects of 

morphogenesis, somatic embryogenesis. Methods of androgenic and gynogenic 

haploid production-dihaploids and application in agriculture. Embryo rescue. 
 

6. Cell culture: establishment, plating efficiency, induction and selection of mutants. 
 

Free cell cultures: production of secondary metabolites/natural products. 
 

7. Somatic hybridization: protoplast isolation, fusion and culture, hybrid selection and 

regeneration, possibilities, achievements, limitations, merits and demerits . 

Cybrids. Protoplasts in genetic transformation. 
 

8. Applications of plant tissue culture: clonal propagation, artificial seeds and 

its applications, somaclonal variation and its applications. 
 

 Practical 
 

  

 

 

S. No Exhibit/Experiment 
 

  

 

 

1. General out lay of plant tissue culture laboratory. 
 

  

 

 

2. Preparation of media. 
 

  

 

 

3. Callus induction – carrot. 
 

  

 

 

4. Clonal propagation through meristem cultures. 
 

  

 

 

5. Embryo culture – groundnut. 
 

  

 

 

6. Anther culture – Datura/tobacco. 
 

  

 

 

7. Establishment of cell cultures and determination of growth pattern. 
   

8. Determination of plating efficiency of cell cultures.  



 
 

 

9. Protoplast isolation and culture.  
 

10. Protoplast fusion. 
 

11. Observation of different developmental stages of somatic embryo in embryogenic 

callus. 

12. Preparation of artificial seeds. 
 

Reference Books  
 

1. Collin HA and Edwards S. 1998. Plant Cell Culture. Bioscientific 

Publishers, Oxford, UK. 
 

2. Callow JA, Ford-Lloyd BV and Newbury HJ. 1997. Biotechnology and Plant 

 Genetic Resources: Conservation and Use. CAB International, UK. 
  

3. Raghavan V. 1997. Molecular Biology of Flowering plants. Cambridge 

 University press, New York, USA. 
  

4. Bhojwani SS and Razdan MK. 1996. Plant tissue culture: Theory and Practice. 

 (A revised edition). Elsevier Science Publishers, New York, USA. 
  

5. Jain SM, Sopory SK and Velleux RE. 1996. In Vitro Haploid production in 

 Higher Plants. Volumes 1-5. Fundamental aspects and Methods Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

6. Vasil IK and Thorpe TA. 1994. Plant Cell and Tissue Culture. Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

7. Bhojwani SS. 1990. Plant Tissue Culture: Applications and Limitations. 

 Elsevier Science Publishers, New York, USA. 
  

8. Raghavan V. 1986. Embryogenesis in Angiosperms: A Developmental and 

 Experimental Study. Cambridge University Press, New York, USA. 
 

9. Kartha KK. 1985. Cryopreservation of Plant Cells and Organs. CRC 

Press, Boca Raton, Florida, USA. 
 



 



M.Sc. Botany – Semester III 
 

B 301 TAXONOMY OF ANGIOSPERMS AND PLANT RESOURCES 
 

UTILIZATION AND CONSERVATION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Origin and evolution of Angiosperms. Fossil Angiosperms. Taxonomy and 

Systematics. Concepts of species. Taxonomic hierarchy - species, genus, family and 

other categories. Principles used in assessing relationship and delimitation of taxa 

and attribution of rank. Plant identification. Plant nomenclature – Binomial 

nomnclature, ICBN. Plant collection and documentation. 

 
2. Brief analysis of the features and evolutionary tendencies noticed in the following 

groups: Ranales, Rosales, Centrospermae, Tubiflorae, Amentiferae, Helobiales, 

Liliflorae and Glumiflorae. 
 

3. Taxonomic evidences: embryology, cytology and phytochemistry. Taxonomic tools: 

herbaria, floras, botanical gardens, biochemicaland molecular techniques, computers 

and GIS (Geo Information Systems). Cladistics in taxonomy. Numerical taxonomy 

and sero taxonomy. 
 

4. Systems  of  Angiosperm  classification:  Phenetic  versus  Phylogenetic  system. 
 

Relative merits and demerits of major systems of classification: Takhtajan, Cronquist 
 

and Thorne. Basic concepts of Molecular Systematics: Gene sequencing, Restriction 

site analysis, Allozymes etc., Angiosperm Phylogeny Group (APG III) classification 

system, Relevance of Taxonomy to conservation, sustainable utilization of 

bioresources and ecosystem research. 
 

SECTION B  
 

5. World centres of primary diversity of domesticated plants. The Indo-Burmese 

Centre, Plant Introductions and Secondary centers. Plant explorations. Origin of 

agriculture. 
 

6. Origin, evolution, Botany, cultivation and uses of :  



  
 

 

1. Food Crops : Wheat, Rice 

2. Forage Crops : Sorghum, Red gram 

3. Fibre Crops : Cotton, Jute 

4. Oil yielding crops : Groundnut, Coconut 
 

5. Medicinal and aromatic crops :   Catharanthus, Withania, Cymbopogan 
 

7. Green Revolution: benefits and adverse consequences. Ethnobotany:  Introduction, 
 

concept, objectives and scope. Plant biodiversity: Concept, status in India, 

utilization and concerns, conservation of wild biodiversity. 

 
8. Principles of conservation: Strategies for conservation, In-situ conservation: 

protected areas in India- reserves, wetlands, mangroves, Ex-situ conservation: 

principles and practices. Botanical gardens. BSI, ICAR and CSIR. 

 Practical 
  

 Exhibits/ Experiments/ Suggested Laboratory Exercises 
  

 Taxonomy 
  

1. Description of a specimen from representative and locally available families. 
  

2. Description of a species based on various specimens to study intraspecific variation: 

 A collective exercise. 
  

3. Description of various species of a genus: location of key character and preparation 

 of keys at genetic level. 
  

4. Location of key characters and use of keys at family level. 
  

5. Field trips within and around the campus; compilation of field notes and preparation 

 of herbarium sheets of such plants, wild or cultivated, as are abundant. 
  

6. Training in using floras and herbaria for identification of specimens described in the 

 class. 
  

7. Demonstration of the utility of secondary metabolites in the taxonomy of some 

 appropriate genera.  
 

8. Comparison of different species of a genus and different genera of a family 

to calculate similarity coefficients and preparations of denodrograms. 
 



  
 

 

Plant Resources Utilization and Conservation  
 

1. Laboratory work:   

 1. Food crops : Wheat, Rice 

 2. Forage/fodder crops : Sorghum, Red gram 

 3. Fiber crops : Cotton, Jute 

 4. Oil yielding : Groundnut, Coconut 

 5. Medicinal and Aromatic plants : Catharanthus, Withania, Cymbopogan 
 

2. Scientific visits: 
 

The students should be taken to one of the following: 
 

A protected areas or Biosphere reserve or national park or 

sanctuary. A wetland. 

A mangrove. 
 

NBPGR (National Bureau of Plant Genetic Resources – New 

Delhi). BSI. 

CSIR 

Laboratory. FRI. 

Tropical Botanical Gardens.   
Reference Books 

 

Taxonomy of Angiosperms  
 

1. Mondal AK. 2011. Advanced Plant Taxonomy. New Central Book Agency 

Pvt. Ltd., Kolkata. 
 

2. Simpson MG. 2006. Plant Systematics. Elsevier Academic Press, 

California, USA. 
 

3. Nordenstam BEI, Lazily G and Kassas M. 2000. Plant systematic for 2
nd

 

Century. Portland Press Ltd., London. 
 

4. Takhtajan AL. 1997. Diversity and classification of Flowering Plants. 

Columbia University Press, New York. 

5. Zomlefer WB. 1994. A Guide to flowering plant families. University 

of California Press, USA. 

6. Woodland DW. 1991. Contemporary Plant Systematics. Prentice 

Hall, New Jersey. 
 

7. Stace CA. 1989. Plant Taxonomy and Biosystematics .2
nd

Edition. 

Edward Arnold Ltd., London. 
 



 
 
 

8. Jones SB Jr. and Luchsinger AE. 1986. Plant Systematics. 2
nd

Edition. 

McGraw Hill Book Co., New York. 
 

9. Radford AE. 1986. Fundamentals of Plant Systamatics. Harper and 

Row Publications, USA. 
 

10. Heywood VH and Moore DM. 1984. Current concepts in Plant 

Taxonomy. Academic Press, London. 
 

11. Davis PH and Heywoos VH. 1973. Principles of Angiosperms Taxonomy. 

Robert E Kreiger Pub. Co., New York. 

12. Harrison HJ. 1971. New concepts in Flowering Plant Taxonomy. 

Hieman Educational Books Ltd., London. 

13. Jones AD and Wilbins AD. 1971. Variations and Adaptations in Plant 

species. Hiemen and Co., Educational Books Ltd., London. 
 

14. Grant V. 1971. Plant Biosystematics. Academic press, London. 
 

15. Solbrig OT. 1970. Principles and Methods of Plant Biosystamatics. 

Macmillan, London. 
 

16. Heslop-Harrison J. 1967. Plant Taxonomy. English language Books Soc. 

and Edward Arnold Pub. Ltd., U.K. 

Plant Resource Utilization And Conservation 
 

17. Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of 

Crop Plants. Asiatech Publishers, Inc., New Delhi. 
 

18. Conway G. 1999. The Doubly Green Revolution: Food for All in the 

21st Century. Comstock Publishing Associates, New York. 

19. Pinstrup – Anderson P. et al. 1999. World Food Prospects: Critical Issues for 

the Early 21st Century. International Food Policy Research Institute, 

Washington DC, USA. 

20. Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac 

Millan India Ltd., Delhi. 
 

21. Plant Wealth of India 1997. Special Issue of Proceedings Indian National 

Science Academy B-63. 

22. Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by 

O.P. Sharms). Tata McGraw Hill Co., Ltd., New Delhi. 

23. Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of 

Plant Diversity. Cambridge University Press, Cambridge, UK. 
 



 
 
 

24. Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and 

Management. IPGRI (Publication) South Asia Office, C/o. NBPGR Pusa 

Campus, New Delhi. 
 

25. Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac 

Millan Publication Ltd., London. 
 

26. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. 

Central Institute of Medicinal and Aromatic Plants. CSIR, Lucknow. 

27. Council of Scientific & Industrial Research 1986. The useful plants of 

India. Publications and Information Directorate. CSIR, New Delhi. 

28. Baker HG. 1978. Plants and Civilization. 3
rd

 Edition. C.A. Wadsworth, Belmont. 
 

29. Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman 

and Co., San Francisco, USA. 

30. Schery RW. 1972. Plants for Man. 2
nd

Edition. Englewood Cliffs, New Jersey. 
 

31. Raw materials I - XII Revised Vol. I-III (1985-1992) supplement (2000).  
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B302 PLANT REPRODUCTION 

Theory: 

 

Male Gametophyte: Structure of anthers; microsporagenesis; role of tapetum; pollen 

development, sperm dimorphism; pollen embryo saes and compound pollen grains. 

 

Female  Gametophyte: Ovule development; megasporogenesis, organisation of the 

embryo sac; ultra structure of the embryo sac cells. 

 

Pollination, Pollen-pistil interaction: Structure of the pistil; pollen-stigma interactions; 

Sporophytic and Gametophytic self-incompatability, different methods to overcome self- 

incompatability. 

 

Fertilization: Pollen germination; pollen tube growth and guidance; Entry of pollen tube 

into the embryo sac; pollen tube discharge, syngamy and triple fusion; polyspermy and 

hetero fertilization. 

 

Post-fertilisation  events: Endosperm development; Types of Endosperm; Functions; 

Endosperm and embryo relationships. 

 

Embryo development: Johanson and Soueges systems; Types. 

Polyembryony; apomixis; parthenocarpy - outlines only. 

Seed Dormancy: Seed dormancy; overcoming seed dormancy. 

 

Outlines of Experimental Embryology – Anther culture, ovary culture, ovule culture; 

embryo culture; Invitro fertilisation. 

 

Applications of Angiosperm Embryology (Agricultural, Horticultural and Taxonomic 

Considerations). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Suggested Laboratory Exercises: 

 

Study of microsporogenesis and gametogenesis in sections of anthers. 

Tests for pollen viability using stains and invitro germination. 

Embryo sac development through examination of permanent, stained serial sections. 

Study of nuclear and cellular endosperm through dissections and staining. 

Isolation of different stages of embryo development from suitable seeds. 



Suggested readings: 

 

1. Bhojwani, S.S and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th 

revised and enlarged edition) Vikas Publishing House, New Delhi; 

2. Leins, P., Tucker, S.C. and Endress. P.K. 1988. Aspects of Floral Development. J. 

Cramer, Germany; 

3. Procter, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, 

London; 

4. Pulliah, T., Lakshminarayana, K. and Hanumantha Rao, B., 2008. Plant 

Reproduction, Scientific Publishers, Jodhpur, India; 

5. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge 

University Press, Cambridge; 

6. Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer – 

Verlag, New York; 

7. Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic 

Press, London; 

8. Shivanna, K.R. and Swahney, V.K. (Eds.) 1997. Pollen Biotechnology for Crop 

Production and Improvement. Cambridge University Press, Cambridge; 

9. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology, A Laboratory 

Manual. Springer-Verlag, Berlin; 

10. Shivanna, K.R. and Johri, B.M.1985. The Angiosperm Pollen Structure and 

Function, Wiley Eastern Ltd., New Delhi; 

11. The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. 

The American Society of Plant Physiologists, Rockville, Maryland, USA.
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B 303  PLANT ECOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. The environment: physical environment, biotic environment and abiotic environment. 
 

Ecology and human welfare. Climate, soil and vegetation patterns of the world: life zones, 

major biomes, vegetation and soil types of the world. 
 

2. Habitat and niche: concept of habitat and niche, niche width and overlap, fundamental and 

realized niche, resource partitioning, character displacement. 
 

3. Population Ecology: characteristics of a population, population growth curves, population 

regulation, life history strategies (r and k selection), concept of meta population, demes and 

dispersal, interdemic extinctions, age structured population. 
 

4. Species interactions: types of interactions, interspecific competition, herbivory, carnivory. 
 

Ecological succession: types, mechanisms, changes involved in succession, concept of 

climax. Hydrosere and Xerosere 
 

SECTION B  
 

5. Community ecology: nature of communities, community structure and attributes, levels of 

species diversity and its measurement, edges and ecotones, community classification. 
 

6. Ecosystem: structure and function. Energy dynamics. Mineral cycling (carbon, nitrogen and 
 

phosphorus). Primary production and decomposition. Structure and function of some Indian 
 

ecosystems– Terrestrial (forest, grassland) and aquatic (fresh water, marine, estuarine). 

 

 

7. Biogeography: Major terrestrial biomes. Theories of island 

biogeography. Biogeographical zones of India. 

 
8. Applied ecology: Environmental pollution – air, water and soil, kinds, sources, quality 

parameters. Effects on plant ecosystmems. Climate change – green house gases, ozone layer and 

ozone hole, consequences of climate change. Methods for mitigation of climate change: physical, 

chemical and biological. Biodiversity status, monitoring and documentation, major drivers of 

biodiversity change, biodiversity management approaches. Conservation biology: principles of 

conservation, major approaches to management. Indian case studies on 
 



 
 

 

conservation, management strategy (Biosphere reserves, Project tiger).   

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. To study the stratification of plants in botanical gardens. 
 

2. To prepare life forms of botanical gardens of college campus. Compare the 
biological spectrum of college campus with normal biological spectrum.  

3. To estimate the frequency of plants in the college campus. 
 

4. To estimate the relative frequency of plants in the college campus. 
 

5. To estimate the density of a plant species in the college campus. 
 

6. To estimate the relative density of a plant species in college campus. 
 

7. To determine the minimal size and number of quadrats required for 
reliable estimate of biomass in grass land. 

8. To determine the basal area of a plant species in the campus. 
 

9. To determine the important value index (IVI) of plant species in the campus. 
 

10. To estimate IVI of the plant species in a woodland using point center 
quarter methods. 

 

11. To determine plant diversity indices (Shamon - Wiener) continuum of 

dominance, species richness, equitability and biodiversity of species in 

the campus. 
 

12. To estimate rate of carbon dioxide evolution from different soils using soda 
lime or alkali absorption method. 

 

13. To study environmental impact of a given developmental activity using 
check list as a EIA method.  

14. Enumeraration in pond ecosystems. 
 

15. To study the composition of woodland ecosystem. 
 

16. Demonstration of chemical energy stored in leaves which was the 
transformed from 

 
radiation energy.  

17. Estimation of biomass of cropland plots.  



 
 

18. Estimation of chlorophyll. 
 

19. Determination of leaf area index methods with plain graph sheets. 
 

20. To determine the water holding capacity of soil collected from different locations  
 

Reference Books   
American Public Health Association American Water Works Association. 2013. 

 

1. Standard Methods for the Examination of Water and Waste Water. 
General Books LLC, USA. 

 

2. Sharma PD. 2007. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

3. Sharma PD. 2001. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

4. Smith RL. 1996. Ecology and field Biology. Harper Collins, New York. 
 

  
 

5. Sokal RR and Rohit FJ. 1995. Biometry. W.H. Freeman and Co., New York. 
 

  
 

6. Batra NK. 1992. Treatise on Plant Ecology. Pradeep Publications, Delhi. 
 

  
 

7. CJ. 1989. Ecological Methodology. Harper and Row, New York, USA. 
 

  
 

8. Ludwig JA and Reynolds JF. 1988. Statistical Ecology. Wiley, New York. 
 

  
 

9. Magurran AE. 1988. Ecological Diversity and its measurement. Croom Helm, UK. 
 

  
 

10. 

Moore PD and Chapman SB. 1986. Methods in Plant Ecology. Blackwell 
 

Scientific, Oxford, UK. 
 

  
 

11. 

Pielow EC. 1984. The interpretation of Ecological Data. John and Wiley Sons, 
 

USA. 
 

  
 

12. 

Muller – Dombois D and Ellenberg H. 1974. Aims and Methods of Vegetation 
 

Ecology. Blackburn Press, New Jersey. 
 

  
 

13. 

Odum PE. 1971. Fundamentals of Ecology. 3
rd

Edition. W. B. Sounders, 
 

Philadelphia. 
 

  
 

14. Dansemmire RF. 1968. Plant Communities. Horpes and Row, New York. 
 

  
 

15. Misra R. 1968. Ecology Work Book. Oxford and IBH Publishing Co., New Delhi. 
 

  
 

 Ambasht RS and Ambasht NK. AText Book Plant Ecology. CBS Publishers and 
 

16. distributors, New Delhi.
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B 304 PLANT PHSYSIOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Plant water relations: free energy and chemical potential, osmotic potential, water potential 

and its determination, active and passive absorption of water, stomatal physiology and 

mechanisms of stomatal opening and closing, Soil-plant-atmosphere-continuum concept 

(SPAC), mechanism of water transport. 
 

2. Mineral nutrition: passive and active uptake of ions, translocation of minerals in plants, 
 

essential elements: their functions and symptoms of mineral deficiency, importance of foliar 

nutrition and use of chelates in agriculture, root microbe interactions in facilitating nutrient 

uptake, mechanism of assimilate translocation. 
 

3. The flowering process: phytochrome: structure, photochemical and biochemical properties, 

role in photomorphogenesis. Photoperiodism and its significance, mechanisms of floral 

induction. Vernalization. Morphological, biochemical and metabolic changes accompanying 

seed germination. 
 

4. Plant growth regulators and elicitors: biosynthesis, physiological effects and mechanism of 

action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, 

polyamines, jasmonic acid and salicylic acid. Role of plant growth regulatiors in agri-

horticulture. Hormone receptors. 
 

SECTION B  
 

5. Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten Equation and its 

significance, Mechanism of enzyme action. 
 

6. Photochemistry and Photosynthesis: General concepts and historical back ground, evolution of 

photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photo-oxidation of water, mechanisms of electron and proton transport, 
 

structure, synthesis and function of ATP, carbon assimilation-the Calvin’s cycle, 

photorespiration and its significance, the C4 cycle and CAM pathway, biosynthesis of starch 

and sucrose, physiological and ecological considerations. 
 

7. Respiration and Lipid metabolism : Plant respiration, glycolysis, the TCA cycle, electron  



 
 

 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism. Nitrogen fixation and nitrogen 

metabolism: Biological nitrogen fixation, nodule formation and nod factors, biosynthesis of 

amino acids and proteins, mechanism of nitrate uptake and reduction. 
  

8. Stress Physiology: Plant responses to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, metal toxicity, 

heat stress and oxidative stress. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. Determination of osmotic potential.  

2. Determination of water potential. 
 

3. Demonstration of osmosis. 
 

4. Determination of root pressure. 
 

5. Effects of high and low temperatures upon the permeability of the cytoplasmic membranes. 
 

6. Determination of suction force due to transpiration. 
 

7. Stomatal frequency and stomatal index of leaves. 
 

8. Rate of transpiration in leaves by cobalt chloride paper method. 
 

9. Determination of amylase activity 
 

10. Extraction and separation of chloroplast pigments by paper chromatographic method 

Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric  
11. method

  

12. Determination of Hill reaction 
 

13. Determination of rate of Aerobic respiration by continuous current method 
 

14. Determination of rate of Anaerobic respiration by continuous current method 
 

15. Determination of catalase activity 
 

16. Demonstration of Polyphenol oxidase 
 

17. Determination of reducing sugars  



 
 

18. Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
 

19. Extraction and estimation of seed proteins depending upon the solubility 
 

20. SDS – PAGE for soluble proteins extracted from the given plant materials 
 

21. Separation of isozymes esterase, peroxidase by native polyacrylamide gel electrophoresis 
 

22. Effect of Light quality on the rate of Photosynthesis 
 

23. Effect of CO2 concentartion on the rate of Photosynthesis 
 

24. Estimation of Starch by gravimetric method 
 

25. Demonstration of Starch hydrolysis 
 

26. Separation of Chloroplast pigments by chemical method 
 

Separation of amino acids and carbohydrates through two dimensional chromatographic 
27. method

 
  

Reference books 

 

1. Sinha SK 2014.A text book of Plant Physiology. Centrum Press, New Delhi.  
 

2. Seema Yadav 2014. Plant Physiology. SBW publishers, New Delhi. 
  

3. Heribert H and Kazuo S (eds) 2010. Plant responses to abiotic stress. Series 

 Topics in Current Genetics, Vol 4. Springer, Berlin. 
  

4. Philip Stewart and Schine Gobig 2011. Plant Physiology. CRC Press. 
  

5. Moore TC. 2011. Biochemistry and Physiology of Plant Hormones. Springer, 

 New York. 
  

6. Hooykaas PJJ, Hall MA and Libbenga KR (ed) 1999. Biochemistry and Molecular 

 Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands. 
  

7. Taiz L and Zeiger E. 1998. Plant Physiology. 2
nd

Edition. Sinauer Associates 

 including Publishers, Massachusetts, USA. 
  

8. Wisthoff P. 1998. Molecular Plant Development from Gene to Plant. Oxford 

 University Press, Oxford, UK. 
  

9. Thomas and Vince – Prue D. 1997. PhotoPeriodism in Plants. 2
nd

Edition. 

 Academic Press, Sandeigo, USA. 
  

10. Hopkins WG. 1995. Introduction to Plant Physiology. John Wiley & Sons 

 Including New York, USA. 
 

11. Mohr H and Schopfer P. 1995. Plant Physiology. Springer-Verlag, New York.  



 
 
 

12. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

Edition. 

Wordsworth Publishing Company, California, USA. 
 

13. Noggle GR and Fritz GJ. 1991. Introductory plant physiology. 2
nd

Edition. 

Prentice hall of India Limited, New Delhi. 

14. Davies PJ (ed) 1987. Plant hormones and their role in Plant Growth 

and Development. Mertinus Nijh off Publishers, Netherlands. 
 

15. Witham FH and Devlin RM. 1986. Plant Physiology. CBS Publishers 

and Distributors, Bangalore. 

16. Wilkins MD. 1987. Advanced Plant Physiology. English Language Book 

Society, Longman Scientific and Technical, Harlow, UK. 

17. Bewley JD and Black M. 1982. Physiology and Biochemistry of seed in relation 

to germination and dormancy. Volume 1 and 2. Springer – Verlag, Berlin. 
 

18. Khan AA. 1982. The Physiology and Biochemistry of Seed Development, 

Dormancy and Germination. Elsevier, Amsterdam, Netherlands. 

19. Ting IP. 1982. Plant Physiology. Addison-Wesley, Reading, MA. 
 

20. Murthy HNK. 1981. Plant growth substances including applications in 

Agriculture. Tata McGraw Hill Publishing Company Ltd., New Delhi. 
 

21. Kramer PM and Kozlowski TT. 1980. Physiology of Woody Plants. 

Academic Press, New York. 
 

22. Hewit EJ and Smith TA. 1975. Plant Mineral Nutrition. English University Press, 
 

23. Meyer AM and Poljakoff-Mayber A. 1975. The germination of Seeds. 

Pergamon Press, Canada. 

24. Hess D. 1974. Plant Physiology. Narosa Publishing House, New Delhi. 
 

25. Audus LJ. 1972. Plant Growth Substances. Volume 1. Chemistry and 

Physiology. Leonard Hill, UK. 

26. Slayter RO. 1967. Plant Water Relationships. Academic Press, London 
 

27. Hillman WS. 1963. Physiology of Flowering. Holt, Reinhart and Winston, 

New York. 
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B 401 GENETIC ENGINEERING OF PLANTS AND MICROBES  

Theory  

S.No Unit 

 SECTION A 
 

1. Basics of rDNA technology: restriction enzymes–types, nomenclature, mechanism of 

action. Methodology of rDNA molecule synthesis–joining overlapping ends, blunt end 

joining, polylinkers. Vectors–features. Cloning vectors– plasmids, viral DNA, 

cosmids, bacterial and yeast artificial chromosomes(BACs and YACs). Expression 

vectors. 
 

2. Bacterial transformation. In-vitro packaging. Recognition of transformants–antibiotic 

resistance, Lac Z gene based selection. Genomic library, cDNA library. 
 

3. Methods of gene transfer in plants: electroporation, gene gun, Agrobacterium 

mediated– binary and co integrative vector based. Chloroplast transformation. 

4. Classical examples of successful cases of transgenic plants– fungal, bacterial, viral 

and insect tolerance (BT and proteinase inhibitors), herbicide tolerance, abiotic stress 

tolerance, male sterility– Barnase-Barstar. Quality improvement –golden rice, late 

ripening tomatoes (Flavr Savr). 
 

SECTION B 
 

5. Techniques in genetic engineering I: Blotting techniques– Southern, Northern and 

Western blotting, radioactive and non-radioactive labeling, detection of 

hybridization. In-situ hybridization– technique, radioactive and non-radioactive 

probes, enzyme and fluorescence detection methods (FISH), applications of the 

technique. PCR– technique, types, applications. DNA sequencing– basic principle of 

Sanger’s method, automated DNA sequencing, high throughput DNA sequencing. 
 

6. Techniques in genetic engineering II: DNA fingerprinting–hybridization based 

(RFLP), PCR based (RAPD, AFLP). Restriction mapping. Microarray technique 

and its applications. 
 

Sequencing genomes–whole genome sequencing, shot gun sequencing. Next 

generation sequencing– 454 sequencing. 
 

7. Plant growth promoting bacteria – nitrogen fixers, siderophores, phytoharmone 

production. Genetic improvement of industrially important microbes for production 

of useful products – biopesticides, biofertilizers, antibiotics. Intellectual Property 
 

Rights, farmer’s rights. Patents. Ethical and environmental issues in genetic engineering.   



 
 

 

8. Bioinformatics: Scope. Data bases– types, Genbank, PIR, PDB. An account of 
 

NCBI. Web based tools for sequence searches –BLAST.  Genome projects, genome   
annotation, gene annotation, features of the genome of Arabidopsis, rice. Genomics– 

structural genomics, comparative genomics, functional genomics. Molecular 

phylogeny and phylogenetic trees.Metagenomics. 

 Practicals 
 

S. No Exhibit/Experiment  
 

1. Isolation of plasmid DNA  
 

  

 

 

2. Bacterial transformation and identification of transformation 
 

  

 

 

3. Plant DNA isolation 
 

  

 

 

4. Restriction enzyme digestion and gel electrophoresis 
 

  

 

 

5. Assignments on the syllabus 
   

6. Pictorial demonstration of the various techniques 
 

Reference Books   
1. Glick BR, Pasternak JJ and Patten CL. 2010. Molecular Biotechnology 

Principles and Applications of rDNA. ASM Press, USA. 
 

2. Attwood TK, Smith DJP and Phukan S. 2009. Introduction to Bioinformatics. 

Pearson Education Ltd., UK. 
 

3. Sateesh MK. 2008. Bioethics and Biosafety. I K International Pvt. Ltd., Bangalore. 
 

4. Channarayappa. 2007. Molecular Biotechnology Principles and practices. Taylor 

and Francis, UK. 
 

5. Watson JD. 2007. Recombinant DNA: Genes and Genomes: A short course. W. 
 

H. Freeman, USA. 
 

6. Primrose SB and Twyman RM. 2006. Principles of Genome Analysis and 

Genomics. Blackwell publishers, USA. 
 

7. Lewin B. 2004. Genes VIIII. Pearson Prentice Hall, New Jersey. 
 

8. Chawla HS. 2002. Introduction to Plant Biotechnology. Oxford and 
 

I B H Publlishers, USA.  



 



 M.Sc. Botany – Semester IV 

 B 402 EVOLUTION AND PLANT BREEDING 

 Theory 

S. No Unit 
  

 SECTION A   
1. Origin of life and unicellular evolution: Origin of basic biological molecules, abiotic 

synthesis of monomers and polymers , concept of Oparin and Haldane, experiment 

of Miller (1953). The first cell – evolution of prokaryote, RNA world. Origin of 

eukaryotic cells– Endosymbiont theory, evolution of unicellular eukaryotes, 

anaerobic and aerobic metabolism. 
 

2. Theories of organic evolution: Lamarckism, Darwinism–concepts of variation, 

adaptation, struggle, fitness and natural selection, Synthetic theory, phyletic 

gradualism, punctuated equilibrium, concepts of neutral evolution. 
 

3. Molecular evolution: molecular divergence and molecular clocks–protein and 

nucleotide sequence analysis, gene duplication and divergence. Hardy-Weinberg 

equilibrium and its applications. 
 

4. Plant breeding: history, objectives, activities, important achievements and undesirable 
 

consequences. Organizations for crop improvement in India: ICAR, Agricultural 

universities, Central institutes for crop improvement, All India coordinated 

programmes. Plant Introduction, domestication and acclimatization. 
 

SECTION B 
 

5. Methods of breeding self pollinated crops: Mass selection, Pureline selection, 

Pedigree method, Bulk method, Backcross method, Multiline varieties. 
 

6. Methods of breeding cross pollinated plants: Bulk Selection, Recurrent selection, 

Synthetic varieties, Hydbridization. Inbreeding depression and Heterosis – genetic 

and molecular basis. 
 

7. Breeding of vegetatively propagated crops. Role of apomixis in plant breeding. 

Mutation breeding.  
8. Biostatistical methods: basic concept of parametric and non-parametric methods. 

Graphical representation. Measures of central tendency and dispersion. 

Probability distributions–Binomial, Poisson and Normal distributions. Concepts 

of confidence intervals, types of error, levels of significance. Regression and 

correlation; t-test. ANOVA. Basic introduction to multivariate statistics. 
 



 
 
 

Practical   
1. Problems based on Hardy Weinberg law  
2. Line diagrams showing the plan of different methods of breeding self pollinated 

crops- Mass selection, Pureline selection, Pedigree method, 
 

3. Line diagrams showing the plan of different methods of breeding cross 

pollinated crops- Bulk Selection, Recurrent selection. 
 

4. Methods of hybridization in rice, sorghum, bajra, cotton in standing crop in the field. 
 

5. Assignments with problems for computing measures of central tendency and 

dispersion- mean, median and mode, standard deviation and standard error. 
 

6. Assignment with problems for computing correlation and regression coefficients. 
 

7. Assignment with problems for implementing t test. 
 

8. Assignment with problems for computing ANOVA. 
 

References   
1. Singh BD. 2012. Plant Breeding: Principles and Methods. Kalyani Publishers, 

Delhi. 
 

2. Stickberger MW. 1985. Genetics. McMillan, New York. 
 

3. Frey KJ. 1981. Plant Breeding II. Iowa State University Press, Oxford. 
 

4. Jones DA and Wilkins DA. 1971. Variation and adaptation in plant species. 

Heinemann Educational Books Ltd., London. 
 

5. Stebbins GL.1971. Chromosomal evolution in Higher Plants. Edward Arnold 

Publishers Ltd., London. 
 

6. Poehlman JM and Borthakur D. 1969. Breeding Asian field crops: With Special 

Reference to Crops of India. Oxford and IBH Pub. Co., Delhi. 
 

7. Briggs FN and Knowles PF. 1967.Introduction to Plant Breeding. Reinhold Pub. 

Corp., New York. 
 

8. Brewbaker JL. 1964. Agricultural Genetics. Prentice-Hall, New Jersey, USA. 
 

9. Allard RW. 1961. Principles of Plant Breeding. 2
nd

Edition. John Wiley and Sons 

Inc., New York. 
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B 403 PLANT PATHOLOGY 
 

Theory  
 

S. No Unit 
  

 
SECTION A 

 

1. Importance of plant diseases, classification of plant diseases, causes of plant 

diseases, symptoms of plant diseases, post harvest diseases. Dispersal of 

plant pathogens- active and passive. 
 

2. Infection phenomena – pre penetration, penetration and post penetration. Factors 

affecting infection. Effect of environment on plant disease development – 

temperature, humidity and light. 
 

3. Molecular basics of host pathogen interactions (fungi, bacteria & viruses) and 

genetic engineering for disease resistance. Defense mechanisms in plants: pre–and 

post–infectional defense mechanisms, phytoalexins. 
 

4. Role of enzymes in plant diseases – pectic, macerating, cellulolytic, lignolytic, 

proteolytic, lypolytic enzymes and hemicellulases, inactivation of enzymes. 
 

SECTION B  
 

5. Role of toxins in plant diseases – Phytotoxins, vivo toxins, host specific patho 

toxins & non specific patho toxins. 

 
6. Control of plant diseases: Cultural practices: field & crop sanitation, crop rotation; 

 
Chemical control: systematic & non systematic fungicides; Biological control. 

microbial pesticides. 
 

Plant diseases management through host resistance: vertical, horizontal, 

monogenic, polygenic, specific & general resistance. Development of resistant 

varieties. 
 

7. Symptoms, etiology, epidermology & control measures with reference to the 

following: 
 

Fungal diseases – Club root of crucifers, Damping off of seedlings.  Leaf spot of  



 
 

 

turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of cotton, 

Tikka disease of ground nut. 
  

8. Bacterial diseases – Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

Blight of rice, Brown rot of potatoes. Viral and phytoplasma diseases – 

Grassy shoot diseases of sugarcane, Little leaf of brinjal, Rice tungro. 

 Practical 
  

. S. No Exhibits/ Experiments 
  

1. Study of symptoms, microscopic examination of diseased parts and identification 

 of the pathogens involved in different plant diseases 

 Fungal diseases–Club root of crucifers, Damping off of seedlings.  Leaf spot of 

 turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

 Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of 

 cotton, Tikka disease of ground nut. 

 Bacterial diseases–Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

 Blight of rice, Brown rot of potatoes. 

 Viral and phytoplasma diseases – Grassy shoot disease of sugarcane, Little leaf of  

 brinjal, rice tungro. 
  

2. Isolation of fungal pathogens from leaves. 
  

3. Isolation of fungal pathogens from soil. 
  

4. Extraction of pectolytic enzymes from a pathogen. 
  

5. Extraction of cellulase enzyme from a pathogen. 
  

6. Isolation of plant pathogen– bacteria.  
 

7. Isolation (purification) of plant viruses. 
 

Reference Books 
 

1. Ravichandra NG. 2013. Fundamentals of Plant Pathology. PHI Learning 

Pvt. Ltd., Delhi. 
 

2. Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular 

Biology. Humana Press, New Jersey. 
 



  
 

 

3. Mehrotra RS.2006. Plant pathology. Tata McGraw Hill Publishing Co. Ltd., 

New Delhi. 
 

4. Sharma PD. 2004. Plant pathology. Rastogi Publications, New Delhi. 
  

 Bilgrami S and Dubey HC. 1998. A text book of modern Plant pathology. 

 Sangam Books Ltd., Mumbai. 
  

5. Stacey G and Keen TN. (ed). 1996. Plant Microbe Interactions. Vols. I-III. 

 Chapman and Hall, New York; Vol. IV. APS Press, St. Paul, Minnesota. 
  

6. Singh RS. 1990. Plant diseases. Oxford and IBH Publishing Co., New Delhi. 
  

7. Butler EJ. 1973. Fungi and diseases in plants. Periodical Expert Book Agency, 

 Delhi. 
  

8. Roberts D and Boothroyd CW. 1973. Fundamentals of Plant pathology. W. H. 

 Freeman and Co., Ltd., New York. 
  

9. Rangaswamy G. 1972. Disease of crop plants in India. Prentice Hall of India, 

 New Delhi. 
  

10. Strobell GA and Mathre DE. 1970. Outline of Plant pathology. D. Van 

 Nostrand-Reinhold Co., New York. 
  

11. Matthews REF. 1970. Plant virology. Academic Press, New York. 
  

12. Agrios GN. 1969. Plant Pathology. Academic Press, New York. 
  

13. Walker JC. 1969. Plant pathology. McGraw Hill Book Co., New York. 
  

14. Wheeler BEJ.1969. An introduction of Plant diseases. John Wiley and Sons 

 Ltd., New York. 
  

15. Smith KM. 1968. Plant viruses. Methuen, London. 
  

16. Mundkar BB.1967. Fungi and Plant diseases. McMillan and Co. Ltd., Calcutta. 
  

17. Wood RKS.1967. Physiological Plant Pathology. Blackwell Scientific 

 Publications, Oxford. 
  

18. Kelman A. 1967. Source Book of Laboratory Exercise in Plant Pathology. W. 

 H. Freeman, New York. 
 

19. Rangaswamy G. 1962. Bacterial Plant Diseases in India. Asia Publishing House,  



 
 

 

Bombay.  
 

20. Horsfall JC and Diamond AE.1960. Plant Pathology – An Advanced Treatise 

– 3 volumes. Academic Press, New York. 
 

21. Goodman et al.1957. Biochemistry and Physiology of Infections and 

Plant Diseases. Princeton, Van Nostrand, Belgium. 
 

22. Plank JEV.1953. Plant Diseases – Epidemics and Control. Academic 

Press, New York. 
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 B 404  CROP PHYSIOLOGY AND BIOTECHNOLGY 

 Theory 

S. No Unit 

 SECTION A   
1. Crop Physiology: Molecular biology of light reactions. Photosynthetic pathways. 

 
2. Mechanism of Photorespiration. Biotechnological strategies to improve 

photosynthesis, yield components. Source – sink relationships. 
 

3. Stress Physiology: Physiology and molecular biology of stress tolerance in 

response to water, salt and heavy metal stress. 
 

4. Methods in biotechnology: Tissue culture techniques in crop improvement, 

Protoplasts and cell fusion. 
 

SECTION B 
 

5. Recombinant DNA technology: basic principles of recombinant DNA technique. 

Techniques of transferring genes into plants. 
 

6. Potentials of Biotechnology: Molecular mechanism to confer herbicide resistance 

in crop plants. Genetic engineering to improve plant disease resistance. 
 

7. Genetic manipulation of crops for insect resistance, Genetic engineering of 

seed proteins and oils. 
 

8. Bioinformatics: Fundamentals of Genomics and Proteomics. PCR and its application in 

crop improvement, Principles of microarray technology and its applications. 
 

 Practical 

S. No Exhibit/Experiment   
1. Exercise-1: Chlorophyll absorption spectrum and quantitative determinations, 

 
assay  of Hill reaction in isolated chloroplast. Crop growth analysis. 

 

2. Exercise-2: Determination of CO2 compensation points in some crop plants, 

Estimation of carbohydrate, protein and nucleic acid contents in plants. 
 

3. Exercise-3: Determination of the activities of some enzymes associated with 

Carbohydrates and protein metabolism. 
 

4. Exercise-4: Effect of nitrogen and potassium on the growth and yield of crop 

plants. 
 

5. Exercise-5: Leaf anatomy in relation to diversity in photosynthetic pathways. 
 

6. Exercise-6: Effect of water and salt stress on the accumulation of proteins. 
 

7. Exercise-7: Estimation of nitrogen, phosphorus and potassium.  



 
 

 

8. Exercise-8: Experiments to study the effect of water and salt stress on seed 

germination and seedling development. 
 

9. Exercise-9: Experiments to study the weed control using some common herbicides.  
 

10. Exercise-10: Polyacrylamide gel electrophoresis of proteins. 
 

11. Exercise-11: Isolation of DNA. 
 

12. Exercise-12: Polymerase chain reaction. 
 

13. Exercise-13: Isolation of explants, establishment and maintenance of callus; 

Sub-culture of callus. Study of Somaclonal variation. 
 

14. Exercise-14: Isolation and culture of single cells. 
 

15. Exercise-15: Experiments on herbicide resistance and disease resistance in plants. 
 

Reference Books  
 

1. Lebowitz RJ. 1995. Plant Biotechnology, a laboratory manual. Wm. C. Brown 

Publishers, Qubuque. 
 

2. Murray Meo – young. 1995. Comprehensive Biotechnology. Vol . 1. Pergamon 

 Press Oxford. 
  

3. Marshall G and Walters O (ed) 1994. Molecular Biology in Crop Protection. 

 Champman and Hall. 
  

4. Old RW and Primrose SB. 1994. Principles of gene manipulation. Blackwell 

 Science. 
  

5. Salunkhe DK, Bhatt NR and Desai BB. 1990. Post Harvest Biotechnology of 

 Flowers and Ornamental Plants. N. Bayoprokash, Calcutta 
  

6. Davies KE. (ed) 1988. Genome Analysis. IRI Press, Oxford. 
  

7. Pierik RIM. 1987. Invitro Culture of Higher Plants. Martinus Nihoff Publishers 

 Dordrecht. 
  

8. Primrose SB. 1987. Molecular Biotechnology. Blackwell Scientific Publications, 
  

9. Day PR. 1986. Biotechnology and Crop Improvement and Protection. BCPC 

 Publications. 
  

10. Mantell SH and Smith N (ed) 1983. Plant Biotechnology. Cambridge University 

 Press, Cambridge. 
  

11. Noggle GR and Fritz GJ. 1977. Introductory plant physiology. 
  

12. Reinert J and Bajaj YPS. 1977. Plant Cell, Tissue and Organ Culture. Springer – 

 verlag, Berlin. 
 

13. Lange OI, Kappen L and Schule DD. 1976. Water and Plant Life.  



 

 

14. Burris RH and Black CC (ed) 1975. CO2 Metabolism and Productivity of Plants.  
 

15. Evans IT. 1975. Crop Physiology. 
  

16. Major AM and Mayber P. 1975. The germination of seeds. 2
nd

 Edition. 

17. Mayber PA and Gele J. (ed) 1975. Plants in Saline Environments. 
  

18. Ashston and Crafts A. 1973. Mode of Action of Herbicides. 
  

19. Epstein E. 1972. Mineral Nutrition of Plants: Principles and Perspectives. 
  

20. Fogg GK. 1972. Photosynthesis. 
  

21. Hillman WS. 1972. The Physiology of Flowering 
  

22. Kozlowski TT. (ed) 1972. Seed Biology. 3 Vols. 
  

23. Levitt J. 1972. Response of Plants to Environmental Stresses. 
  

24. Hatch  MD,  Osmond  CB  and  Slatyer  RO  (ed)  1971.  Photosynthesis  and 

 Photorespiration. 
  

25. Gregory RPF. 1971. Biochemistry of Photosynthesis. 
  

26. Zelitch I. 1971. Photosynthesis, Photorespiration and Plant Productivity. 
  

27. Gollek B. (ed) 1970. Structure and Function of Plant Cells in Saline Habitats. 
  

28. Kozlowski TT. (ed) 1968. Water Deficit and Plant Growth. 
 

29. Annual Review of Plant Physiology. 1950. Vol. – Annual Reviews Inc., Stanford.  
 



M.Sc. Botany – Semester I  
B101: BIOLOGY AND DIVERSITY OF ALGAE AND BRYOPHYTES 

Theory  

S. No Unit 

 SECTION A 
 

1. Criteria employed in classification of algae. Classification given by Fritsch, Bold 

and Wynne, Lee. Thallus organization, reproduction and life cycles in algae. 
 

2. Range of thallus structure, reproduction, life histories of Chlorophyceae with 

special reference to the genera: Chlamydomonas, Tetraspora, Volvox, Chlorella, 

Scenedesmus, Ulva, Enteromorpha, Cladophora, Fritschiella, Oedogonium, 

Spirogyra, Cosmarium, Caulerpa, Chara. 
 

3. Salient features of Protochlorophyta; Xanthophyta: Vaucheria. Bacillariophyta: 
 

Cyclotella, Navicula; Phaeophyta: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

4. Salient features of Rhodophyta: Gelidium, Gracilaria, Polysiphonia; 

Cyanophyta: Nostoc, Lyngbya, Spirulina. 
 

SECTION B 
 

5. Diversity of marine and fresh water algae in India. Economic importance of 

algae– single cell protein, pigments, lipids, and omega fatty acids. Algal blooms. 

Algal bio fertilizers. Cultivation of economically important seaweeds–Porphyra, 

Gracilaria, Gelidium. Mass culture of micro algae. 
 

6. Classification of Bryophytes given by Smith, Campbell. Ecological and 

economic importance of Bryophytes. Conduction in Bryophytes. 
 

7. Morphology, structure, reproduction and life history of Hepatocopsida: 

Marchantiales: Marchantia; Jungermaniales: Pellia, Porella; 

Anthocertopsida: Anthoceros. 
 

8. Morphology, structure, reproduction and life history of Bryopsida: Sphagnales: 
 

Sphagnum; Funariales: Funaria; Polytrichales: Polytrichum.   

 Practical 

S. No Exhibit/Experiment   
1. Examination of vegetative and reproductive morphology of Chlorophyceae: 

Chlamydomonas, Tetraspora, Volvox, Chlorella, Scenedesmus, Ulva, Enteromorpha, 

Cladophora, Fritschiella, Oedogonium, Spirogyra, Cosmarium, Caulerpa, Chara. 

2. Examination of vegetative and reproductive morphology of Bacillariophyceae:  



3 
 
 

Cyclotella, Navicula; Phaeophyceae: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

3. Examination of vegetative and reproductive morphology of 

Rhodophyceae: Gelidium, Gracilaria, Polysiphonia. 
 

4. Examination vegetative and reproductive morphology of Xanthophyceae: Vaucheria 
 

Cyanophyceae: Nostoc, Lyngbya, Spirulina. 
 

5. Field work to get acquaintance with the algae of Visakhapatnam coast and 

fresh water algae in and around Visakhapatnam. 

6. An examination of the external features and internal structure and reproductive 

organs of: Riccia, Targionia, Monoclea, Plagiochasma. 

7. An examination of the external features and internal structure and 

reproductive organs of the genera: Fimbriaria, Marchantia, Pellia, Porella. 
 

8. An examination of the external features and internal structure and reproductive 

organs of: Anthoceros, Notothylus, Andreaea, Funaria, Polytrichum. 

 Reference Books 

1. Lee RW. 2007. Classification of Algae. 
  

2. Kumar HD. 1988. Introductory Phycology. Affiliated East West Press Pvt. Ltd., 

 New Delhi. 
  

3. Round FE. 1986. The Biology of Algae. Cambridge University Press, New York. 
  

4. Bold HC and Wyne MJ. 1978. Introduction to the Algae. Prentice-Hall, New 

 Jersey. 
  

5. Presscot GW. 1969. The Algae- a Review. Houghton Mifflin Company, Boston. 
  

6. Morris I. 1967. An Introduction to the Algae. Cambridge University Press, UK. 
  

7. Chapman VJ.1962. The Algae. Macmillan and Co Ltd., London. 
  

8. Lewin RA. 1962. Physiology and Biochemistry of Algae. Academic Press, New 

 York. 
  

9. Round FE. 1962. Ecology of Algae. Cambridge University Press, New York 
  

10. Smith GE (ed) 1950. Fresh Water Algae. Elsevier Science, USA. 
  

11. Fritsch FE.1945. The Structure and Reproduction of Algae Vols. 1& II. 

 Cambridge University Press, New York. 
  

11. Chopra RN and Kumra PK. 1988. Biology of Bryophytes. New Age International (P) Ltd. 

 Publishers, New Delhi.   
12. Parihar NS. 1991. Bryophyta. Central Book Depot, Allahabad.  
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13. Puri P. 1980. Bryophytes. Atmaram and Sons, Delhi. 
 

14. Smith GM. 1955. Cryptogamic Botany Vol.II. Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

15. Kashyap S. 1929. Liverworts of the Western Himalayas and Punjab Plains 

Part I and Part II. University of Panjab, Lahore, Pakistan. 



 



M.Sc. Botany - Semester I  
B 102: BIOLOGY AND DIVERSITY OF BACTERIA, VIRUSES AND 

FUNGI 

Theory  

S. No Unit 

 SECTION A 
 

1. General account of archaebacteria, eubacteria and cyanobacteria. Classification 

of eubacteria. Ultrastructure, nutrition, reproduction and economic importance 

of bacteria. 
 

2. Morphology and chemical composition of Actinomycetes, Spirocetes, 

Rickettsiae and Mycoplasmas. 

 
3. Classification of viruses. Ultrastructure and chemistry of viruses. Replication 

and transmission of viruses. History, origin and evolution of plant viruses. Plant 

viral diseases. 
 

4. Microbial Ecology: quorum sensing, gentrification, phosphorous 

solubilization, nitrogen fixation. 
 

SECTION B  
 

5. Classification and phylogeny of fungi. Molecular aspects in classification. Thallus 

organization in fungi. Ultrastructure of fungal cell. Unicellular and multicellular 

organization. Cell wall composition. Fungal diseases in plants and humans. 

 
6. General account of Mastigomycotina, Zygomycotina, 

Ascomycotina, Basidiomycotina, Deuteromycotina. 

 
7. Reproduction in fungi: vegetative, asexual and sexual. Heterothallism, 

 
heterokaryosis and parasexuality. Nutrition in fungi: saprobic, biotrophic, 

and symbiotic. 

 
8. Fungi in industry: medicine, food, pest and weed management (biocontrol 

agents). Mushroom cultivation. Fermentation methods. Mycorrhiza. 

Practical  
 

S. No Exhibits/ Experiments 
 

1. Tools of microbiology: Care and use of the microscope, Spectrophotometer, P
H

 

meter, Micrometer, Hemocytometer, Autoclave, Centrifuge, Biological safety 
 



  
 
 

 cabinets, Inoculation needle and loop, Incubator, Colony counter & Lyophilizer. 
  

2. Differential staining: Gram staining. 
  

3. Differential staining: Acid fast staining. 
  

4. Study of bacterial growth: To prepare the growth curve of bacteria. 
  

5. Study of cyanobacteria: Isolation and cultivation of cyanobacteria. 
  

6. Isolation of rhizobia from root nodules. 
  

7. Cultivation of viruses in embryonated eggs. 
  

8. Isolation of fungi by Petri plate exposure method. 
  

9. Morphological study of: Stemonitis, Saprolegnia, Mucor, Morchella, Aspergillus, 

 Agaricus, Cyathus, Synchitrium, Helminthosporium. 
 

10. Symptomotology and anatomical study of some diseased specimens: white rust, 

powdery mildew, green ear of bajra, rust of wheat, rust of linseed, Tikka disease of 

ground nut, red rot of sugarcane, blast of rice, citrus canker, tobacco mosaic disease. 
 

References Books   

1. Kaursethi I and Surinder KW 2011. Text Book of Fungi and their Allies. 

Macmillan publishers, New Delhi, India. 
 

2. Ram Reddy S & Reddy SM 2007. Essentials of Virology.  Scientific publishers, 

 Jodhpur, India.  
  

3. Sharma K 2005. Manual of Microbiology Tools and Techniques. Ane Book, New 

 Delhi, India.  
  

4. Matthew RH 2004. Plant virology. 4
th

  edition. Academic press an imprint of 

 Elsevier, California, USA. 
   

5. Prescott et al. 2003. Microbiology. McGraw Hill Education, New York. 
   

6. Aneja  KR  2003. Experiments  in  Microbiology,  Plant  pathology  and 

 Biotechnology. New Age International publishers, New Delhi. 
 

7. Verma HN 2003. Basics of plant Virology. IBH publishing co. Pvt. Ltd., New 

Delhi. 
 



  
 

 

8. Mehrotra KS and Aneja KR 2003. An Introduction to Mycology. New 

Age International Publishers, New Delhi. 
 

9. Sullia SB and Shantharam S 2001. General Microbiology. Oxford and IBH 

 publishing Co. Pvt. Ltd, New Delhi. 
  

10. Reddy SM and Ram Reddy S 2000. Microbiology a Laboratory Manual. BSC 

 Publishers and Distributors, Hyderabad. 
  

11. Flint SJ, Enquist LW, Krug RM, Racaniello VR, Skalka AM 2000. Principles of 

 Virology, Molecular Biology, Pathogenesis and Control. ASM press, Washington 

 DC. 
  

12. Rao AS 1999. Introduction to Microbiology. Prentice Hall of India Pvt. Ltd., 

 Delhi. 
  

13. Alexopoulus CJ, Mims CW, Blackwell M 1996. Introductory Mycology. 4
th

 

 edition. Replika press, North Delhi. 
  

14. Paul S 1995. Bacteria in Biology, Biotechnology and Medicine. 5
th

 edition. John 

 Wiley and son Ltd., UK. 
  

15. Pelczar, Chan and Krieg 1993. Microbiology. 5
th

 edition. McGraw Hill Education, 

 New York. 
  

16. Stainer RT, Ingraham JL, Wheelis ML and Painter PR 1987. General Microbiology. 5th 

 Edition. Macmillan, London. 
  

17. Smith KM 1968. Plant viruses. Elsevier, New York. 
 

18. Rangaswamy G 1962. Bacterial Plant disease in India. Asia Publishing House, 

Bombay. 
 
 

. 
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 B103 CELL BIOLOGY OF PLANTS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. The cell theory. Origin and development of cell biology as a separate branch. 

Dimensions of size and weight: micron to angstrom, microgram to pictogram. Ultra 

structure and organization of prokaryotic and eukaryotic cells. Specialized cell types. 
 

2. Chemical foundation: macromolecules–structure, shape and information. Non-covalent 

interactions in relation to function of nucleic acids and proteins. Biochemical energetics: 

types of energy– thermal, electrical and radiant energy, interconvertability of energy. 

Laws of thermodynamics as applicable to biological systems. 
 

3. Cell wall:structure and functions, cell wall architecture, biogenesis and growth. 

Plasmodesmata: structure and function, plasmodesmata in comparison to gap 

junctions of animal cells. Plasma membrane: structure, models and functions. 

ATPases receptors, carriers, channels, pumps. Vacuole structure and function, 

vacuolar ATPases, transporters. 
 

4. Cytoskeleton: microtubules and microfilaments, their role in cell division and 

motility; intermediate filaments– role in providing strength. Labeled antibody 

technique for visualizing cytoskeleton. 
 

SECTION B 
 

5. Chloroplast and Mitochondria: structure and function, genome organization, 

nucleo-cytoplasmic interactions, RNA editing. 
 

6. Other organelles: structure and function– endoplasmic reticulum, Golgi apparatus 

lysosomes,, ribosomes, microbodies, peroxisomes. 
 

7. Tools in cell biology 1: microscopy–working principles of light microscopy, 

resolution power of microscope, different types of light microscopes, stains used. 

Image processing methods in microscopy. Scanning electron microscopy. 

Transmission electron microscopy– principle of working, preparation of 

specimens for electron microscopy –Fixing, sectioning, spreading molecules, 

negative staining, shadow casting, freeze fracture and freeze etching. 
 

8. Tools in cell biology II: subcellular fractionation– homogenization, principle of density 

gradient centrifugation. Spectroscopic techniques– principle and applications 

 



  

  

 of UV- visible, ESR. Spectrofluorimetry. Circular dichroism (CD). Nuclear magnetic 

 resonance (NMR). Whole cell autoradiography. Radiolabeling techniques: properties  

 of different radioisotopes used in biology, their detection and measurement, 

 incorporation of radioisotopes in biological tissues and cells. 
  

 Practical 
  

S. No Exhibit/Experiment 
  

1. Electron microscopic picture of prokaryotic and eukaryotic cells. 
  

2. Images of cytoskeleton. 
  

3. Electron microscope pictures of chloroplast and mitochondria. 
  

4. Electron microscope pictures of endoplasmic reticulum, Golgi apparatus. 
  

5. Study of mitosis using acetocarmine. 
  

6. Isolation of mitochondria and the activity of its marker enzyme, succinate 

 dehydrogenase (SDM). 
  

7. Fluorescence staining with FDA for cell viability and cell wall staining with 

 calcofluor. 
  

8. Pictures of images of shadow casting, negative staining, freeze fracturing and 

 freeze etching. 
  

9. Images of cells in flourescence, phase contrast and confocal microscopy, whole 

 cell autoradiography.   
10. Establishing sucrose density gradients. 

 

Reference Books  
 

1. Alberts B, Breyer D, Hopkin K, Johnson AD, Lewis J, Raff M, Roberts K and 

Watter P 2014. Essential Cell Biology. 4
th

Edition. Garland publishers, New York. 

2. Sharp D, Ploppe G and Sikorski E 2014. Lewin's Cells. 3
rd

 Edition. Viva 

Books, New Delhi. 
 

3. Cooper GM, Hausman RE 2013. The Cell – A Molecular Approach. 6
th

 

Edition. Sinauer Associates, Incorporated, USA. 
 

4. Karp G 2013. Cell and Molecular Biology – Concepts and Experiments. 

7
th

 Edition. Wiley Global Education, USA 
 

5. McLennan A, Bates A, Turner P, White M 2013. Bios Instant Notes in 

Molecular Biology. 4
th

 Edition. Garland publishers, New York. 
 

6. Cowling G, Allen T 2011. The Cell. A very Short Introduction. Oxford 

University Press, USA. 
 



 
 
 

7. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walker P 2007. Molecula 

Biology of the Cell. 5
th

 Edition. Garland publishers, New York. 
 

8. Schaffer SW 2007. Mitochondria: The Dynamic Organelle. 1
st

 Edition. 

Springer Verlag. 
 

9. Wilson J, Hunt T 2007. Molecular Biology of the Cell 5
th

 edition. The 

Problems Book. 2
nd

 Edition. Garland publishers, New York. 
 

10. Celis JE (ed) 2006. Cell Biology–A Laboratory Hand Book. 3
rd

 Edition. 

Elsevier, USA. 
 

11. Lodish H, Berk A, Kaiser CA, Kreiger M, Scott P M, Bretcher A, Ploegh H, 
 

Matsudaira P. 2004. Molecular Cell Biology. 5
th

 edition. W. H. 

Freemanand Company, New York. 

12. De DN 2000. Plant Cell Vacuoles. An Introduction. CSIRO Publication 

Collingwood, Australia. 

13. Krishna Murthy KV 2000. Methods in Cell Wall Cytochemistry. CPC 

Press, Boca Raton, Florida. 
 

14. Lodish, Berk A, Zipursky SL, Matsdaira P, Baltimore D and Darnell J 2000 
 

Molecular Ce11 Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
 

15. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD 1999. 

Molecular Biology of the Cell, Garland Publishing, New York. 
 

16. Kleinsmith LJ and Kish VM 1995. Principles of Cell and Molecular Biology. 
 

2
nd

 Edition. Harper Collins College Publishes, New York, USA. 
 

17. Avers CJ 1986. Molecular Cell Biology. Addison Wesley Publishing Company 

USA. 



 



 M.Sc. Botany – Semester I 
 

 B 104  CYTOLOGY AND CYTOGENETICS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Nucleus: structure of nuclear membrane and nuclear pore complex, nucleolus, 
 

ribosome biosynthesis.Chromatin: eu and heterochromatin, arrangement of 
 

chromatin. Molecular organization of chromatin: components, nucleosomes– 

composition and organization, 10 nm, 30 nm, solenoid, scaffolds. 

Chromosome structure: molecular organization of centromeres and telomeres. 

Types of chromosomes: lampbrush, polytene. 
 

2. Chromosome identification: karyotype analysis. Chromosome banding techniques–

Q, C, G and R banding. Flowcytometry and confocal microscopy in karyotype 

analysis. Computer assisted karyotype analysis – chromosome microdissection and 

micro cloning. FISH and GISH techniques. 
 

3. Chromosomal structural aberrations: origin, meiosis and breeding behaviour of 

duplications, deficiencies, inversions and interchanges. Types of inversions. 

Robertsonian translocations– basic concept of complex translocation heterozygotes. 
 

4. Chromosomal numerical aberrations: classification of numerical aberrations. 

Aneuploids– trisomics (primary, secondary, tertiary), monsosomics and nullisomics 

– meiotic behavior. Eupolyploids – origin and production of auto -and 

allopolyploids, meiosis in autotetraploid. Genome of tobacco and wheat as 

examples of allopolyploids. 
 

SECTION B 
 

5. Nuclear DNA content: C-value paradox, hyperchromicity, cot curves and 
 

their significance. Molecular organization of eukaryotic nuclear genome: 

highly repeated, middle repeated and unique sequences. 
 

6. Cell cycle and its regulation: the G1, S, G2 and M phases. Synchronous and 

asynchronous cell divisions. The measurement of duration of different phases of 

cell cycle using a flow cytometer. Check points in cell cycle– role of cyclins and 

cyclin-dependent kinases in regulation of cell cycle. 
 

7. The different stages of mitosis and meiosis: description of the stages. 

Experimental control of cell division. Significance of meiosis. 
 



12 
 
 

8. Apoptosis: mechanism and significance. Initiation of cancer at cellular level 

– proto oncogenes and oncogenes; retinoblastoma and E2F proteins. 
 

 Practical  
   

S. No Exhibit/ Experiment    
1. Photographs of interphase nucleus, 10 nm, 30nm and scaffolds. Electron microscope 

picture of metaphase chromosome, in-situ hybridization of chromosome spreads 

showing telomeres and centromeres. rRNA synthesis –christmas tree configuration. 
 

2. Pictures of lampbrush and polytene chromosomes. 
 

3. Photographs of chromosomes with different banding patterns. Identifying 

homologous chromosomes from the pictures. 
 

4. Preparation of karyotypes in Allium/ Aloe (with treated root tips).Construction of 

idograms from pictures of karyotypes. 
 

5. Photographs showing meiosis in structural and numerical aberrations. 
 

6. Meiosis in Rheo discolor showing complex translocation heterozygote. 
 

7. Preparation of slides from Allium floral buds for observation and identification of 

stages of meiosis. 
 

8. C value paradox chart and Britten and Kohne’s Cot curves picture. 
 

Reference Books   

1. Singh RJ. 2014. Plant Cytogenetics. 2
nd

Edition.CRC Press, India. 
 

2. Pierce BA. 2013. Genetics: A Conceptual Approach. 5
th

 Edition. W. H. 

Freeman, California. 
 

3. William K, Cummings S, Spencer MR and Charlotte A. 2013. Essentials 

of Genetics. Pearson Books, Delhi. 

4. Hartwell L. 2011 Genetics: From Genes to Genomes, Study Guide and Solution 

Manual. 4
th

Edition. Nero, McGraw Hill Publishing company, New York. 
 

5. Bass H and Birchler J. 2011. Plant cytogenetics: Genome structure 

and chromosome Function. Springer, New York. 

6. Ram M. 2010. Cytogenetics and Genetics. PHI Learning Pvt. Ltd., Delhi. 
 

7. Anthony J, Griffiths F, Wessig SR, Carroll SB and Doebley J. 2010. Introduction 

to genetic analysis. 10
th

Edition. W. H. Freeman, California. 
 

8. Russel PJ. 2009. Genetics–A Molecular Approach. 3
rd

 Edition. Pearson 

Benjamin Cummings, San Francisco, USA. 
 

9. Roy D. 2009. Cytogenetics. Alfa Science International Ltd., UK.  
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10. Brooker R. 2008. Genetics, Analysis and Principles. 3
rd

edition. McGraw 

Hill Science. 
 

11. Gupta P.K .1995. Cytogenetics. Rastogi & Company, Meerut. 
   

12. Sybenga J. 1992. Cytogenetics in Plant Breeding. Springer London Ltd. 
  

13. David M. Prescott. 1988. Cells. Jones and Bartlett Publ. Boston. 
  

14. Swanson M and Young. 1982. Cytogenetics. Prentice Hall, India. 
   

15. Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press, New York and 

 London.  
  

16. Sybenga J. 1973. General Cytogenetics. North Holland and American Elsevier 

 Publishing Co., New York. 
 

17. Burnham CR. 1962. Discussions in Cytogenetics. Burgess Publishing 

Co., Minnesota. 
 



 



 M.Sc. Botany - Semester II 

 B  201  GENETICS 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Concept of genetic markers and their types. Mendel’s experiments and 

theories, application of probability laws to Mendelian principles. Chi-square 

testing for goodness of fit. Penetrance and expressivity. Pleiotropism. 

Phenocopies. Codominance and incomplete dominance. 
 

2. Multiple allelism: interaction among multiple alleles, complementation test, 

pseudoalleles. Gene interaction and modified F2 ratios in two gene interactions. 
 

3. Linkage and crossing over: identifying linkage from F2 and test cross, 

recombination frequency and distance between genes. Linkage maps. Tetrad 

analysis–ordered and unordered tetrads. 
 

4. Recombination in prokaryotes: transformation, conjugation, transduction, 

sexduction. Mapping of genes in bacteria using transformation and conjugation 

(interrupted mating). Fine structure analysis of gene – Benzer’s work. 
 

SECTION B 
 

5. Sex determination: chromosomal and genetic basis. Sex-linked inheritance. Sex 
 

influenced and sex limited characters. Polygenic inheritance: heritability and 

its measurement. QTL mapping. 
 

6. Extra chromosomal inheritance: inheritance of mitochondrial and chloroplast genes. 

Male sterility. Chloroplast mutations. Maternal inheritance. 
 

7. Nature of the eukaryotic gene: split gene with a promoter and terminator. Variant 

forms of eukaryotic gene – nested genes, overlapping genes, assembled genes, 

assorted genes. Multigene families– organization and significance. Transposable 

elements in pro- and eukaryotes: types, mechanism of transposition, significance of 

transposable elements. 
 

8. Mutations: types, causes and detection. Physical and chemical mutagens. Lethal, 

conditional, biochemical, loss of function, gain of function. Molecular basis of 

mutations. Spontaneity of mutations, site-directed mutagenesis. Recombination: 

molecular mechanism– role of rec A, B, C, D enzymes, Holliday model, site specific 

recombination. 
 



 
 
 

 Practical 
  

S. No Exhibit/Experiment/Assignment   
1. Assignment on Mendel’s principles, chisquare test, proabability. 

 
2. Assignment on dominance relationships, multiple alleles and two gene interactions. 

 
3. Assignment on linkage and crossing over.  

 

 

Reference Books 
 

1. Benajamin Pierce 2013. Genetics: A Conceptual Approach.5
th

 Edition.W.H. 

Freeman and Company. 

1. Lewin B. 2000. Gene VII. Oxford University Press, New York, USA. 
 

2. Snustad DP. and Simons MJ 2000. Principles of Genetics. 2
nd

 Edition. John Wiley 

and Sons Inc., USA. 
 

3. Atherly AG, Girton JR and McDonald JF. 1999.The Science of Genetics. Saunders 

College Publishing, Fort Worth, USA. 

4. Karp G. 1999. Cells and Molecular Biology: concepts and Experiments. Hohn 

Wiley and Sons Inc., USA. 

5. Hartl DL and Jones EW. 1998. Genetics: Principles and Analysis. 4
th

 Edition. 

Jones and Bartlett Publishers, Massachusetts, USA. 
 

6. Malacinski GM and Freifelder D. 1998. Essentials of Molecular Biology. 3
rd

 

Edition. Jones and Bartlet Publishers Inc., London. 
 

7. Russel PJ. 1998.Genetics. 5
th

 Edition. The Benjamin/ Cummings Publishing 

Company Inc., USA. 
 

8. Lewis R. 1997. Human Genetics: Concepts and Applications. 2
nd

 Edition. WCB 

McGraw Hill, USA. 
 

9. Griffiths RCL, Anthony JF, Miller JH and Suzuki DT. 1996. Genetic analysis. 6
th

 

Edition. W. H. Freeman and Co., New York. 
 



 



 M.Sc. Botany - Semester II 
 

 B 202  MOLECULAR BIOLOGY OF PLANTS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Composition and structure of biomolecules: carbohydrates, lipids, proteins 

(Ramachandran plot) domains, motifs and folds. Nucleic acids– DNA structure, A, B 

and Z forms of DNA. Types of small RNAs: Si RNA, micro RNA, catalytic RNA.  
 

2. DNA replication: semi-conservative, semi-discontinuous- Okazaki fragments, uni 

and bi directional mode of replication. RNA priming, enzymes for DNA 

replication– gyrase, helicase, topoisomerases and polymerases, SSBs. Mechanism 

of DNA replication– in prokaryotes–rolling circle and theta mode of replication, in 

eukaryotes– multiple replicons. Fidelity of replication. Replication at ends of 

chromosomes. Extrachromosomal replicons. DNA damage and repair. 
 

3. RNA synthesis and processing: transcription process in prokaryotes and 

eukaryotes. Transcription factors. RNA processing– mRNA processing – 

spliceosome, capping and tailing, processing of tRNA and rRNA. 
 

4. Protein synthesis: structure of tRNA, aminoacylation of tRNA, aminoacyl tRNA 

synthetases. Ribosome as a translation factory. Genetic code– codon assignment, 

characteristics of genetic code. Mechanism of translation in prokaryotes and 

eukaryotes– initiation elongation and termination. Chemical proof reading during 

translation. Translation inhibitiors. Post translational modifications. 
 

SECTION B 
 

5. Protein sorting and targeting of proteins into nucleus, chloroplasts, 

mitochondria, vacuoles and peroxisomes. Protein trafficking through GERL 

system– signal peptide, signal recognition particle, vesicles. 
 

6. Signal transduction: signaling molecules, ligands and receptors. G protein 

coupled receptors. Receptor tyrosine kinases. MAP kinases. Second messengers, 

signal amplification, cAMPs. Ca-calmodulin pathway. 
 

7. Regulation of gene expression in prokaryotes: bacteria – Lac, arabinose ,Tryp 

operons, positive and negative control. Regulation in viruses–lytic and 

lysogenic cycles. 
 

8. Regulation of gene expression in eukaryotes: cis and trans factors. Motifs of DNA  



 
 

 

binding domains of trans factors–zinc fingers, leucine zippers, helix turn 

helix. Temporal and spatial regulation. Role of chromatin in gene 

expression. DNA methylation and gene imprinting. Gene silencing. 
 

 Practical 
  

S. No Exhibit/Experiment   
1. Isolation of DNA using CTAB method. 

 
2. Histochemical staining of carbohydrates, proteins and fats in the plant cells. 

 
3. Electrophoresis of seed proteins. 

 
4. Assignments on problems related to DNA structure, replication, transcription 

and translation 
 

5. Photographs depicting the content of theory 
 

Reference Books  
 

1. Snustad P, Simmons MJ. 2003. Principles of Genetics. 3
rd

 Edition. John Wiley 

and Sons, Inc, USA. 
 

2. Buchaman BB, Gruissem,W and Jones R. 2000. Biochemistry and Molecular 

 Biology of plants: American Societies of plant physiologists, John Wiley and Sons 

 Ltd., Maryland, U.S.A. 
  

3. Lewin B. 2000. Genes IX, Oxford University Press, New York. 
  

5. Lodish BA, Zipursky SL, Matsdaira P, Baltimore D and Darnell J. 2000. 

 Molecular Cell Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
  

6. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD.1999. Molecular 

 Biology of the Cell. Garland publishing Inc., New York. 
  

7. Weaver RF. 1999. Molecular Biology. WCB /McGraw-Hill,. 
  

8. Shaw CH. 1998. Plant Molecular Biology. A practical approach, IRL Press, 

 Oxford. 
 

9. Glick BR and Thompson JE. 1992. Methods in Plant Molecular Biology 

and Biotechnology, CRC Press, Boc Raton Florida. 
 



 



M.Sc. Botany – Semester II 
 

B  203 BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND GYMNOSPERMS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A: Pteridophytes 
   

1. Classification of Pteridophyta. Origin of Pteridophytes. Pteridophytes in 

comparison to Bryophytes and Gymnosperms. Distinguishing features of 

Pteridophyta. Economic importance of Pteridophytes. 
 

2. Morphology, anatomy and reproduction of Psilotum, Lycopodium, 

Selaginella, Isoetes, Equisetum, Ophioglossum, Osmunda, Gleichenia, 

Cyathea, Marselia, Adiantum, Salvinia and Azolla. 
 

3. General account of fossil pteridophytes–Psilopsida, Lycopsida, Sphenopsida 

and Pteridopsida. 
 

4. Evolution of stelar types in Pteridophytes. Heterospory and origin of seed 

habit. Evolution of the sporophyte. 
 

SECTION B: Gymnosperms 
 

5. The evolutionary time scale: eras, periods and epochs. General account of 

fossils. Types of fossil formations. 
 

6. Gymnosperms in comparison to ferns and seed plants. Classification 

of Gymnosperms and their distribution in India. Economic importance 

of Gymnosperms. 
 

7. General account of the families of Pteridospermales–Lyginopteridaceae, 

Meduloisaceae, Caytoniaceae; Bennettitales–Cycadeodiaceae; Pentoxylales 

– Pentoxylaceae; Cordaitales–Cordaitaceae.
 

 

8. Structure and reproduction in living Gymnospermsof Cycadopsida, 
Coniferopsida and Gnetopsida.

 
  

 Practical  
   

S. No Exhibit/Experiment    
1. Examination of the external features, anatomy and reproductive structures 

of Psilotum, Lycopodium, Selaginella, Isoetes and Equisetum. 
 

2. Examination of the external features, anatomy and reproductive structures of 

Ophioglosum, Osmunda, Gleichenla, Cyathea, Marselia, Adiantum, Salvinla and 

 



 
 
 

Azolla.  
 

3. Observations of the slides of the following fossil plants–Rhynia, 

Lepidodendron, Lepidocarpon, Miadesmia, and Sphenophyllum. 
 

4. Observations of the slides fossil Pteridophytes: Calamites, 

Calamostachys, Zygopters and Etapteris. 
 

5. Examination of the external features, anatomy and reproductive structures 

of Ginkgo, Pinus, Cupressus and Cryptomeria. 
 

6. Examination of the external features, anatomy and reproductive structures 

of Araucaria, Ephedra and Gnetum. 
 

7. Study of fossil gymnosperms from prepared slides: Lyginopteris, Lagenostoma 

and Medullosa. 
 

8. Study of fossil gymnosperms from prepared slides: Triganocarpus, 

Conostoma, Heterangium, Cordaites. 
 

Reference Books  
 

1. Saxena P and Pathak C. 2012. A Text Book of Pteridophyta., Wisdom Press, 

New Delhi. 
 

2. Sharma OP.2006. Pteridophyta. MacMillan India Ltd., New Delhi. 
  

3. Parihar NS. 1996. Biology and Morphology of Pteridophytes. Central Book 

 Depot,  Allahabad. 
  

4. Smith GM. 1995. Cryptogamic Botany. Vol. II. McGraw Hill Book Company, 

 New York. 
  

5. Sporne KR. 1962. The Morphology of Pteridophytes. Hutchinson University 

 Library, London. 
  

6. Evans AJ. 1936. Morphology of Vascular Plants (Lower groups). McGraw Hill 

 Book Company, New York. 
  

7. Biswas C and Johri BM. 1997. The Gymnosperms. Narosa Publishing House, New 

 Delhi. 
  

8. Bhatnagar SP and Moitra A. 1996. Gymnosperms. New Age International Private 

 Limited, New Delhi. 
  

9. Sharma OP. 1996. Gymnosperms. Pragati Prakashan, Meerut. 
  

11. Stewart WN and Rothwell GW. 1993. Paleobotany and the Evolution of Plants. 

 Cambridge University Press, USA. 
 

12. Singh H. 1978. Embryology of Gymnosperms. Gebrudev Bortraeger, Berlin.  



 
 
 

13. Arnold CA. 1974. An introduction to Paleobotany. McGraw Hill Book Co., 

Inc., New York. 
 

14. Sporne KR. 1967. The Morphology of Gymnosperms. Hutchinson 

University Library, London. 
 

15. Chamberlain CJ. 1935. Gymnosperms structure and evolution. University 

of Chicago Press, USA. 
 



 



 M.Sc. Botany - Semester II 

 B  204 PLANT CELL, TISSUE AND ORGAN CULTURE 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Plant cell and tissue culture: introduction, history, scope. Basic concepts of tissue of 

 
culture: tissue culture cycle, types of cultures. Concept of cellular 

differentiation, totipotency. 
 

2. Culture media: composition and effects of media components, phytohormones 

– effects in tissue culture. Sterilization methods. 
 

3. Pathways of regeneration – biochemical and molecular aspects of tissue culture cycle. 
 

4. Technique and applications of cryopreservation and germplasm storage. 
 

SECTION B 
 

5. Organogenesis and adventitious embryogenesis. Fundamental aspects of 

morphogenesis, somatic embryogenesis. Methods of androgenic and gynogenic 

haploid production-dihaploids and application in agriculture. Embryo rescue. 
 

6. Cell culture: establishment, plating efficiency, induction and selection of mutants. 
 

Free cell cultures: production of secondary metabolites/natural products. 
 

7. Somatic hybridization: protoplast isolation, fusion and culture, hybrid selection and 

regeneration, possibilities, achievements, limitations, merits and demerits . 

Cybrids. Protoplasts in genetic transformation. 
 

8. Applications of plant tissue culture: clonal propagation, artificial seeds and 

its applications, somaclonal variation and its applications. 
 

 Practical 
 

  

 

 

S. No Exhibit/Experiment 
 

  

 

 

1. General out lay of plant tissue culture laboratory. 
 

  

 

 

2. Preparation of media. 
 

  

 

 

3. Callus induction – carrot. 
 

  

 

 

4. Clonal propagation through meristem cultures. 
 

  

 

 

5. Embryo culture – groundnut. 
 

  

 

 

6. Anther culture – Datura/tobacco. 
 

  

 

 

7. Establishment of cell cultures and determination of growth pattern. 
   

8. Determination of plating efficiency of cell cultures.  



 
 

 

9. Protoplast isolation and culture.  
 

10. Protoplast fusion. 
 

11. Observation of different developmental stages of somatic embryo in embryogenic 

callus. 

12. Preparation of artificial seeds. 
 

Reference Books  
 

1. Collin HA and Edwards S. 1998. Plant Cell Culture. Bioscientific 

Publishers, Oxford, UK. 
 

2. Callow JA, Ford-Lloyd BV and Newbury HJ. 1997. Biotechnology and Plant 

 Genetic Resources: Conservation and Use. CAB International, UK. 
  

3. Raghavan V. 1997. Molecular Biology of Flowering plants. Cambridge 

 University press, New York, USA. 
  

4. Bhojwani SS and Razdan MK. 1996. Plant tissue culture: Theory and Practice. 

 (A revised edition). Elsevier Science Publishers, New York, USA. 
  

5. Jain SM, Sopory SK and Velleux RE. 1996. In Vitro Haploid production in 

 Higher Plants. Volumes 1-5. Fundamental aspects and Methods Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

6. Vasil IK and Thorpe TA. 1994. Plant Cell and Tissue Culture. Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

7. Bhojwani SS. 1990. Plant Tissue Culture: Applications and Limitations. 

 Elsevier Science Publishers, New York, USA. 
  

8. Raghavan V. 1986. Embryogenesis in Angiosperms: A Developmental and 

 Experimental Study. Cambridge University Press, New York, USA. 
 

9. Kartha KK. 1985. Cryopreservation of Plant Cells and Organs. CRC 

Press, Boca Raton, Florida, USA. 
 



 



M.Sc. Botany – Semester III 
 

B 301 TAXONOMY OF ANGIOSPERMS AND PLANT RESOURCES 
 

UTILIZATION AND CONSERVATION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Origin and evolution of Angiosperms. Fossil Angiosperms. Taxonomy and 

Systematics. Concepts of species. Taxonomic hierarchy - species, genus, family and 

other categories. Principles used in assessing relationship and delimitation of taxa 

and attribution of rank. Plant identification. Plant nomenclature – Binomial 

nomnclature, ICBN. Plant collection and documentation. 

 
2. Brief analysis of the features and evolutionary tendencies noticed in the following 

groups: Ranales, Rosales, Centrospermae, Tubiflorae, Amentiferae, Helobiales, 

Liliflorae and Glumiflorae. 
 

3. Taxonomic evidences: embryology, cytology and phytochemistry. Taxonomic tools: 

herbaria, floras, botanical gardens, biochemicaland molecular techniques, computers 

and GIS (Geo Information Systems). Cladistics in taxonomy. Numerical taxonomy 

and sero taxonomy. 
 

4. Systems  of  Angiosperm  classification:  Phenetic  versus  Phylogenetic  system. 
 

Relative merits and demerits of major systems of classification: Takhtajan, Cronquist 
 

and Thorne. Basic concepts of Molecular Systematics: Gene sequencing, Restriction 

site analysis, Allozymes etc., Angiosperm Phylogeny Group (APG III) classification 

system, Relevance of Taxonomy to conservation, sustainable utilization of 

bioresources and ecosystem research. 
 

SECTION B  
 

5. World centres of primary diversity of domesticated plants. The Indo-Burmese 

Centre, Plant Introductions and Secondary centers. Plant explorations. Origin of 

agriculture. 
 

6. Origin, evolution, Botany, cultivation and uses of :  



  
 

 

1. Food Crops : Wheat, Rice 

2. Forage Crops : Sorghum, Red gram 

3. Fibre Crops : Cotton, Jute 

4. Oil yielding crops : Groundnut, Coconut 
 

5. Medicinal and aromatic crops :   Catharanthus, Withania, Cymbopogan 
 

7. Green Revolution: benefits and adverse consequences. Ethnobotany:  Introduction, 
 

concept, objectives and scope. Plant biodiversity: Concept, status in India, 

utilization and concerns, conservation of wild biodiversity. 

 
8. Principles of conservation: Strategies for conservation, In-situ conservation: 

protected areas in India- reserves, wetlands, mangroves, Ex-situ conservation: 

principles and practices. Botanical gardens. BSI, ICAR and CSIR. 

 Practical 
  

 Exhibits/ Experiments/ Suggested Laboratory Exercises 
  

 Taxonomy 
  

1. Description of a specimen from representative and locally available families. 
  

2. Description of a species based on various specimens to study intraspecific variation: 

 A collective exercise. 
  

3. Description of various species of a genus: location of key character and preparation 

 of keys at genetic level. 
  

4. Location of key characters and use of keys at family level. 
  

5. Field trips within and around the campus; compilation of field notes and preparation 

 of herbarium sheets of such plants, wild or cultivated, as are abundant. 
  

6. Training in using floras and herbaria for identification of specimens described in the 

 class. 
  

7. Demonstration of the utility of secondary metabolites in the taxonomy of some 

 appropriate genera.  
 

8. Comparison of different species of a genus and different genera of a family 

to calculate similarity coefficients and preparations of denodrograms. 
 



  
 

 

Plant Resources Utilization and Conservation  
 

1. Laboratory work:   

 1. Food crops : Wheat, Rice 

 2. Forage/fodder crops : Sorghum, Red gram 

 3. Fiber crops : Cotton, Jute 

 4. Oil yielding : Groundnut, Coconut 

 5. Medicinal and Aromatic plants : Catharanthus, Withania, Cymbopogan 
 

2. Scientific visits: 
 

The students should be taken to one of the following: 
 

A protected areas or Biosphere reserve or national park or 

sanctuary. A wetland. 

A mangrove. 
 

NBPGR (National Bureau of Plant Genetic Resources – New 

Delhi). BSI. 

CSIR 

Laboratory. FRI. 

Tropical Botanical Gardens.   
Reference Books 

 

Taxonomy of Angiosperms  
 

1. Mondal AK. 2011. Advanced Plant Taxonomy. New Central Book Agency 

Pvt. Ltd., Kolkata. 
 

2. Simpson MG. 2006. Plant Systematics. Elsevier Academic Press, 

California, USA. 
 

3. Nordenstam BEI, Lazily G and Kassas M. 2000. Plant systematic for 2
nd

 

Century. Portland Press Ltd., London. 
 

4. Takhtajan AL. 1997. Diversity and classification of Flowering Plants. 

Columbia University Press, New York. 

5. Zomlefer WB. 1994. A Guide to flowering plant families. University 

of California Press, USA. 

6. Woodland DW. 1991. Contemporary Plant Systematics. Prentice 

Hall, New Jersey. 
 

7. Stace CA. 1989. Plant Taxonomy and Biosystematics .2
nd

Edition. 

Edward Arnold Ltd., London. 
 



 
 
 

8. Jones SB Jr. and Luchsinger AE. 1986. Plant Systematics. 2
nd

Edition. 

McGraw Hill Book Co., New York. 
 

9. Radford AE. 1986. Fundamentals of Plant Systamatics. Harper and 

Row Publications, USA. 
 

10. Heywood VH and Moore DM. 1984. Current concepts in Plant 

Taxonomy. Academic Press, London. 
 

11. Davis PH and Heywoos VH. 1973. Principles of Angiosperms Taxonomy. 

Robert E Kreiger Pub. Co., New York. 

12. Harrison HJ. 1971. New concepts in Flowering Plant Taxonomy. 

Hieman Educational Books Ltd., London. 

13. Jones AD and Wilbins AD. 1971. Variations and Adaptations in Plant 

species. Hiemen and Co., Educational Books Ltd., London. 
 

14. Grant V. 1971. Plant Biosystematics. Academic press, London. 
 

15. Solbrig OT. 1970. Principles and Methods of Plant Biosystamatics. 

Macmillan, London. 
 

16. Heslop-Harrison J. 1967. Plant Taxonomy. English language Books Soc. 

and Edward Arnold Pub. Ltd., U.K. 

Plant Resource Utilization And Conservation 
 

17. Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of 

Crop Plants. Asiatech Publishers, Inc., New Delhi. 
 

18. Conway G. 1999. The Doubly Green Revolution: Food for All in the 

21st Century. Comstock Publishing Associates, New York. 

19. Pinstrup – Anderson P. et al. 1999. World Food Prospects: Critical Issues for 

the Early 21st Century. International Food Policy Research Institute, 

Washington DC, USA. 

20. Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac 

Millan India Ltd., Delhi. 
 

21. Plant Wealth of India 1997. Special Issue of Proceedings Indian National 

Science Academy B-63. 

22. Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by 

O.P. Sharms). Tata McGraw Hill Co., Ltd., New Delhi. 

23. Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of 

Plant Diversity. Cambridge University Press, Cambridge, UK. 
 



 
 
 

24. Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and 

Management. IPGRI (Publication) South Asia Office, C/o. NBPGR Pusa 

Campus, New Delhi. 
 

25. Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac 

Millan Publication Ltd., London. 
 

26. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. 

Central Institute of Medicinal and Aromatic Plants. CSIR, Lucknow. 

27. Council of Scientific & Industrial Research 1986. The useful plants of 

India. Publications and Information Directorate. CSIR, New Delhi. 

28. Baker HG. 1978. Plants and Civilization. 3
rd

 Edition. C.A. Wadsworth, Belmont. 
 

29. Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman 

and Co., San Francisco, USA. 

30. Schery RW. 1972. Plants for Man. 2
nd

Edition. Englewood Cliffs, New Jersey. 
 

31. Raw materials I - XII Revised Vol. I-III (1985-1992) supplement (2000).  
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B302 PLANT REPRODUCTION 

Theory: 

 

Male Gametophyte: Structure of anthers; microsporagenesis; role of tapetum; pollen 

development, sperm dimorphism; pollen embryo saes and compound pollen grains. 

 

Female  Gametophyte: Ovule development; megasporogenesis, organisation of the 

embryo sac; ultra structure of the embryo sac cells. 

 

Pollination, Pollen-pistil interaction: Structure of the pistil; pollen-stigma interactions; 

Sporophytic and Gametophytic self-incompatability, different methods to overcome self- 

incompatability. 

 

Fertilization: Pollen germination; pollen tube growth and guidance; Entry of pollen tube 

into the embryo sac; pollen tube discharge, syngamy and triple fusion; polyspermy and 

hetero fertilization. 

 

Post-fertilisation  events: Endosperm development; Types of Endosperm; Functions; 

Endosperm and embryo relationships. 

 

Embryo development: Johanson and Soueges systems; Types. 

Polyembryony; apomixis; parthenocarpy - outlines only. 

Seed Dormancy: Seed dormancy; overcoming seed dormancy. 

 

Outlines of Experimental Embryology – Anther culture, ovary culture, ovule culture; 

embryo culture; Invitro fertilisation. 

 

Applications of Angiosperm Embryology (Agricultural, Horticultural and Taxonomic 

Considerations). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Suggested Laboratory Exercises: 

 

Study of microsporogenesis and gametogenesis in sections of anthers. 

Tests for pollen viability using stains and invitro germination. 

Embryo sac development through examination of permanent, stained serial sections. 

Study of nuclear and cellular endosperm through dissections and staining. 

Isolation of different stages of embryo development from suitable seeds. 



Suggested readings: 

 

1. Bhojwani, S.S and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th 

revised and enlarged edition) Vikas Publishing House, New Delhi; 

2. Leins, P., Tucker, S.C. and Endress. P.K. 1988. Aspects of Floral Development. J. 

Cramer, Germany; 

3. Procter, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, 

London; 

4. Pulliah, T., Lakshminarayana, K. and Hanumantha Rao, B., 2008. Plant 

Reproduction, Scientific Publishers, Jodhpur, India; 

5. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge 

University Press, Cambridge; 

6. Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer – 

Verlag, New York; 

7. Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic 

Press, London; 

8. Shivanna, K.R. and Swahney, V.K. (Eds.) 1997. Pollen Biotechnology for Crop 

Production and Improvement. Cambridge University Press, Cambridge; 

9. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology, A Laboratory 

Manual. Springer-Verlag, Berlin; 

10. Shivanna, K.R. and Johri, B.M.1985. The Angiosperm Pollen Structure and 

Function, Wiley Eastern Ltd., New Delhi; 

11. The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. 

The American Society of Plant Physiologists, Rockville, Maryland, USA.
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B 303  PLANT ECOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. The environment: physical environment, biotic environment and abiotic environment. 
 

Ecology and human welfare. Climate, soil and vegetation patterns of the world: life zones, 

major biomes, vegetation and soil types of the world. 
 

2. Habitat and niche: concept of habitat and niche, niche width and overlap, fundamental and 

realized niche, resource partitioning, character displacement. 
 

3. Population Ecology: characteristics of a population, population growth curves, population 

regulation, life history strategies (r and k selection), concept of meta population, demes and 

dispersal, interdemic extinctions, age structured population. 
 

4. Species interactions: types of interactions, interspecific competition, herbivory, carnivory. 
 

Ecological succession: types, mechanisms, changes involved in succession, concept of 

climax. Hydrosere and Xerosere 
 

SECTION B  
 

5. Community ecology: nature of communities, community structure and attributes, levels of 

species diversity and its measurement, edges and ecotones, community classification. 
 

6. Ecosystem: structure and function. Energy dynamics. Mineral cycling (carbon, nitrogen and 
 

phosphorus). Primary production and decomposition. Structure and function of some Indian 
 

ecosystems– Terrestrial (forest, grassland) and aquatic (fresh water, marine, estuarine). 

 

 

7. Biogeography: Major terrestrial biomes. Theories of island 

biogeography. Biogeographical zones of India. 

 
8. Applied ecology: Environmental pollution – air, water and soil, kinds, sources, quality 

parameters. Effects on plant ecosystmems. Climate change – green house gases, ozone layer and 

ozone hole, consequences of climate change. Methods for mitigation of climate change: physical, 

chemical and biological. Biodiversity status, monitoring and documentation, major drivers of 

biodiversity change, biodiversity management approaches. Conservation biology: principles of 

conservation, major approaches to management. Indian case studies on 
 



 
 

 

conservation, management strategy (Biosphere reserves, Project tiger).   

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. To study the stratification of plants in botanical gardens. 
 

2. To prepare life forms of botanical gardens of college campus. Compare the 
biological spectrum of college campus with normal biological spectrum.  

3. To estimate the frequency of plants in the college campus. 
 

4. To estimate the relative frequency of plants in the college campus. 
 

5. To estimate the density of a plant species in the college campus. 
 

6. To estimate the relative density of a plant species in college campus. 
 

7. To determine the minimal size and number of quadrats required for 
reliable estimate of biomass in grass land. 

8. To determine the basal area of a plant species in the campus. 
 

9. To determine the important value index (IVI) of plant species in the campus. 
 

10. To estimate IVI of the plant species in a woodland using point center 
quarter methods. 

 

11. To determine plant diversity indices (Shamon - Wiener) continuum of 

dominance, species richness, equitability and biodiversity of species in 

the campus. 
 

12. To estimate rate of carbon dioxide evolution from different soils using soda 
lime or alkali absorption method. 

 

13. To study environmental impact of a given developmental activity using 
check list as a EIA method.  

14. Enumeraration in pond ecosystems. 
 

15. To study the composition of woodland ecosystem. 
 

16. Demonstration of chemical energy stored in leaves which was the 
transformed from 

 
radiation energy.  

17. Estimation of biomass of cropland plots.  



 
 

18. Estimation of chlorophyll. 
 

19. Determination of leaf area index methods with plain graph sheets. 
 

20. To determine the water holding capacity of soil collected from different locations  
 

Reference Books   
American Public Health Association American Water Works Association. 2013. 

 

1. Standard Methods for the Examination of Water and Waste Water. 
General Books LLC, USA. 

 

2. Sharma PD. 2007. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

3. Sharma PD. 2001. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

4. Smith RL. 1996. Ecology and field Biology. Harper Collins, New York. 
 

  
 

5. Sokal RR and Rohit FJ. 1995. Biometry. W.H. Freeman and Co., New York. 
 

  
 

6. Batra NK. 1992. Treatise on Plant Ecology. Pradeep Publications, Delhi. 
 

  
 

7. CJ. 1989. Ecological Methodology. Harper and Row, New York, USA. 
 

  
 

8. Ludwig JA and Reynolds JF. 1988. Statistical Ecology. Wiley, New York. 
 

  
 

9. Magurran AE. 1988. Ecological Diversity and its measurement. Croom Helm, UK. 
 

  
 

10. 

Moore PD and Chapman SB. 1986. Methods in Plant Ecology. Blackwell 
 

Scientific, Oxford, UK. 
 

  
 

11. 

Pielow EC. 1984. The interpretation of Ecological Data. John and Wiley Sons, 
 

USA. 
 

  
 

12. 

Muller – Dombois D and Ellenberg H. 1974. Aims and Methods of Vegetation 
 

Ecology. Blackburn Press, New Jersey. 
 

  
 

13. 

Odum PE. 1971. Fundamentals of Ecology. 3
rd

Edition. W. B. Sounders, 
 

Philadelphia. 
 

  
 

14. Dansemmire RF. 1968. Plant Communities. Horpes and Row, New York. 
 

  
 

15. Misra R. 1968. Ecology Work Book. Oxford and IBH Publishing Co., New Delhi. 
 

  
 

 Ambasht RS and Ambasht NK. AText Book Plant Ecology. CBS Publishers and 
 

16. distributors, New Delhi.
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B 304 PLANT PHSYSIOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Plant water relations: free energy and chemical potential, osmotic potential, water potential 

and its determination, active and passive absorption of water, stomatal physiology and 

mechanisms of stomatal opening and closing, Soil-plant-atmosphere-continuum concept 

(SPAC), mechanism of water transport. 
 

2. Mineral nutrition: passive and active uptake of ions, translocation of minerals in plants, 
 

essential elements: their functions and symptoms of mineral deficiency, importance of foliar 

nutrition and use of chelates in agriculture, root microbe interactions in facilitating nutrient 

uptake, mechanism of assimilate translocation. 
 

3. The flowering process: phytochrome: structure, photochemical and biochemical properties, 

role in photomorphogenesis. Photoperiodism and its significance, mechanisms of floral 

induction. Vernalization. Morphological, biochemical and metabolic changes accompanying 

seed germination. 
 

4. Plant growth regulators and elicitors: biosynthesis, physiological effects and mechanism of 

action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, 

polyamines, jasmonic acid and salicylic acid. Role of plant growth regulatiors in agri-

horticulture. Hormone receptors. 
 

SECTION B  
 

5. Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten Equation and its 

significance, Mechanism of enzyme action. 
 

6. Photochemistry and Photosynthesis: General concepts and historical back ground, evolution of 

photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photo-oxidation of water, mechanisms of electron and proton transport, 
 

structure, synthesis and function of ATP, carbon assimilation-the Calvin’s cycle, 

photorespiration and its significance, the C4 cycle and CAM pathway, biosynthesis of starch 

and sucrose, physiological and ecological considerations. 
 

7. Respiration and Lipid metabolism : Plant respiration, glycolysis, the TCA cycle, electron  



 
 

 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism. Nitrogen fixation and nitrogen 

metabolism: Biological nitrogen fixation, nodule formation and nod factors, biosynthesis of 

amino acids and proteins, mechanism of nitrate uptake and reduction. 
  

8. Stress Physiology: Plant responses to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, metal toxicity, 

heat stress and oxidative stress. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. Determination of osmotic potential.  

2. Determination of water potential. 
 

3. Demonstration of osmosis. 
 

4. Determination of root pressure. 
 

5. Effects of high and low temperatures upon the permeability of the cytoplasmic membranes. 
 

6. Determination of suction force due to transpiration. 
 

7. Stomatal frequency and stomatal index of leaves. 
 

8. Rate of transpiration in leaves by cobalt chloride paper method. 
 

9. Determination of amylase activity 
 

10. Extraction and separation of chloroplast pigments by paper chromatographic method 

Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric  
11. method

  

12. Determination of Hill reaction 
 

13. Determination of rate of Aerobic respiration by continuous current method 
 

14. Determination of rate of Anaerobic respiration by continuous current method 
 

15. Determination of catalase activity 
 

16. Demonstration of Polyphenol oxidase 
 

17. Determination of reducing sugars  



 
 

18. Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
 

19. Extraction and estimation of seed proteins depending upon the solubility 
 

20. SDS – PAGE for soluble proteins extracted from the given plant materials 
 

21. Separation of isozymes esterase, peroxidase by native polyacrylamide gel electrophoresis 
 

22. Effect of Light quality on the rate of Photosynthesis 
 

23. Effect of CO2 concentartion on the rate of Photosynthesis 
 

24. Estimation of Starch by gravimetric method 
 

25. Demonstration of Starch hydrolysis 
 

26. Separation of Chloroplast pigments by chemical method 
 

Separation of amino acids and carbohydrates through two dimensional chromatographic 
27. method

 
  

Reference books 

 

1. Sinha SK 2014.A text book of Plant Physiology. Centrum Press, New Delhi.  
 

2. Seema Yadav 2014. Plant Physiology. SBW publishers, New Delhi. 
  

3. Heribert H and Kazuo S (eds) 2010. Plant responses to abiotic stress. Series 

 Topics in Current Genetics, Vol 4. Springer, Berlin. 
  

4. Philip Stewart and Schine Gobig 2011. Plant Physiology. CRC Press. 
  

5. Moore TC. 2011. Biochemistry and Physiology of Plant Hormones. Springer, 

 New York. 
  

6. Hooykaas PJJ, Hall MA and Libbenga KR (ed) 1999. Biochemistry and Molecular 

 Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands. 
  

7. Taiz L and Zeiger E. 1998. Plant Physiology. 2
nd

Edition. Sinauer Associates 

 including Publishers, Massachusetts, USA. 
  

8. Wisthoff P. 1998. Molecular Plant Development from Gene to Plant. Oxford 

 University Press, Oxford, UK. 
  

9. Thomas and Vince – Prue D. 1997. PhotoPeriodism in Plants. 2
nd

Edition. 

 Academic Press, Sandeigo, USA. 
  

10. Hopkins WG. 1995. Introduction to Plant Physiology. John Wiley & Sons 

 Including New York, USA. 
 

11. Mohr H and Schopfer P. 1995. Plant Physiology. Springer-Verlag, New York.  



 
 
 

12. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

Edition. 

Wordsworth Publishing Company, California, USA. 
 

13. Noggle GR and Fritz GJ. 1991. Introductory plant physiology. 2
nd

Edition. 

Prentice hall of India Limited, New Delhi. 

14. Davies PJ (ed) 1987. Plant hormones and their role in Plant Growth 

and Development. Mertinus Nijh off Publishers, Netherlands. 
 

15. Witham FH and Devlin RM. 1986. Plant Physiology. CBS Publishers 

and Distributors, Bangalore. 

16. Wilkins MD. 1987. Advanced Plant Physiology. English Language Book 

Society, Longman Scientific and Technical, Harlow, UK. 

17. Bewley JD and Black M. 1982. Physiology and Biochemistry of seed in relation 

to germination and dormancy. Volume 1 and 2. Springer – Verlag, Berlin. 
 

18. Khan AA. 1982. The Physiology and Biochemistry of Seed Development, 

Dormancy and Germination. Elsevier, Amsterdam, Netherlands. 

19. Ting IP. 1982. Plant Physiology. Addison-Wesley, Reading, MA. 
 

20. Murthy HNK. 1981. Plant growth substances including applications in 

Agriculture. Tata McGraw Hill Publishing Company Ltd., New Delhi. 
 

21. Kramer PM and Kozlowski TT. 1980. Physiology of Woody Plants. 

Academic Press, New York. 
 

22. Hewit EJ and Smith TA. 1975. Plant Mineral Nutrition. English University Press, 
 

23. Meyer AM and Poljakoff-Mayber A. 1975. The germination of Seeds. 

Pergamon Press, Canada. 

24. Hess D. 1974. Plant Physiology. Narosa Publishing House, New Delhi. 
 

25. Audus LJ. 1972. Plant Growth Substances. Volume 1. Chemistry and 

Physiology. Leonard Hill, UK. 

26. Slayter RO. 1967. Plant Water Relationships. Academic Press, London 
 

27. Hillman WS. 1963. Physiology of Flowering. Holt, Reinhart and Winston, 

New York. 
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B 401 GENETIC ENGINEERING OF PLANTS AND MICROBES  

Theory  

S.No Unit 

 SECTION A 
 

1. Basics of rDNA technology: restriction enzymes–types, nomenclature, mechanism of 

action. Methodology of rDNA molecule synthesis–joining overlapping ends, blunt end 

joining, polylinkers. Vectors–features. Cloning vectors– plasmids, viral DNA, 

cosmids, bacterial and yeast artificial chromosomes(BACs and YACs). Expression 

vectors. 
 

2. Bacterial transformation. In-vitro packaging. Recognition of transformants–antibiotic 

resistance, Lac Z gene based selection. Genomic library, cDNA library. 
 

3. Methods of gene transfer in plants: electroporation, gene gun, Agrobacterium 

mediated– binary and co integrative vector based. Chloroplast transformation. 

4. Classical examples of successful cases of transgenic plants– fungal, bacterial, viral 

and insect tolerance (BT and proteinase inhibitors), herbicide tolerance, abiotic stress 

tolerance, male sterility– Barnase-Barstar. Quality improvement –golden rice, late 

ripening tomatoes (Flavr Savr). 
 

SECTION B 
 

5. Techniques in genetic engineering I: Blotting techniques– Southern, Northern and 

Western blotting, radioactive and non-radioactive labeling, detection of 

hybridization. In-situ hybridization– technique, radioactive and non-radioactive 

probes, enzyme and fluorescence detection methods (FISH), applications of the 

technique. PCR– technique, types, applications. DNA sequencing– basic principle of 

Sanger’s method, automated DNA sequencing, high throughput DNA sequencing. 
 

6. Techniques in genetic engineering II: DNA fingerprinting–hybridization based 

(RFLP), PCR based (RAPD, AFLP). Restriction mapping. Microarray technique 

and its applications. 
 

Sequencing genomes–whole genome sequencing, shot gun sequencing. Next 

generation sequencing– 454 sequencing. 
 

7. Plant growth promoting bacteria – nitrogen fixers, siderophores, phytoharmone 

production. Genetic improvement of industrially important microbes for production 

of useful products – biopesticides, biofertilizers, antibiotics. Intellectual Property 
 

Rights, farmer’s rights. Patents. Ethical and environmental issues in genetic engineering.   



 
 

 

8. Bioinformatics: Scope. Data bases– types, Genbank, PIR, PDB. An account of 
 

NCBI. Web based tools for sequence searches –BLAST.  Genome projects, genome   
annotation, gene annotation, features of the genome of Arabidopsis, rice. Genomics– 

structural genomics, comparative genomics, functional genomics. Molecular 

phylogeny and phylogenetic trees.Metagenomics. 

 Practicals 
 

S. No Exhibit/Experiment  
 

1. Isolation of plasmid DNA  
 

  

 

 

2. Bacterial transformation and identification of transformation 
 

  

 

 

3. Plant DNA isolation 
 

  

 

 

4. Restriction enzyme digestion and gel electrophoresis 
 

  

 

 

5. Assignments on the syllabus 
   

6. Pictorial demonstration of the various techniques 
 

Reference Books   
1. Glick BR, Pasternak JJ and Patten CL. 2010. Molecular Biotechnology 

Principles and Applications of rDNA. ASM Press, USA. 
 

2. Attwood TK, Smith DJP and Phukan S. 2009. Introduction to Bioinformatics. 

Pearson Education Ltd., UK. 
 

3. Sateesh MK. 2008. Bioethics and Biosafety. I K International Pvt. Ltd., Bangalore. 
 

4. Channarayappa. 2007. Molecular Biotechnology Principles and practices. Taylor 

and Francis, UK. 
 

5. Watson JD. 2007. Recombinant DNA: Genes and Genomes: A short course. W. 
 

H. Freeman, USA. 
 

6. Primrose SB and Twyman RM. 2006. Principles of Genome Analysis and 

Genomics. Blackwell publishers, USA. 
 

7. Lewin B. 2004. Genes VIIII. Pearson Prentice Hall, New Jersey. 
 

8. Chawla HS. 2002. Introduction to Plant Biotechnology. Oxford and 
 

I B H Publlishers, USA.  
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 B 402 EVOLUTION AND PLANT BREEDING 

 Theory 

S. No Unit 
  

 SECTION A   
1. Origin of life and unicellular evolution: Origin of basic biological molecules, abiotic 

synthesis of monomers and polymers , concept of Oparin and Haldane, experiment 

of Miller (1953). The first cell – evolution of prokaryote, RNA world. Origin of 

eukaryotic cells– Endosymbiont theory, evolution of unicellular eukaryotes, 

anaerobic and aerobic metabolism. 
 

2. Theories of organic evolution: Lamarckism, Darwinism–concepts of variation, 

adaptation, struggle, fitness and natural selection, Synthetic theory, phyletic 

gradualism, punctuated equilibrium, concepts of neutral evolution. 
 

3. Molecular evolution: molecular divergence and molecular clocks–protein and 

nucleotide sequence analysis, gene duplication and divergence. Hardy-Weinberg 

equilibrium and its applications. 
 

4. Plant breeding: history, objectives, activities, important achievements and undesirable 
 

consequences. Organizations for crop improvement in India: ICAR, Agricultural 

universities, Central institutes for crop improvement, All India coordinated 

programmes. Plant Introduction, domestication and acclimatization. 
 

SECTION B 
 

5. Methods of breeding self pollinated crops: Mass selection, Pureline selection, 

Pedigree method, Bulk method, Backcross method, Multiline varieties. 
 

6. Methods of breeding cross pollinated plants: Bulk Selection, Recurrent selection, 

Synthetic varieties, Hydbridization. Inbreeding depression and Heterosis – genetic 

and molecular basis. 
 

7. Breeding of vegetatively propagated crops. Role of apomixis in plant breeding. 

Mutation breeding.  
8. Biostatistical methods: basic concept of parametric and non-parametric methods. 

Graphical representation. Measures of central tendency and dispersion. 

Probability distributions–Binomial, Poisson and Normal distributions. Concepts 

of confidence intervals, types of error, levels of significance. Regression and 

correlation; t-test. ANOVA. Basic introduction to multivariate statistics. 
 



 
 
 

Practical   
1. Problems based on Hardy Weinberg law  
2. Line diagrams showing the plan of different methods of breeding self pollinated 

crops- Mass selection, Pureline selection, Pedigree method, 
 

3. Line diagrams showing the plan of different methods of breeding cross 

pollinated crops- Bulk Selection, Recurrent selection. 
 

4. Methods of hybridization in rice, sorghum, bajra, cotton in standing crop in the field. 
 

5. Assignments with problems for computing measures of central tendency and 

dispersion- mean, median and mode, standard deviation and standard error. 
 

6. Assignment with problems for computing correlation and regression coefficients. 
 

7. Assignment with problems for implementing t test. 
 

8. Assignment with problems for computing ANOVA. 
 

References   
1. Singh BD. 2012. Plant Breeding: Principles and Methods. Kalyani Publishers, 

Delhi. 
 

2. Stickberger MW. 1985. Genetics. McMillan, New York. 
 

3. Frey KJ. 1981. Plant Breeding II. Iowa State University Press, Oxford. 
 

4. Jones DA and Wilkins DA. 1971. Variation and adaptation in plant species. 

Heinemann Educational Books Ltd., London. 
 

5. Stebbins GL.1971. Chromosomal evolution in Higher Plants. Edward Arnold 

Publishers Ltd., London. 
 

6. Poehlman JM and Borthakur D. 1969. Breeding Asian field crops: With Special 

Reference to Crops of India. Oxford and IBH Pub. Co., Delhi. 
 

7. Briggs FN and Knowles PF. 1967.Introduction to Plant Breeding. Reinhold Pub. 

Corp., New York. 
 

8. Brewbaker JL. 1964. Agricultural Genetics. Prentice-Hall, New Jersey, USA. 
 

9. Allard RW. 1961. Principles of Plant Breeding. 2
nd

Edition. John Wiley and Sons 

Inc., New York. 
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B 403 PLANT PATHOLOGY 
 

Theory  
 

S. No Unit 
  

 
SECTION A 

 

1. Importance of plant diseases, classification of plant diseases, causes of plant 

diseases, symptoms of plant diseases, post harvest diseases. Dispersal of 

plant pathogens- active and passive. 
 

2. Infection phenomena – pre penetration, penetration and post penetration. Factors 

affecting infection. Effect of environment on plant disease development – 

temperature, humidity and light. 
 

3. Molecular basics of host pathogen interactions (fungi, bacteria & viruses) and 

genetic engineering for disease resistance. Defense mechanisms in plants: pre–and 

post–infectional defense mechanisms, phytoalexins. 
 

4. Role of enzymes in plant diseases – pectic, macerating, cellulolytic, lignolytic, 

proteolytic, lypolytic enzymes and hemicellulases, inactivation of enzymes. 
 

SECTION B  
 

5. Role of toxins in plant diseases – Phytotoxins, vivo toxins, host specific patho 

toxins & non specific patho toxins. 

 
6. Control of plant diseases: Cultural practices: field & crop sanitation, crop rotation; 

 
Chemical control: systematic & non systematic fungicides; Biological control. 

microbial pesticides. 
 

Plant diseases management through host resistance: vertical, horizontal, 

monogenic, polygenic, specific & general resistance. Development of resistant 

varieties. 
 

7. Symptoms, etiology, epidermology & control measures with reference to the 

following: 
 

Fungal diseases – Club root of crucifers, Damping off of seedlings.  Leaf spot of  



 
 

 

turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of cotton, 

Tikka disease of ground nut. 
  

8. Bacterial diseases – Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

Blight of rice, Brown rot of potatoes. Viral and phytoplasma diseases – 

Grassy shoot diseases of sugarcane, Little leaf of brinjal, Rice tungro. 

 Practical 
  

. S. No Exhibits/ Experiments 
  

1. Study of symptoms, microscopic examination of diseased parts and identification 

 of the pathogens involved in different plant diseases 

 Fungal diseases–Club root of crucifers, Damping off of seedlings.  Leaf spot of 

 turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

 Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of 

 cotton, Tikka disease of ground nut. 

 Bacterial diseases–Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

 Blight of rice, Brown rot of potatoes. 

 Viral and phytoplasma diseases – Grassy shoot disease of sugarcane, Little leaf of  

 brinjal, rice tungro. 
  

2. Isolation of fungal pathogens from leaves. 
  

3. Isolation of fungal pathogens from soil. 
  

4. Extraction of pectolytic enzymes from a pathogen. 
  

5. Extraction of cellulase enzyme from a pathogen. 
  

6. Isolation of plant pathogen– bacteria.  
 

7. Isolation (purification) of plant viruses. 
 

Reference Books 
 

1. Ravichandra NG. 2013. Fundamentals of Plant Pathology. PHI Learning 

Pvt. Ltd., Delhi. 
 

2. Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular 

Biology. Humana Press, New Jersey. 
 



  
 

 

3. Mehrotra RS.2006. Plant pathology. Tata McGraw Hill Publishing Co. Ltd., 

New Delhi. 
 

4. Sharma PD. 2004. Plant pathology. Rastogi Publications, New Delhi. 
  

 Bilgrami S and Dubey HC. 1998. A text book of modern Plant pathology. 

 Sangam Books Ltd., Mumbai. 
  

5. Stacey G and Keen TN. (ed). 1996. Plant Microbe Interactions. Vols. I-III. 

 Chapman and Hall, New York; Vol. IV. APS Press, St. Paul, Minnesota. 
  

6. Singh RS. 1990. Plant diseases. Oxford and IBH Publishing Co., New Delhi. 
  

7. Butler EJ. 1973. Fungi and diseases in plants. Periodical Expert Book Agency, 

 Delhi. 
  

8. Roberts D and Boothroyd CW. 1973. Fundamentals of Plant pathology. W. H. 

 Freeman and Co., Ltd., New York. 
  

9. Rangaswamy G. 1972. Disease of crop plants in India. Prentice Hall of India, 

 New Delhi. 
  

10. Strobell GA and Mathre DE. 1970. Outline of Plant pathology. D. Van 

 Nostrand-Reinhold Co., New York. 
  

11. Matthews REF. 1970. Plant virology. Academic Press, New York. 
  

12. Agrios GN. 1969. Plant Pathology. Academic Press, New York. 
  

13. Walker JC. 1969. Plant pathology. McGraw Hill Book Co., New York. 
  

14. Wheeler BEJ.1969. An introduction of Plant diseases. John Wiley and Sons 

 Ltd., New York. 
  

15. Smith KM. 1968. Plant viruses. Methuen, London. 
  

16. Mundkar BB.1967. Fungi and Plant diseases. McMillan and Co. Ltd., Calcutta. 
  

17. Wood RKS.1967. Physiological Plant Pathology. Blackwell Scientific 

 Publications, Oxford. 
  

18. Kelman A. 1967. Source Book of Laboratory Exercise in Plant Pathology. W. 

 H. Freeman, New York. 
 

19. Rangaswamy G. 1962. Bacterial Plant Diseases in India. Asia Publishing House,  



 
 

 

Bombay.  
 

20. Horsfall JC and Diamond AE.1960. Plant Pathology – An Advanced Treatise 

– 3 volumes. Academic Press, New York. 
 

21. Goodman et al.1957. Biochemistry and Physiology of Infections and 

Plant Diseases. Princeton, Van Nostrand, Belgium. 
 

22. Plank JEV.1953. Plant Diseases – Epidemics and Control. Academic 

Press, New York. 
 



 



 

 M.Sc. Botany - Semester IV 

 B 404  CROP PHYSIOLOGY AND BIOTECHNOLGY 

 Theory 

S. No Unit 

 SECTION A   
1. Crop Physiology: Molecular biology of light reactions. Photosynthetic pathways. 

 
2. Mechanism of Photorespiration. Biotechnological strategies to improve 

photosynthesis, yield components. Source – sink relationships. 
 

3. Stress Physiology: Physiology and molecular biology of stress tolerance in 

response to water, salt and heavy metal stress. 
 

4. Methods in biotechnology: Tissue culture techniques in crop improvement, 

Protoplasts and cell fusion. 
 

SECTION B 
 

5. Recombinant DNA technology: basic principles of recombinant DNA technique. 

Techniques of transferring genes into plants. 
 

6. Potentials of Biotechnology: Molecular mechanism to confer herbicide resistance 

in crop plants. Genetic engineering to improve plant disease resistance. 
 

7. Genetic manipulation of crops for insect resistance, Genetic engineering of 

seed proteins and oils. 
 

8. Bioinformatics: Fundamentals of Genomics and Proteomics. PCR and its application in 

crop improvement, Principles of microarray technology and its applications. 
 

 Practical 

S. No Exhibit/Experiment   
1. Exercise-1: Chlorophyll absorption spectrum and quantitative determinations, 

 
assay  of Hill reaction in isolated chloroplast. Crop growth analysis. 

 

2. Exercise-2: Determination of CO2 compensation points in some crop plants, 

Estimation of carbohydrate, protein and nucleic acid contents in plants. 
 

3. Exercise-3: Determination of the activities of some enzymes associated with 

Carbohydrates and protein metabolism. 
 

4. Exercise-4: Effect of nitrogen and potassium on the growth and yield of crop 

plants. 
 

5. Exercise-5: Leaf anatomy in relation to diversity in photosynthetic pathways. 
 

6. Exercise-6: Effect of water and salt stress on the accumulation of proteins. 
 

7. Exercise-7: Estimation of nitrogen, phosphorus and potassium.  



 
 

 

8. Exercise-8: Experiments to study the effect of water and salt stress on seed 

germination and seedling development. 
 

9. Exercise-9: Experiments to study the weed control using some common herbicides.  
 

10. Exercise-10: Polyacrylamide gel electrophoresis of proteins. 
 

11. Exercise-11: Isolation of DNA. 
 

12. Exercise-12: Polymerase chain reaction. 
 

13. Exercise-13: Isolation of explants, establishment and maintenance of callus; 

Sub-culture of callus. Study of Somaclonal variation. 
 

14. Exercise-14: Isolation and culture of single cells. 
 

15. Exercise-15: Experiments on herbicide resistance and disease resistance in plants. 
 

Reference Books  
 

1. Lebowitz RJ. 1995. Plant Biotechnology, a laboratory manual. Wm. C. Brown 

Publishers, Qubuque. 
 

2. Murray Meo – young. 1995. Comprehensive Biotechnology. Vol . 1. Pergamon 

 Press Oxford. 
  

3. Marshall G and Walters O (ed) 1994. Molecular Biology in Crop Protection. 

 Champman and Hall. 
  

4. Old RW and Primrose SB. 1994. Principles of gene manipulation. Blackwell 

 Science. 
  

5. Salunkhe DK, Bhatt NR and Desai BB. 1990. Post Harvest Biotechnology of 

 Flowers and Ornamental Plants. N. Bayoprokash, Calcutta 
  

6. Davies KE. (ed) 1988. Genome Analysis. IRI Press, Oxford. 
  

7. Pierik RIM. 1987. Invitro Culture of Higher Plants. Martinus Nihoff Publishers 

 Dordrecht. 
  

8. Primrose SB. 1987. Molecular Biotechnology. Blackwell Scientific Publications, 
  

9. Day PR. 1986. Biotechnology and Crop Improvement and Protection. BCPC 

 Publications. 
  

10. Mantell SH and Smith N (ed) 1983. Plant Biotechnology. Cambridge University 

 Press, Cambridge. 
  

11. Noggle GR and Fritz GJ. 1977. Introductory plant physiology. 
  

12. Reinert J and Bajaj YPS. 1977. Plant Cell, Tissue and Organ Culture. Springer – 

 verlag, Berlin. 
 

13. Lange OI, Kappen L and Schule DD. 1976. Water and Plant Life.  



 

 

14. Burris RH and Black CC (ed) 1975. CO2 Metabolism and Productivity of Plants.  
 

15. Evans IT. 1975. Crop Physiology. 
  

16. Major AM and Mayber P. 1975. The germination of seeds. 2
nd

 Edition. 

17. Mayber PA and Gele J. (ed) 1975. Plants in Saline Environments. 
  

18. Ashston and Crafts A. 1973. Mode of Action of Herbicides. 
  

19. Epstein E. 1972. Mineral Nutrition of Plants: Principles and Perspectives. 
  

20. Fogg GK. 1972. Photosynthesis. 
  

21. Hillman WS. 1972. The Physiology of Flowering 
  

22. Kozlowski TT. (ed) 1972. Seed Biology. 3 Vols. 
  

23. Levitt J. 1972. Response of Plants to Environmental Stresses. 
  

24. Hatch  MD,  Osmond  CB  and  Slatyer  RO  (ed)  1971.  Photosynthesis  and 

 Photorespiration. 
  

25. Gregory RPF. 1971. Biochemistry of Photosynthesis. 
  

26. Zelitch I. 1971. Photosynthesis, Photorespiration and Plant Productivity. 
  

27. Gollek B. (ed) 1970. Structure and Function of Plant Cells in Saline Habitats. 
  

28. Kozlowski TT. (ed) 1968. Water Deficit and Plant Growth. 
 

29. Annual Review of Plant Physiology. 1950. Vol. – Annual Reviews Inc., Stanford.  
 



M.Sc. Botany – Semester I  
B101: BIOLOGY AND DIVERSITY OF ALGAE AND BRYOPHYTES 

Theory  

S. No Unit 

 SECTION A 
 

1. Criteria employed in classification of algae. Classification given by Fritsch, Bold 

and Wynne, Lee. Thallus organization, reproduction and life cycles in algae. 
 

2. Range of thallus structure, reproduction, life histories of Chlorophyceae with 

special reference to the genera: Chlamydomonas, Tetraspora, Volvox, Chlorella, 

Scenedesmus, Ulva, Enteromorpha, Cladophora, Fritschiella, Oedogonium, 

Spirogyra, Cosmarium, Caulerpa, Chara. 
 

3. Salient features of Protochlorophyta; Xanthophyta: Vaucheria. Bacillariophyta: 
 

Cyclotella, Navicula; Phaeophyta: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

4. Salient features of Rhodophyta: Gelidium, Gracilaria, Polysiphonia; 

Cyanophyta: Nostoc, Lyngbya, Spirulina. 
 

SECTION B 
 

5. Diversity of marine and fresh water algae in India. Economic importance of 

algae– single cell protein, pigments, lipids, and omega fatty acids. Algal blooms. 

Algal bio fertilizers. Cultivation of economically important seaweeds–Porphyra, 

Gracilaria, Gelidium. Mass culture of micro algae. 
 

6. Classification of Bryophytes given by Smith, Campbell. Ecological and 

economic importance of Bryophytes. Conduction in Bryophytes. 
 

7. Morphology, structure, reproduction and life history of Hepatocopsida: 

Marchantiales: Marchantia; Jungermaniales: Pellia, Porella; 

Anthocertopsida: Anthoceros. 
 

8. Morphology, structure, reproduction and life history of Bryopsida: Sphagnales: 
 

Sphagnum; Funariales: Funaria; Polytrichales: Polytrichum.   

 Practical 

S. No Exhibit/Experiment   
1. Examination of vegetative and reproductive morphology of Chlorophyceae: 

Chlamydomonas, Tetraspora, Volvox, Chlorella, Scenedesmus, Ulva, Enteromorpha, 

Cladophora, Fritschiella, Oedogonium, Spirogyra, Cosmarium, Caulerpa, Chara. 

2. Examination of vegetative and reproductive morphology of Bacillariophyceae:  
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Cyclotella, Navicula; Phaeophyceae: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

3. Examination of vegetative and reproductive morphology of 

Rhodophyceae: Gelidium, Gracilaria, Polysiphonia. 
 

4. Examination vegetative and reproductive morphology of Xanthophyceae: Vaucheria 
 

Cyanophyceae: Nostoc, Lyngbya, Spirulina. 
 

5. Field work to get acquaintance with the algae of Visakhapatnam coast and 

fresh water algae in and around Visakhapatnam. 

6. An examination of the external features and internal structure and reproductive 

organs of: Riccia, Targionia, Monoclea, Plagiochasma. 

7. An examination of the external features and internal structure and 

reproductive organs of the genera: Fimbriaria, Marchantia, Pellia, Porella. 
 

8. An examination of the external features and internal structure and reproductive 

organs of: Anthoceros, Notothylus, Andreaea, Funaria, Polytrichum. 

 Reference Books 

1. Lee RW. 2007. Classification of Algae. 
  

2. Kumar HD. 1988. Introductory Phycology. Affiliated East West Press Pvt. Ltd., 

 New Delhi. 
  

3. Round FE. 1986. The Biology of Algae. Cambridge University Press, New York. 
  

4. Bold HC and Wyne MJ. 1978. Introduction to the Algae. Prentice-Hall, New 

 Jersey. 
  

5. Presscot GW. 1969. The Algae- a Review. Houghton Mifflin Company, Boston. 
  

6. Morris I. 1967. An Introduction to the Algae. Cambridge University Press, UK. 
  

7. Chapman VJ.1962. The Algae. Macmillan and Co Ltd., London. 
  

8. Lewin RA. 1962. Physiology and Biochemistry of Algae. Academic Press, New 

 York. 
  

9. Round FE. 1962. Ecology of Algae. Cambridge University Press, New York 
  

10. Smith GE (ed) 1950. Fresh Water Algae. Elsevier Science, USA. 
  

11. Fritsch FE.1945. The Structure and Reproduction of Algae Vols. 1& II. 

 Cambridge University Press, New York. 
  

11. Chopra RN and Kumra PK. 1988. Biology of Bryophytes. New Age International (P) Ltd. 

 Publishers, New Delhi.   
12. Parihar NS. 1991. Bryophyta. Central Book Depot, Allahabad.  
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13. Puri P. 1980. Bryophytes. Atmaram and Sons, Delhi. 
 

14. Smith GM. 1955. Cryptogamic Botany Vol.II. Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

15. Kashyap S. 1929. Liverworts of the Western Himalayas and Punjab Plains 

Part I and Part II. University of Panjab, Lahore, Pakistan. 



 



M.Sc. Botany - Semester I  
B 102: BIOLOGY AND DIVERSITY OF BACTERIA, VIRUSES AND 

FUNGI 

Theory  

S. No Unit 

 SECTION A 
 

1. General account of archaebacteria, eubacteria and cyanobacteria. Classification 

of eubacteria. Ultrastructure, nutrition, reproduction and economic importance 

of bacteria. 
 

2. Morphology and chemical composition of Actinomycetes, Spirocetes, 

Rickettsiae and Mycoplasmas. 

 
3. Classification of viruses. Ultrastructure and chemistry of viruses. Replication 

and transmission of viruses. History, origin and evolution of plant viruses. Plant 

viral diseases. 
 

4. Microbial Ecology: quorum sensing, gentrification, phosphorous 

solubilization, nitrogen fixation. 
 

SECTION B  
 

5. Classification and phylogeny of fungi. Molecular aspects in classification. Thallus 

organization in fungi. Ultrastructure of fungal cell. Unicellular and multicellular 

organization. Cell wall composition. Fungal diseases in plants and humans. 

 
6. General account of Mastigomycotina, Zygomycotina, 

Ascomycotina, Basidiomycotina, Deuteromycotina. 

 
7. Reproduction in fungi: vegetative, asexual and sexual. Heterothallism, 

 
heterokaryosis and parasexuality. Nutrition in fungi: saprobic, biotrophic, 

and symbiotic. 

 
8. Fungi in industry: medicine, food, pest and weed management (biocontrol 

agents). Mushroom cultivation. Fermentation methods. Mycorrhiza. 

Practical  
 

S. No Exhibits/ Experiments 
 

1. Tools of microbiology: Care and use of the microscope, Spectrophotometer, P
H

 

meter, Micrometer, Hemocytometer, Autoclave, Centrifuge, Biological safety 
 



  
 
 

 cabinets, Inoculation needle and loop, Incubator, Colony counter & Lyophilizer. 
  

2. Differential staining: Gram staining. 
  

3. Differential staining: Acid fast staining. 
  

4. Study of bacterial growth: To prepare the growth curve of bacteria. 
  

5. Study of cyanobacteria: Isolation and cultivation of cyanobacteria. 
  

6. Isolation of rhizobia from root nodules. 
  

7. Cultivation of viruses in embryonated eggs. 
  

8. Isolation of fungi by Petri plate exposure method. 
  

9. Morphological study of: Stemonitis, Saprolegnia, Mucor, Morchella, Aspergillus, 

 Agaricus, Cyathus, Synchitrium, Helminthosporium. 
 

10. Symptomotology and anatomical study of some diseased specimens: white rust, 

powdery mildew, green ear of bajra, rust of wheat, rust of linseed, Tikka disease of 

ground nut, red rot of sugarcane, blast of rice, citrus canker, tobacco mosaic disease. 
 

References Books   

1. Kaursethi I and Surinder KW 2011. Text Book of Fungi and their Allies. 

Macmillan publishers, New Delhi, India. 
 

2. Ram Reddy S & Reddy SM 2007. Essentials of Virology.  Scientific publishers, 

 Jodhpur, India.  
  

3. Sharma K 2005. Manual of Microbiology Tools and Techniques. Ane Book, New 

 Delhi, India.  
  

4. Matthew RH 2004. Plant virology. 4
th

  edition. Academic press an imprint of 

 Elsevier, California, USA. 
   

5. Prescott et al. 2003. Microbiology. McGraw Hill Education, New York. 
   

6. Aneja  KR  2003. Experiments  in  Microbiology,  Plant  pathology  and 

 Biotechnology. New Age International publishers, New Delhi. 
 

7. Verma HN 2003. Basics of plant Virology. IBH publishing co. Pvt. Ltd., New 

Delhi. 
 



  
 

 

8. Mehrotra KS and Aneja KR 2003. An Introduction to Mycology. New 

Age International Publishers, New Delhi. 
 

9. Sullia SB and Shantharam S 2001. General Microbiology. Oxford and IBH 

 publishing Co. Pvt. Ltd, New Delhi. 
  

10. Reddy SM and Ram Reddy S 2000. Microbiology a Laboratory Manual. BSC 

 Publishers and Distributors, Hyderabad. 
  

11. Flint SJ, Enquist LW, Krug RM, Racaniello VR, Skalka AM 2000. Principles of 

 Virology, Molecular Biology, Pathogenesis and Control. ASM press, Washington 

 DC. 
  

12. Rao AS 1999. Introduction to Microbiology. Prentice Hall of India Pvt. Ltd., 

 Delhi. 
  

13. Alexopoulus CJ, Mims CW, Blackwell M 1996. Introductory Mycology. 4
th

 

 edition. Replika press, North Delhi. 
  

14. Paul S 1995. Bacteria in Biology, Biotechnology and Medicine. 5
th

 edition. John 

 Wiley and son Ltd., UK. 
  

15. Pelczar, Chan and Krieg 1993. Microbiology. 5
th

 edition. McGraw Hill Education, 

 New York. 
  

16. Stainer RT, Ingraham JL, Wheelis ML and Painter PR 1987. General Microbiology. 5th 

 Edition. Macmillan, London. 
  

17. Smith KM 1968. Plant viruses. Elsevier, New York. 
 

18. Rangaswamy G 1962. Bacterial Plant disease in India. Asia Publishing House, 

Bombay. 
 
 

. 



 



 M.Sc. Botany - Semester I 
 

 B103 CELL BIOLOGY OF PLANTS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. The cell theory. Origin and development of cell biology as a separate branch. 

Dimensions of size and weight: micron to angstrom, microgram to pictogram. Ultra 

structure and organization of prokaryotic and eukaryotic cells. Specialized cell types. 
 

2. Chemical foundation: macromolecules–structure, shape and information. Non-covalent 

interactions in relation to function of nucleic acids and proteins. Biochemical energetics: 

types of energy– thermal, electrical and radiant energy, interconvertability of energy. 

Laws of thermodynamics as applicable to biological systems. 
 

3. Cell wall:structure and functions, cell wall architecture, biogenesis and growth. 

Plasmodesmata: structure and function, plasmodesmata in comparison to gap 

junctions of animal cells. Plasma membrane: structure, models and functions. 

ATPases receptors, carriers, channels, pumps. Vacuole structure and function, 

vacuolar ATPases, transporters. 
 

4. Cytoskeleton: microtubules and microfilaments, their role in cell division and 

motility; intermediate filaments– role in providing strength. Labeled antibody 

technique for visualizing cytoskeleton. 
 

SECTION B 
 

5. Chloroplast and Mitochondria: structure and function, genome organization, 

nucleo-cytoplasmic interactions, RNA editing. 
 

6. Other organelles: structure and function– endoplasmic reticulum, Golgi apparatus 

lysosomes,, ribosomes, microbodies, peroxisomes. 
 

7. Tools in cell biology 1: microscopy–working principles of light microscopy, 

resolution power of microscope, different types of light microscopes, stains used. 

Image processing methods in microscopy. Scanning electron microscopy. 

Transmission electron microscopy– principle of working, preparation of 

specimens for electron microscopy –Fixing, sectioning, spreading molecules, 

negative staining, shadow casting, freeze fracture and freeze etching. 
 

8. Tools in cell biology II: subcellular fractionation– homogenization, principle of density 

gradient centrifugation. Spectroscopic techniques– principle and applications 

 



  

  

 of UV- visible, ESR. Spectrofluorimetry. Circular dichroism (CD). Nuclear magnetic 

 resonance (NMR). Whole cell autoradiography. Radiolabeling techniques: properties  

 of different radioisotopes used in biology, their detection and measurement, 

 incorporation of radioisotopes in biological tissues and cells. 
  

 Practical 
  

S. No Exhibit/Experiment 
  

1. Electron microscopic picture of prokaryotic and eukaryotic cells. 
  

2. Images of cytoskeleton. 
  

3. Electron microscope pictures of chloroplast and mitochondria. 
  

4. Electron microscope pictures of endoplasmic reticulum, Golgi apparatus. 
  

5. Study of mitosis using acetocarmine. 
  

6. Isolation of mitochondria and the activity of its marker enzyme, succinate 

 dehydrogenase (SDM). 
  

7. Fluorescence staining with FDA for cell viability and cell wall staining with 

 calcofluor. 
  

8. Pictures of images of shadow casting, negative staining, freeze fracturing and 

 freeze etching. 
  

9. Images of cells in flourescence, phase contrast and confocal microscopy, whole 

 cell autoradiography.   
10. Establishing sucrose density gradients. 

 

Reference Books  
 

1. Alberts B, Breyer D, Hopkin K, Johnson AD, Lewis J, Raff M, Roberts K and 

Watter P 2014. Essential Cell Biology. 4
th

Edition. Garland publishers, New York. 

2. Sharp D, Ploppe G and Sikorski E 2014. Lewin's Cells. 3
rd

 Edition. Viva 

Books, New Delhi. 
 

3. Cooper GM, Hausman RE 2013. The Cell – A Molecular Approach. 6
th

 

Edition. Sinauer Associates, Incorporated, USA. 
 

4. Karp G 2013. Cell and Molecular Biology – Concepts and Experiments. 

7
th

 Edition. Wiley Global Education, USA 
 

5. McLennan A, Bates A, Turner P, White M 2013. Bios Instant Notes in 

Molecular Biology. 4
th

 Edition. Garland publishers, New York. 
 

6. Cowling G, Allen T 2011. The Cell. A very Short Introduction. Oxford 

University Press, USA. 
 



 
 
 

7. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walker P 2007. Molecula 

Biology of the Cell. 5
th

 Edition. Garland publishers, New York. 
 

8. Schaffer SW 2007. Mitochondria: The Dynamic Organelle. 1
st

 Edition. 

Springer Verlag. 
 

9. Wilson J, Hunt T 2007. Molecular Biology of the Cell 5
th

 edition. The 

Problems Book. 2
nd

 Edition. Garland publishers, New York. 
 

10. Celis JE (ed) 2006. Cell Biology–A Laboratory Hand Book. 3
rd

 Edition. 

Elsevier, USA. 
 

11. Lodish H, Berk A, Kaiser CA, Kreiger M, Scott P M, Bretcher A, Ploegh H, 
 

Matsudaira P. 2004. Molecular Cell Biology. 5
th

 edition. W. H. 

Freemanand Company, New York. 

12. De DN 2000. Plant Cell Vacuoles. An Introduction. CSIRO Publication 

Collingwood, Australia. 

13. Krishna Murthy KV 2000. Methods in Cell Wall Cytochemistry. CPC 

Press, Boca Raton, Florida. 
 

14. Lodish, Berk A, Zipursky SL, Matsdaira P, Baltimore D and Darnell J 2000 
 

Molecular Ce11 Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
 

15. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD 1999. 

Molecular Biology of the Cell, Garland Publishing, New York. 
 

16. Kleinsmith LJ and Kish VM 1995. Principles of Cell and Molecular Biology. 
 

2
nd

 Edition. Harper Collins College Publishes, New York, USA. 
 

17. Avers CJ 1986. Molecular Cell Biology. Addison Wesley Publishing Company 

USA. 



 



 M.Sc. Botany – Semester I 
 

 B 104  CYTOLOGY AND CYTOGENETICS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Nucleus: structure of nuclear membrane and nuclear pore complex, nucleolus, 
 

ribosome biosynthesis.Chromatin: eu and heterochromatin, arrangement of 
 

chromatin. Molecular organization of chromatin: components, nucleosomes– 

composition and organization, 10 nm, 30 nm, solenoid, scaffolds. 

Chromosome structure: molecular organization of centromeres and telomeres. 

Types of chromosomes: lampbrush, polytene. 
 

2. Chromosome identification: karyotype analysis. Chromosome banding techniques–

Q, C, G and R banding. Flowcytometry and confocal microscopy in karyotype 

analysis. Computer assisted karyotype analysis – chromosome microdissection and 

micro cloning. FISH and GISH techniques. 
 

3. Chromosomal structural aberrations: origin, meiosis and breeding behaviour of 

duplications, deficiencies, inversions and interchanges. Types of inversions. 

Robertsonian translocations– basic concept of complex translocation heterozygotes. 
 

4. Chromosomal numerical aberrations: classification of numerical aberrations. 

Aneuploids– trisomics (primary, secondary, tertiary), monsosomics and nullisomics 

– meiotic behavior. Eupolyploids – origin and production of auto -and 

allopolyploids, meiosis in autotetraploid. Genome of tobacco and wheat as 

examples of allopolyploids. 
 

SECTION B 
 

5. Nuclear DNA content: C-value paradox, hyperchromicity, cot curves and 
 

their significance. Molecular organization of eukaryotic nuclear genome: 

highly repeated, middle repeated and unique sequences. 
 

6. Cell cycle and its regulation: the G1, S, G2 and M phases. Synchronous and 

asynchronous cell divisions. The measurement of duration of different phases of 

cell cycle using a flow cytometer. Check points in cell cycle– role of cyclins and 

cyclin-dependent kinases in regulation of cell cycle. 
 

7. The different stages of mitosis and meiosis: description of the stages. 

Experimental control of cell division. Significance of meiosis. 
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8. Apoptosis: mechanism and significance. Initiation of cancer at cellular level 

– proto oncogenes and oncogenes; retinoblastoma and E2F proteins. 
 

 Practical  
   

S. No Exhibit/ Experiment    
1. Photographs of interphase nucleus, 10 nm, 30nm and scaffolds. Electron microscope 

picture of metaphase chromosome, in-situ hybridization of chromosome spreads 

showing telomeres and centromeres. rRNA synthesis –christmas tree configuration. 
 

2. Pictures of lampbrush and polytene chromosomes. 
 

3. Photographs of chromosomes with different banding patterns. Identifying 

homologous chromosomes from the pictures. 
 

4. Preparation of karyotypes in Allium/ Aloe (with treated root tips).Construction of 

idograms from pictures of karyotypes. 
 

5. Photographs showing meiosis in structural and numerical aberrations. 
 

6. Meiosis in Rheo discolor showing complex translocation heterozygote. 
 

7. Preparation of slides from Allium floral buds for observation and identification of 

stages of meiosis. 
 

8. C value paradox chart and Britten and Kohne’s Cot curves picture. 
 

Reference Books   

1. Singh RJ. 2014. Plant Cytogenetics. 2
nd

Edition.CRC Press, India. 
 

2. Pierce BA. 2013. Genetics: A Conceptual Approach. 5
th

 Edition. W. H. 

Freeman, California. 
 

3. William K, Cummings S, Spencer MR and Charlotte A. 2013. Essentials 

of Genetics. Pearson Books, Delhi. 

4. Hartwell L. 2011 Genetics: From Genes to Genomes, Study Guide and Solution 

Manual. 4
th

Edition. Nero, McGraw Hill Publishing company, New York. 
 

5. Bass H and Birchler J. 2011. Plant cytogenetics: Genome structure 

and chromosome Function. Springer, New York. 

6. Ram M. 2010. Cytogenetics and Genetics. PHI Learning Pvt. Ltd., Delhi. 
 

7. Anthony J, Griffiths F, Wessig SR, Carroll SB and Doebley J. 2010. Introduction 

to genetic analysis. 10
th

Edition. W. H. Freeman, California. 
 

8. Russel PJ. 2009. Genetics–A Molecular Approach. 3
rd

 Edition. Pearson 

Benjamin Cummings, San Francisco, USA. 
 

9. Roy D. 2009. Cytogenetics. Alfa Science International Ltd., UK.  
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10. Brooker R. 2008. Genetics, Analysis and Principles. 3
rd

edition. McGraw 

Hill Science. 
 

11. Gupta P.K .1995. Cytogenetics. Rastogi & Company, Meerut. 
   

12. Sybenga J. 1992. Cytogenetics in Plant Breeding. Springer London Ltd. 
  

13. David M. Prescott. 1988. Cells. Jones and Bartlett Publ. Boston. 
  

14. Swanson M and Young. 1982. Cytogenetics. Prentice Hall, India. 
   

15. Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press, New York and 

 London.  
  

16. Sybenga J. 1973. General Cytogenetics. North Holland and American Elsevier 

 Publishing Co., New York. 
 

17. Burnham CR. 1962. Discussions in Cytogenetics. Burgess Publishing 

Co., Minnesota. 
 



 



 M.Sc. Botany - Semester II 

 B  201  GENETICS 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Concept of genetic markers and their types. Mendel’s experiments and 

theories, application of probability laws to Mendelian principles. Chi-square 

testing for goodness of fit. Penetrance and expressivity. Pleiotropism. 

Phenocopies. Codominance and incomplete dominance. 
 

2. Multiple allelism: interaction among multiple alleles, complementation test, 

pseudoalleles. Gene interaction and modified F2 ratios in two gene interactions. 
 

3. Linkage and crossing over: identifying linkage from F2 and test cross, 

recombination frequency and distance between genes. Linkage maps. Tetrad 

analysis–ordered and unordered tetrads. 
 

4. Recombination in prokaryotes: transformation, conjugation, transduction, 

sexduction. Mapping of genes in bacteria using transformation and conjugation 

(interrupted mating). Fine structure analysis of gene – Benzer’s work. 
 

SECTION B 
 

5. Sex determination: chromosomal and genetic basis. Sex-linked inheritance. Sex 
 

influenced and sex limited characters. Polygenic inheritance: heritability and 

its measurement. QTL mapping. 
 

6. Extra chromosomal inheritance: inheritance of mitochondrial and chloroplast genes. 

Male sterility. Chloroplast mutations. Maternal inheritance. 
 

7. Nature of the eukaryotic gene: split gene with a promoter and terminator. Variant 

forms of eukaryotic gene – nested genes, overlapping genes, assembled genes, 

assorted genes. Multigene families– organization and significance. Transposable 

elements in pro- and eukaryotes: types, mechanism of transposition, significance of 

transposable elements. 
 

8. Mutations: types, causes and detection. Physical and chemical mutagens. Lethal, 

conditional, biochemical, loss of function, gain of function. Molecular basis of 

mutations. Spontaneity of mutations, site-directed mutagenesis. Recombination: 

molecular mechanism– role of rec A, B, C, D enzymes, Holliday model, site specific 

recombination. 
 



 
 
 

 Practical 
  

S. No Exhibit/Experiment/Assignment   
1. Assignment on Mendel’s principles, chisquare test, proabability. 

 
2. Assignment on dominance relationships, multiple alleles and two gene interactions. 

 
3. Assignment on linkage and crossing over.  

 

 

Reference Books 
 

1. Benajamin Pierce 2013. Genetics: A Conceptual Approach.5
th

 Edition.W.H. 

Freeman and Company. 

1. Lewin B. 2000. Gene VII. Oxford University Press, New York, USA. 
 

2. Snustad DP. and Simons MJ 2000. Principles of Genetics. 2
nd

 Edition. John Wiley 

and Sons Inc., USA. 
 

3. Atherly AG, Girton JR and McDonald JF. 1999.The Science of Genetics. Saunders 

College Publishing, Fort Worth, USA. 

4. Karp G. 1999. Cells and Molecular Biology: concepts and Experiments. Hohn 

Wiley and Sons Inc., USA. 

5. Hartl DL and Jones EW. 1998. Genetics: Principles and Analysis. 4
th

 Edition. 

Jones and Bartlett Publishers, Massachusetts, USA. 
 

6. Malacinski GM and Freifelder D. 1998. Essentials of Molecular Biology. 3
rd

 

Edition. Jones and Bartlet Publishers Inc., London. 
 

7. Russel PJ. 1998.Genetics. 5
th

 Edition. The Benjamin/ Cummings Publishing 

Company Inc., USA. 
 

8. Lewis R. 1997. Human Genetics: Concepts and Applications. 2
nd

 Edition. WCB 

McGraw Hill, USA. 
 

9. Griffiths RCL, Anthony JF, Miller JH and Suzuki DT. 1996. Genetic analysis. 6
th

 

Edition. W. H. Freeman and Co., New York. 
 



 



 M.Sc. Botany - Semester II 
 

 B 202  MOLECULAR BIOLOGY OF PLANTS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Composition and structure of biomolecules: carbohydrates, lipids, proteins 

(Ramachandran plot) domains, motifs and folds. Nucleic acids– DNA structure, A, B 

and Z forms of DNA. Types of small RNAs: Si RNA, micro RNA, catalytic RNA.  
 

2. DNA replication: semi-conservative, semi-discontinuous- Okazaki fragments, uni 

and bi directional mode of replication. RNA priming, enzymes for DNA 

replication– gyrase, helicase, topoisomerases and polymerases, SSBs. Mechanism 

of DNA replication– in prokaryotes–rolling circle and theta mode of replication, in 

eukaryotes– multiple replicons. Fidelity of replication. Replication at ends of 

chromosomes. Extrachromosomal replicons. DNA damage and repair. 
 

3. RNA synthesis and processing: transcription process in prokaryotes and 

eukaryotes. Transcription factors. RNA processing– mRNA processing – 

spliceosome, capping and tailing, processing of tRNA and rRNA. 
 

4. Protein synthesis: structure of tRNA, aminoacylation of tRNA, aminoacyl tRNA 

synthetases. Ribosome as a translation factory. Genetic code– codon assignment, 

characteristics of genetic code. Mechanism of translation in prokaryotes and 

eukaryotes– initiation elongation and termination. Chemical proof reading during 

translation. Translation inhibitiors. Post translational modifications. 
 

SECTION B 
 

5. Protein sorting and targeting of proteins into nucleus, chloroplasts, 

mitochondria, vacuoles and peroxisomes. Protein trafficking through GERL 

system– signal peptide, signal recognition particle, vesicles. 
 

6. Signal transduction: signaling molecules, ligands and receptors. G protein 

coupled receptors. Receptor tyrosine kinases. MAP kinases. Second messengers, 

signal amplification, cAMPs. Ca-calmodulin pathway. 
 

7. Regulation of gene expression in prokaryotes: bacteria – Lac, arabinose ,Tryp 

operons, positive and negative control. Regulation in viruses–lytic and 

lysogenic cycles. 
 

8. Regulation of gene expression in eukaryotes: cis and trans factors. Motifs of DNA  



 
 

 

binding domains of trans factors–zinc fingers, leucine zippers, helix turn 

helix. Temporal and spatial regulation. Role of chromatin in gene 

expression. DNA methylation and gene imprinting. Gene silencing. 
 

 Practical 
  

S. No Exhibit/Experiment   
1. Isolation of DNA using CTAB method. 

 
2. Histochemical staining of carbohydrates, proteins and fats in the plant cells. 

 
3. Electrophoresis of seed proteins. 

 
4. Assignments on problems related to DNA structure, replication, transcription 

and translation 
 

5. Photographs depicting the content of theory 
 

Reference Books  
 

1. Snustad P, Simmons MJ. 2003. Principles of Genetics. 3
rd

 Edition. John Wiley 

and Sons, Inc, USA. 
 

2. Buchaman BB, Gruissem,W and Jones R. 2000. Biochemistry and Molecular 

 Biology of plants: American Societies of plant physiologists, John Wiley and Sons 

 Ltd., Maryland, U.S.A. 
  

3. Lewin B. 2000. Genes IX, Oxford University Press, New York. 
  

5. Lodish BA, Zipursky SL, Matsdaira P, Baltimore D and Darnell J. 2000. 

 Molecular Cell Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
  

6. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD.1999. Molecular 

 Biology of the Cell. Garland publishing Inc., New York. 
  

7. Weaver RF. 1999. Molecular Biology. WCB /McGraw-Hill,. 
  

8. Shaw CH. 1998. Plant Molecular Biology. A practical approach, IRL Press, 

 Oxford. 
 

9. Glick BR and Thompson JE. 1992. Methods in Plant Molecular Biology 

and Biotechnology, CRC Press, Boc Raton Florida. 
 



 



M.Sc. Botany – Semester II 
 

B  203 BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND GYMNOSPERMS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A: Pteridophytes 
   

1. Classification of Pteridophyta. Origin of Pteridophytes. Pteridophytes in 

comparison to Bryophytes and Gymnosperms. Distinguishing features of 

Pteridophyta. Economic importance of Pteridophytes. 
 

2. Morphology, anatomy and reproduction of Psilotum, Lycopodium, 

Selaginella, Isoetes, Equisetum, Ophioglossum, Osmunda, Gleichenia, 

Cyathea, Marselia, Adiantum, Salvinia and Azolla. 
 

3. General account of fossil pteridophytes–Psilopsida, Lycopsida, Sphenopsida 

and Pteridopsida. 
 

4. Evolution of stelar types in Pteridophytes. Heterospory and origin of seed 

habit. Evolution of the sporophyte. 
 

SECTION B: Gymnosperms 
 

5. The evolutionary time scale: eras, periods and epochs. General account of 

fossils. Types of fossil formations. 
 

6. Gymnosperms in comparison to ferns and seed plants. Classification 

of Gymnosperms and their distribution in India. Economic importance 

of Gymnosperms. 
 

7. General account of the families of Pteridospermales–Lyginopteridaceae, 

Meduloisaceae, Caytoniaceae; Bennettitales–Cycadeodiaceae; Pentoxylales 

– Pentoxylaceae; Cordaitales–Cordaitaceae.
 

 

8. Structure and reproduction in living Gymnospermsof Cycadopsida, 
Coniferopsida and Gnetopsida.

 
  

 Practical  
   

S. No Exhibit/Experiment    
1. Examination of the external features, anatomy and reproductive structures 

of Psilotum, Lycopodium, Selaginella, Isoetes and Equisetum. 
 

2. Examination of the external features, anatomy and reproductive structures of 

Ophioglosum, Osmunda, Gleichenla, Cyathea, Marselia, Adiantum, Salvinla and 

 



 
 
 

Azolla.  
 

3. Observations of the slides of the following fossil plants–Rhynia, 

Lepidodendron, Lepidocarpon, Miadesmia, and Sphenophyllum. 
 

4. Observations of the slides fossil Pteridophytes: Calamites, 

Calamostachys, Zygopters and Etapteris. 
 

5. Examination of the external features, anatomy and reproductive structures 

of Ginkgo, Pinus, Cupressus and Cryptomeria. 
 

6. Examination of the external features, anatomy and reproductive structures 

of Araucaria, Ephedra and Gnetum. 
 

7. Study of fossil gymnosperms from prepared slides: Lyginopteris, Lagenostoma 

and Medullosa. 
 

8. Study of fossil gymnosperms from prepared slides: Triganocarpus, 

Conostoma, Heterangium, Cordaites. 
 

Reference Books  
 

1. Saxena P and Pathak C. 2012. A Text Book of Pteridophyta., Wisdom Press, 

New Delhi. 
 

2. Sharma OP.2006. Pteridophyta. MacMillan India Ltd., New Delhi. 
  

3. Parihar NS. 1996. Biology and Morphology of Pteridophytes. Central Book 

 Depot,  Allahabad. 
  

4. Smith GM. 1995. Cryptogamic Botany. Vol. II. McGraw Hill Book Company, 

 New York. 
  

5. Sporne KR. 1962. The Morphology of Pteridophytes. Hutchinson University 

 Library, London. 
  

6. Evans AJ. 1936. Morphology of Vascular Plants (Lower groups). McGraw Hill 

 Book Company, New York. 
  

7. Biswas C and Johri BM. 1997. The Gymnosperms. Narosa Publishing House, New 

 Delhi. 
  

8. Bhatnagar SP and Moitra A. 1996. Gymnosperms. New Age International Private 

 Limited, New Delhi. 
  

9. Sharma OP. 1996. Gymnosperms. Pragati Prakashan, Meerut. 
  

11. Stewart WN and Rothwell GW. 1993. Paleobotany and the Evolution of Plants. 

 Cambridge University Press, USA. 
 

12. Singh H. 1978. Embryology of Gymnosperms. Gebrudev Bortraeger, Berlin.  



 
 
 

13. Arnold CA. 1974. An introduction to Paleobotany. McGraw Hill Book Co., 

Inc., New York. 
 

14. Sporne KR. 1967. The Morphology of Gymnosperms. Hutchinson 

University Library, London. 
 

15. Chamberlain CJ. 1935. Gymnosperms structure and evolution. University 

of Chicago Press, USA. 
 



 



 M.Sc. Botany - Semester II 

 B  204 PLANT CELL, TISSUE AND ORGAN CULTURE 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Plant cell and tissue culture: introduction, history, scope. Basic concepts of tissue of 

 
culture: tissue culture cycle, types of cultures. Concept of cellular 

differentiation, totipotency. 
 

2. Culture media: composition and effects of media components, phytohormones 

– effects in tissue culture. Sterilization methods. 
 

3. Pathways of regeneration – biochemical and molecular aspects of tissue culture cycle. 
 

4. Technique and applications of cryopreservation and germplasm storage. 
 

SECTION B 
 

5. Organogenesis and adventitious embryogenesis. Fundamental aspects of 

morphogenesis, somatic embryogenesis. Methods of androgenic and gynogenic 

haploid production-dihaploids and application in agriculture. Embryo rescue. 
 

6. Cell culture: establishment, plating efficiency, induction and selection of mutants. 
 

Free cell cultures: production of secondary metabolites/natural products. 
 

7. Somatic hybridization: protoplast isolation, fusion and culture, hybrid selection and 

regeneration, possibilities, achievements, limitations, merits and demerits . 

Cybrids. Protoplasts in genetic transformation. 
 

8. Applications of plant tissue culture: clonal propagation, artificial seeds and 

its applications, somaclonal variation and its applications. 
 

 Practical 
 

  

 

 

S. No Exhibit/Experiment 
 

  

 

 

1. General out lay of plant tissue culture laboratory. 
 

  

 

 

2. Preparation of media. 
 

  

 

 

3. Callus induction – carrot. 
 

  

 

 

4. Clonal propagation through meristem cultures. 
 

  

 

 

5. Embryo culture – groundnut. 
 

  

 

 

6. Anther culture – Datura/tobacco. 
 

  

 

 

7. Establishment of cell cultures and determination of growth pattern. 
   

8. Determination of plating efficiency of cell cultures.  



 
 

 

9. Protoplast isolation and culture.  
 

10. Protoplast fusion. 
 

11. Observation of different developmental stages of somatic embryo in embryogenic 

callus. 

12. Preparation of artificial seeds. 
 

Reference Books  
 

1. Collin HA and Edwards S. 1998. Plant Cell Culture. Bioscientific 

Publishers, Oxford, UK. 
 

2. Callow JA, Ford-Lloyd BV and Newbury HJ. 1997. Biotechnology and Plant 

 Genetic Resources: Conservation and Use. CAB International, UK. 
  

3. Raghavan V. 1997. Molecular Biology of Flowering plants. Cambridge 

 University press, New York, USA. 
  

4. Bhojwani SS and Razdan MK. 1996. Plant tissue culture: Theory and Practice. 

 (A revised edition). Elsevier Science Publishers, New York, USA. 
  

5. Jain SM, Sopory SK and Velleux RE. 1996. In Vitro Haploid production in 

 Higher Plants. Volumes 1-5. Fundamental aspects and Methods Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

6. Vasil IK and Thorpe TA. 1994. Plant Cell and Tissue Culture. Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

7. Bhojwani SS. 1990. Plant Tissue Culture: Applications and Limitations. 

 Elsevier Science Publishers, New York, USA. 
  

8. Raghavan V. 1986. Embryogenesis in Angiosperms: A Developmental and 

 Experimental Study. Cambridge University Press, New York, USA. 
 

9. Kartha KK. 1985. Cryopreservation of Plant Cells and Organs. CRC 

Press, Boca Raton, Florida, USA. 
 



 



M.Sc. Botany – Semester III 
 

B 301 TAXONOMY OF ANGIOSPERMS AND PLANT RESOURCES 
 

UTILIZATION AND CONSERVATION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Origin and evolution of Angiosperms. Fossil Angiosperms. Taxonomy and 

Systematics. Concepts of species. Taxonomic hierarchy - species, genus, family and 

other categories. Principles used in assessing relationship and delimitation of taxa 

and attribution of rank. Plant identification. Plant nomenclature – Binomial 

nomnclature, ICBN. Plant collection and documentation. 

 
2. Brief analysis of the features and evolutionary tendencies noticed in the following 

groups: Ranales, Rosales, Centrospermae, Tubiflorae, Amentiferae, Helobiales, 

Liliflorae and Glumiflorae. 
 

3. Taxonomic evidences: embryology, cytology and phytochemistry. Taxonomic tools: 

herbaria, floras, botanical gardens, biochemicaland molecular techniques, computers 

and GIS (Geo Information Systems). Cladistics in taxonomy. Numerical taxonomy 

and sero taxonomy. 
 

4. Systems  of  Angiosperm  classification:  Phenetic  versus  Phylogenetic  system. 
 

Relative merits and demerits of major systems of classification: Takhtajan, Cronquist 
 

and Thorne. Basic concepts of Molecular Systematics: Gene sequencing, Restriction 

site analysis, Allozymes etc., Angiosperm Phylogeny Group (APG III) classification 

system, Relevance of Taxonomy to conservation, sustainable utilization of 

bioresources and ecosystem research. 
 

SECTION B  
 

5. World centres of primary diversity of domesticated plants. The Indo-Burmese 

Centre, Plant Introductions and Secondary centers. Plant explorations. Origin of 

agriculture. 
 

6. Origin, evolution, Botany, cultivation and uses of :  



  
 

 

1. Food Crops : Wheat, Rice 

2. Forage Crops : Sorghum, Red gram 

3. Fibre Crops : Cotton, Jute 

4. Oil yielding crops : Groundnut, Coconut 
 

5. Medicinal and aromatic crops :   Catharanthus, Withania, Cymbopogan 
 

7. Green Revolution: benefits and adverse consequences. Ethnobotany:  Introduction, 
 

concept, objectives and scope. Plant biodiversity: Concept, status in India, 

utilization and concerns, conservation of wild biodiversity. 

 
8. Principles of conservation: Strategies for conservation, In-situ conservation: 

protected areas in India- reserves, wetlands, mangroves, Ex-situ conservation: 

principles and practices. Botanical gardens. BSI, ICAR and CSIR. 

 Practical 
  

 Exhibits/ Experiments/ Suggested Laboratory Exercises 
  

 Taxonomy 
  

1. Description of a specimen from representative and locally available families. 
  

2. Description of a species based on various specimens to study intraspecific variation: 

 A collective exercise. 
  

3. Description of various species of a genus: location of key character and preparation 

 of keys at genetic level. 
  

4. Location of key characters and use of keys at family level. 
  

5. Field trips within and around the campus; compilation of field notes and preparation 

 of herbarium sheets of such plants, wild or cultivated, as are abundant. 
  

6. Training in using floras and herbaria for identification of specimens described in the 

 class. 
  

7. Demonstration of the utility of secondary metabolites in the taxonomy of some 

 appropriate genera.  
 

8. Comparison of different species of a genus and different genera of a family 

to calculate similarity coefficients and preparations of denodrograms. 
 



  
 

 

Plant Resources Utilization and Conservation  
 

1. Laboratory work:   

 1. Food crops : Wheat, Rice 

 2. Forage/fodder crops : Sorghum, Red gram 

 3. Fiber crops : Cotton, Jute 

 4. Oil yielding : Groundnut, Coconut 

 5. Medicinal and Aromatic plants : Catharanthus, Withania, Cymbopogan 
 

2. Scientific visits: 
 

The students should be taken to one of the following: 
 

A protected areas or Biosphere reserve or national park or 

sanctuary. A wetland. 

A mangrove. 
 

NBPGR (National Bureau of Plant Genetic Resources – New 

Delhi). BSI. 

CSIR 

Laboratory. FRI. 

Tropical Botanical Gardens.   
Reference Books 

 

Taxonomy of Angiosperms  
 

1. Mondal AK. 2011. Advanced Plant Taxonomy. New Central Book Agency 

Pvt. Ltd., Kolkata. 
 

2. Simpson MG. 2006. Plant Systematics. Elsevier Academic Press, 

California, USA. 
 

3. Nordenstam BEI, Lazily G and Kassas M. 2000. Plant systematic for 2
nd

 

Century. Portland Press Ltd., London. 
 

4. Takhtajan AL. 1997. Diversity and classification of Flowering Plants. 

Columbia University Press, New York. 

5. Zomlefer WB. 1994. A Guide to flowering plant families. University 

of California Press, USA. 

6. Woodland DW. 1991. Contemporary Plant Systematics. Prentice 

Hall, New Jersey. 
 

7. Stace CA. 1989. Plant Taxonomy and Biosystematics .2
nd

Edition. 

Edward Arnold Ltd., London. 
 



 
 
 

8. Jones SB Jr. and Luchsinger AE. 1986. Plant Systematics. 2
nd

Edition. 

McGraw Hill Book Co., New York. 
 

9. Radford AE. 1986. Fundamentals of Plant Systamatics. Harper and 

Row Publications, USA. 
 

10. Heywood VH and Moore DM. 1984. Current concepts in Plant 

Taxonomy. Academic Press, London. 
 

11. Davis PH and Heywoos VH. 1973. Principles of Angiosperms Taxonomy. 

Robert E Kreiger Pub. Co., New York. 

12. Harrison HJ. 1971. New concepts in Flowering Plant Taxonomy. 

Hieman Educational Books Ltd., London. 

13. Jones AD and Wilbins AD. 1971. Variations and Adaptations in Plant 

species. Hiemen and Co., Educational Books Ltd., London. 
 

14. Grant V. 1971. Plant Biosystematics. Academic press, London. 
 

15. Solbrig OT. 1970. Principles and Methods of Plant Biosystamatics. 

Macmillan, London. 
 

16. Heslop-Harrison J. 1967. Plant Taxonomy. English language Books Soc. 

and Edward Arnold Pub. Ltd., U.K. 

Plant Resource Utilization And Conservation 
 

17. Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of 

Crop Plants. Asiatech Publishers, Inc., New Delhi. 
 

18. Conway G. 1999. The Doubly Green Revolution: Food for All in the 

21st Century. Comstock Publishing Associates, New York. 

19. Pinstrup – Anderson P. et al. 1999. World Food Prospects: Critical Issues for 

the Early 21st Century. International Food Policy Research Institute, 

Washington DC, USA. 

20. Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac 

Millan India Ltd., Delhi. 
 

21. Plant Wealth of India 1997. Special Issue of Proceedings Indian National 

Science Academy B-63. 

22. Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by 

O.P. Sharms). Tata McGraw Hill Co., Ltd., New Delhi. 

23. Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of 

Plant Diversity. Cambridge University Press, Cambridge, UK. 
 



 
 
 

24. Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and 

Management. IPGRI (Publication) South Asia Office, C/o. NBPGR Pusa 

Campus, New Delhi. 
 

25. Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac 

Millan Publication Ltd., London. 
 

26. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. 

Central Institute of Medicinal and Aromatic Plants. CSIR, Lucknow. 

27. Council of Scientific & Industrial Research 1986. The useful plants of 

India. Publications and Information Directorate. CSIR, New Delhi. 

28. Baker HG. 1978. Plants and Civilization. 3
rd

 Edition. C.A. Wadsworth, Belmont. 
 

29. Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman 

and Co., San Francisco, USA. 

30. Schery RW. 1972. Plants for Man. 2
nd

Edition. Englewood Cliffs, New Jersey. 
 

31. Raw materials I - XII Revised Vol. I-III (1985-1992) supplement (2000).  



 



M.Sc. Botany – Semester III 

 

B302 PLANT REPRODUCTION 

Theory: 

 

Male Gametophyte: Structure of anthers; microsporagenesis; role of tapetum; pollen 

development, sperm dimorphism; pollen embryo saes and compound pollen grains. 

 

Female  Gametophyte: Ovule development; megasporogenesis, organisation of the 

embryo sac; ultra structure of the embryo sac cells. 

 

Pollination, Pollen-pistil interaction: Structure of the pistil; pollen-stigma interactions; 

Sporophytic and Gametophytic self-incompatability, different methods to overcome self- 

incompatability. 

 

Fertilization: Pollen germination; pollen tube growth and guidance; Entry of pollen tube 

into the embryo sac; pollen tube discharge, syngamy and triple fusion; polyspermy and 

hetero fertilization. 

 

Post-fertilisation  events: Endosperm development; Types of Endosperm; Functions; 

Endosperm and embryo relationships. 

 

Embryo development: Johanson and Soueges systems; Types. 

Polyembryony; apomixis; parthenocarpy - outlines only. 

Seed Dormancy: Seed dormancy; overcoming seed dormancy. 

 

Outlines of Experimental Embryology – Anther culture, ovary culture, ovule culture; 

embryo culture; Invitro fertilisation. 

 

Applications of Angiosperm Embryology (Agricultural, Horticultural and Taxonomic 

Considerations). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Suggested Laboratory Exercises: 

 

Study of microsporogenesis and gametogenesis in sections of anthers. 

Tests for pollen viability using stains and invitro germination. 

Embryo sac development through examination of permanent, stained serial sections. 

Study of nuclear and cellular endosperm through dissections and staining. 

Isolation of different stages of embryo development from suitable seeds. 



Suggested readings: 

 

1. Bhojwani, S.S and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th 

revised and enlarged edition) Vikas Publishing House, New Delhi; 

2. Leins, P., Tucker, S.C. and Endress. P.K. 1988. Aspects of Floral Development. J. 

Cramer, Germany; 

3. Procter, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, 

London; 

4. Pulliah, T., Lakshminarayana, K. and Hanumantha Rao, B., 2008. Plant 

Reproduction, Scientific Publishers, Jodhpur, India; 

5. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge 

University Press, Cambridge; 

6. Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer – 

Verlag, New York; 

7. Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic 

Press, London; 

8. Shivanna, K.R. and Swahney, V.K. (Eds.) 1997. Pollen Biotechnology for Crop 

Production and Improvement. Cambridge University Press, Cambridge; 

9. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology, A Laboratory 

Manual. Springer-Verlag, Berlin; 

10. Shivanna, K.R. and Johri, B.M.1985. The Angiosperm Pollen Structure and 

Function, Wiley Eastern Ltd., New Delhi; 

11. The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. 

The American Society of Plant Physiologists, Rockville, Maryland, USA.



 



M.Sc. Botany - Semester III 
 

B 303  PLANT ECOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. The environment: physical environment, biotic environment and abiotic environment. 
 

Ecology and human welfare. Climate, soil and vegetation patterns of the world: life zones, 

major biomes, vegetation and soil types of the world. 
 

2. Habitat and niche: concept of habitat and niche, niche width and overlap, fundamental and 

realized niche, resource partitioning, character displacement. 
 

3. Population Ecology: characteristics of a population, population growth curves, population 

regulation, life history strategies (r and k selection), concept of meta population, demes and 

dispersal, interdemic extinctions, age structured population. 
 

4. Species interactions: types of interactions, interspecific competition, herbivory, carnivory. 
 

Ecological succession: types, mechanisms, changes involved in succession, concept of 

climax. Hydrosere and Xerosere 
 

SECTION B  
 

5. Community ecology: nature of communities, community structure and attributes, levels of 

species diversity and its measurement, edges and ecotones, community classification. 
 

6. Ecosystem: structure and function. Energy dynamics. Mineral cycling (carbon, nitrogen and 
 

phosphorus). Primary production and decomposition. Structure and function of some Indian 
 

ecosystems– Terrestrial (forest, grassland) and aquatic (fresh water, marine, estuarine). 

 

 

7. Biogeography: Major terrestrial biomes. Theories of island 

biogeography. Biogeographical zones of India. 

 
8. Applied ecology: Environmental pollution – air, water and soil, kinds, sources, quality 

parameters. Effects on plant ecosystmems. Climate change – green house gases, ozone layer and 

ozone hole, consequences of climate change. Methods for mitigation of climate change: physical, 

chemical and biological. Biodiversity status, monitoring and documentation, major drivers of 

biodiversity change, biodiversity management approaches. Conservation biology: principles of 

conservation, major approaches to management. Indian case studies on 
 



 
 

 

conservation, management strategy (Biosphere reserves, Project tiger).   

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. To study the stratification of plants in botanical gardens. 
 

2. To prepare life forms of botanical gardens of college campus. Compare the 
biological spectrum of college campus with normal biological spectrum.  

3. To estimate the frequency of plants in the college campus. 
 

4. To estimate the relative frequency of plants in the college campus. 
 

5. To estimate the density of a plant species in the college campus. 
 

6. To estimate the relative density of a plant species in college campus. 
 

7. To determine the minimal size and number of quadrats required for 
reliable estimate of biomass in grass land. 

8. To determine the basal area of a plant species in the campus. 
 

9. To determine the important value index (IVI) of plant species in the campus. 
 

10. To estimate IVI of the plant species in a woodland using point center 
quarter methods. 

 

11. To determine plant diversity indices (Shamon - Wiener) continuum of 

dominance, species richness, equitability and biodiversity of species in 

the campus. 
 

12. To estimate rate of carbon dioxide evolution from different soils using soda 
lime or alkali absorption method. 

 

13. To study environmental impact of a given developmental activity using 
check list as a EIA method.  

14. Enumeraration in pond ecosystems. 
 

15. To study the composition of woodland ecosystem. 
 

16. Demonstration of chemical energy stored in leaves which was the 
transformed from 

 
radiation energy.  

17. Estimation of biomass of cropland plots.  



 
 

18. Estimation of chlorophyll. 
 

19. Determination of leaf area index methods with plain graph sheets. 
 

20. To determine the water holding capacity of soil collected from different locations  
 

Reference Books   
American Public Health Association American Water Works Association. 2013. 

 

1. Standard Methods for the Examination of Water and Waste Water. 
General Books LLC, USA. 

 

2. Sharma PD. 2007. Ecology and Environment. Rastogi Publications, Meerut. 
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4. Smith RL. 1996. Ecology and field Biology. Harper Collins, New York. 
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M.Sc. Botany – Semester III 
 

B 304 PLANT PHSYSIOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Plant water relations: free energy and chemical potential, osmotic potential, water potential 

and its determination, active and passive absorption of water, stomatal physiology and 

mechanisms of stomatal opening and closing, Soil-plant-atmosphere-continuum concept 

(SPAC), mechanism of water transport. 
 

2. Mineral nutrition: passive and active uptake of ions, translocation of minerals in plants, 
 

essential elements: their functions and symptoms of mineral deficiency, importance of foliar 

nutrition and use of chelates in agriculture, root microbe interactions in facilitating nutrient 

uptake, mechanism of assimilate translocation. 
 

3. The flowering process: phytochrome: structure, photochemical and biochemical properties, 

role in photomorphogenesis. Photoperiodism and its significance, mechanisms of floral 

induction. Vernalization. Morphological, biochemical and metabolic changes accompanying 

seed germination. 
 

4. Plant growth regulators and elicitors: biosynthesis, physiological effects and mechanism of 

action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, 

polyamines, jasmonic acid and salicylic acid. Role of plant growth regulatiors in agri-

horticulture. Hormone receptors. 
 

SECTION B  
 

5. Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten Equation and its 

significance, Mechanism of enzyme action. 
 

6. Photochemistry and Photosynthesis: General concepts and historical back ground, evolution of 

photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photo-oxidation of water, mechanisms of electron and proton transport, 
 

structure, synthesis and function of ATP, carbon assimilation-the Calvin’s cycle, 

photorespiration and its significance, the C4 cycle and CAM pathway, biosynthesis of starch 

and sucrose, physiological and ecological considerations. 
 

7. Respiration and Lipid metabolism : Plant respiration, glycolysis, the TCA cycle, electron  



 
 

 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism. Nitrogen fixation and nitrogen 

metabolism: Biological nitrogen fixation, nodule formation and nod factors, biosynthesis of 

amino acids and proteins, mechanism of nitrate uptake and reduction. 
  

8. Stress Physiology: Plant responses to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, metal toxicity, 

heat stress and oxidative stress. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. Determination of osmotic potential.  

2. Determination of water potential. 
 

3. Demonstration of osmosis. 
 

4. Determination of root pressure. 
 

5. Effects of high and low temperatures upon the permeability of the cytoplasmic membranes. 
 

6. Determination of suction force due to transpiration. 
 

7. Stomatal frequency and stomatal index of leaves. 
 

8. Rate of transpiration in leaves by cobalt chloride paper method. 
 

9. Determination of amylase activity 
 

10. Extraction and separation of chloroplast pigments by paper chromatographic method 

Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric  
11. method

  

12. Determination of Hill reaction 
 

13. Determination of rate of Aerobic respiration by continuous current method 
 

14. Determination of rate of Anaerobic respiration by continuous current method 
 

15. Determination of catalase activity 
 

16. Demonstration of Polyphenol oxidase 
 

17. Determination of reducing sugars  



 
 

18. Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
 

19. Extraction and estimation of seed proteins depending upon the solubility 
 

20. SDS – PAGE for soluble proteins extracted from the given plant materials 
 

21. Separation of isozymes esterase, peroxidase by native polyacrylamide gel electrophoresis 
 

22. Effect of Light quality on the rate of Photosynthesis 
 

23. Effect of CO2 concentartion on the rate of Photosynthesis 
 

24. Estimation of Starch by gravimetric method 
 

25. Demonstration of Starch hydrolysis 
 

26. Separation of Chloroplast pigments by chemical method 
 

Separation of amino acids and carbohydrates through two dimensional chromatographic 
27. method

 
  

Reference books 

 

1. Sinha SK 2014.A text book of Plant Physiology. Centrum Press, New Delhi.  
 

2. Seema Yadav 2014. Plant Physiology. SBW publishers, New Delhi. 
  

3. Heribert H and Kazuo S (eds) 2010. Plant responses to abiotic stress. Series 

 Topics in Current Genetics, Vol 4. Springer, Berlin. 
  

4. Philip Stewart and Schine Gobig 2011. Plant Physiology. CRC Press. 
  

5. Moore TC. 2011. Biochemistry and Physiology of Plant Hormones. Springer, 

 New York. 
  

6. Hooykaas PJJ, Hall MA and Libbenga KR (ed) 1999. Biochemistry and Molecular 

 Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands. 
  

7. Taiz L and Zeiger E. 1998. Plant Physiology. 2
nd

Edition. Sinauer Associates 

 including Publishers, Massachusetts, USA. 
  

8. Wisthoff P. 1998. Molecular Plant Development from Gene to Plant. Oxford 

 University Press, Oxford, UK. 
  

9. Thomas and Vince – Prue D. 1997. PhotoPeriodism in Plants. 2
nd

Edition. 

 Academic Press, Sandeigo, USA. 
  

10. Hopkins WG. 1995. Introduction to Plant Physiology. John Wiley & Sons 

 Including New York, USA. 
 

11. Mohr H and Schopfer P. 1995. Plant Physiology. Springer-Verlag, New York.  



 
 
 

12. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

Edition. 

Wordsworth Publishing Company, California, USA. 
 

13. Noggle GR and Fritz GJ. 1991. Introductory plant physiology. 2
nd

Edition. 

Prentice hall of India Limited, New Delhi. 

14. Davies PJ (ed) 1987. Plant hormones and their role in Plant Growth 

and Development. Mertinus Nijh off Publishers, Netherlands. 
 

15. Witham FH and Devlin RM. 1986. Plant Physiology. CBS Publishers 

and Distributors, Bangalore. 

16. Wilkins MD. 1987. Advanced Plant Physiology. English Language Book 

Society, Longman Scientific and Technical, Harlow, UK. 

17. Bewley JD and Black M. 1982. Physiology and Biochemistry of seed in relation 

to germination and dormancy. Volume 1 and 2. Springer – Verlag, Berlin. 
 

18. Khan AA. 1982. The Physiology and Biochemistry of Seed Development, 

Dormancy and Germination. Elsevier, Amsterdam, Netherlands. 

19. Ting IP. 1982. Plant Physiology. Addison-Wesley, Reading, MA. 
 

20. Murthy HNK. 1981. Plant growth substances including applications in 

Agriculture. Tata McGraw Hill Publishing Company Ltd., New Delhi. 
 

21. Kramer PM and Kozlowski TT. 1980. Physiology of Woody Plants. 

Academic Press, New York. 
 

22. Hewit EJ and Smith TA. 1975. Plant Mineral Nutrition. English University Press, 
 

23. Meyer AM and Poljakoff-Mayber A. 1975. The germination of Seeds. 

Pergamon Press, Canada. 

24. Hess D. 1974. Plant Physiology. Narosa Publishing House, New Delhi. 
 

25. Audus LJ. 1972. Plant Growth Substances. Volume 1. Chemistry and 

Physiology. Leonard Hill, UK. 

26. Slayter RO. 1967. Plant Water Relationships. Academic Press, London 
 

27. Hillman WS. 1963. Physiology of Flowering. Holt, Reinhart and Winston, 

New York. 
 



 



M.Sc. Botany - Semester IV 

 

B 401 GENETIC ENGINEERING OF PLANTS AND MICROBES  

Theory  

S.No Unit 

 SECTION A 
 

1. Basics of rDNA technology: restriction enzymes–types, nomenclature, mechanism of 

action. Methodology of rDNA molecule synthesis–joining overlapping ends, blunt end 

joining, polylinkers. Vectors–features. Cloning vectors– plasmids, viral DNA, 

cosmids, bacterial and yeast artificial chromosomes(BACs and YACs). Expression 

vectors. 
 

2. Bacterial transformation. In-vitro packaging. Recognition of transformants–antibiotic 

resistance, Lac Z gene based selection. Genomic library, cDNA library. 
 

3. Methods of gene transfer in plants: electroporation, gene gun, Agrobacterium 

mediated– binary and co integrative vector based. Chloroplast transformation. 

4. Classical examples of successful cases of transgenic plants– fungal, bacterial, viral 

and insect tolerance (BT and proteinase inhibitors), herbicide tolerance, abiotic stress 

tolerance, male sterility– Barnase-Barstar. Quality improvement –golden rice, late 

ripening tomatoes (Flavr Savr). 
 

SECTION B 
 

5. Techniques in genetic engineering I: Blotting techniques– Southern, Northern and 

Western blotting, radioactive and non-radioactive labeling, detection of 

hybridization. In-situ hybridization– technique, radioactive and non-radioactive 

probes, enzyme and fluorescence detection methods (FISH), applications of the 

technique. PCR– technique, types, applications. DNA sequencing– basic principle of 

Sanger’s method, automated DNA sequencing, high throughput DNA sequencing. 
 

6. Techniques in genetic engineering II: DNA fingerprinting–hybridization based 

(RFLP), PCR based (RAPD, AFLP). Restriction mapping. Microarray technique 

and its applications. 
 

Sequencing genomes–whole genome sequencing, shot gun sequencing. Next 

generation sequencing– 454 sequencing. 
 

7. Plant growth promoting bacteria – nitrogen fixers, siderophores, phytoharmone 

production. Genetic improvement of industrially important microbes for production 

of useful products – biopesticides, biofertilizers, antibiotics. Intellectual Property 
 

Rights, farmer’s rights. Patents. Ethical and environmental issues in genetic engineering.   



 
 

 

8. Bioinformatics: Scope. Data bases– types, Genbank, PIR, PDB. An account of 
 

NCBI. Web based tools for sequence searches –BLAST.  Genome projects, genome   
annotation, gene annotation, features of the genome of Arabidopsis, rice. Genomics– 

structural genomics, comparative genomics, functional genomics. Molecular 

phylogeny and phylogenetic trees.Metagenomics. 

 Practicals 
 

S. No Exhibit/Experiment  
 

1. Isolation of plasmid DNA  
 

  

 

 

2. Bacterial transformation and identification of transformation 
 

  

 

 

3. Plant DNA isolation 
 

  

 

 

4. Restriction enzyme digestion and gel electrophoresis 
 

  

 

 

5. Assignments on the syllabus 
   

6. Pictorial demonstration of the various techniques 
 

Reference Books   
1. Glick BR, Pasternak JJ and Patten CL. 2010. Molecular Biotechnology 

Principles and Applications of rDNA. ASM Press, USA. 
 

2. Attwood TK, Smith DJP and Phukan S. 2009. Introduction to Bioinformatics. 

Pearson Education Ltd., UK. 
 

3. Sateesh MK. 2008. Bioethics and Biosafety. I K International Pvt. Ltd., Bangalore. 
 

4. Channarayappa. 2007. Molecular Biotechnology Principles and practices. Taylor 

and Francis, UK. 
 

5. Watson JD. 2007. Recombinant DNA: Genes and Genomes: A short course. W. 
 

H. Freeman, USA. 
 

6. Primrose SB and Twyman RM. 2006. Principles of Genome Analysis and 

Genomics. Blackwell publishers, USA. 
 

7. Lewin B. 2004. Genes VIIII. Pearson Prentice Hall, New Jersey. 
 

8. Chawla HS. 2002. Introduction to Plant Biotechnology. Oxford and 
 

I B H Publlishers, USA.  



 



 M.Sc. Botany – Semester IV 

 B 402 EVOLUTION AND PLANT BREEDING 

 Theory 

S. No Unit 
  

 SECTION A   
1. Origin of life and unicellular evolution: Origin of basic biological molecules, abiotic 

synthesis of monomers and polymers , concept of Oparin and Haldane, experiment 

of Miller (1953). The first cell – evolution of prokaryote, RNA world. Origin of 

eukaryotic cells– Endosymbiont theory, evolution of unicellular eukaryotes, 

anaerobic and aerobic metabolism. 
 

2. Theories of organic evolution: Lamarckism, Darwinism–concepts of variation, 

adaptation, struggle, fitness and natural selection, Synthetic theory, phyletic 

gradualism, punctuated equilibrium, concepts of neutral evolution. 
 

3. Molecular evolution: molecular divergence and molecular clocks–protein and 

nucleotide sequence analysis, gene duplication and divergence. Hardy-Weinberg 

equilibrium and its applications. 
 

4. Plant breeding: history, objectives, activities, important achievements and undesirable 
 

consequences. Organizations for crop improvement in India: ICAR, Agricultural 

universities, Central institutes for crop improvement, All India coordinated 

programmes. Plant Introduction, domestication and acclimatization. 
 

SECTION B 
 

5. Methods of breeding self pollinated crops: Mass selection, Pureline selection, 

Pedigree method, Bulk method, Backcross method, Multiline varieties. 
 

6. Methods of breeding cross pollinated plants: Bulk Selection, Recurrent selection, 

Synthetic varieties, Hydbridization. Inbreeding depression and Heterosis – genetic 

and molecular basis. 
 

7. Breeding of vegetatively propagated crops. Role of apomixis in plant breeding. 

Mutation breeding.  
8. Biostatistical methods: basic concept of parametric and non-parametric methods. 

Graphical representation. Measures of central tendency and dispersion. 

Probability distributions–Binomial, Poisson and Normal distributions. Concepts 

of confidence intervals, types of error, levels of significance. Regression and 

correlation; t-test. ANOVA. Basic introduction to multivariate statistics. 
 



 
 
 

Practical   
1. Problems based on Hardy Weinberg law  
2. Line diagrams showing the plan of different methods of breeding self pollinated 

crops- Mass selection, Pureline selection, Pedigree method, 
 

3. Line diagrams showing the plan of different methods of breeding cross 

pollinated crops- Bulk Selection, Recurrent selection. 
 

4. Methods of hybridization in rice, sorghum, bajra, cotton in standing crop in the field. 
 

5. Assignments with problems for computing measures of central tendency and 

dispersion- mean, median and mode, standard deviation and standard error. 
 

6. Assignment with problems for computing correlation and regression coefficients. 
 

7. Assignment with problems for implementing t test. 
 

8. Assignment with problems for computing ANOVA. 
 

References   
1. Singh BD. 2012. Plant Breeding: Principles and Methods. Kalyani Publishers, 

Delhi. 
 

2. Stickberger MW. 1985. Genetics. McMillan, New York. 
 

3. Frey KJ. 1981. Plant Breeding II. Iowa State University Press, Oxford. 
 

4. Jones DA and Wilkins DA. 1971. Variation and adaptation in plant species. 

Heinemann Educational Books Ltd., London. 
 

5. Stebbins GL.1971. Chromosomal evolution in Higher Plants. Edward Arnold 

Publishers Ltd., London. 
 

6. Poehlman JM and Borthakur D. 1969. Breeding Asian field crops: With Special 

Reference to Crops of India. Oxford and IBH Pub. Co., Delhi. 
 

7. Briggs FN and Knowles PF. 1967.Introduction to Plant Breeding. Reinhold Pub. 

Corp., New York. 
 

8. Brewbaker JL. 1964. Agricultural Genetics. Prentice-Hall, New Jersey, USA. 
 

9. Allard RW. 1961. Principles of Plant Breeding. 2
nd

Edition. John Wiley and Sons 

Inc., New York. 
 



 



M.Sc. Botany - Semester IV 
 

B 403 PLANT PATHOLOGY 
 

Theory  
 

S. No Unit 
  

 
SECTION A 

 

1. Importance of plant diseases, classification of plant diseases, causes of plant 

diseases, symptoms of plant diseases, post harvest diseases. Dispersal of 

plant pathogens- active and passive. 
 

2. Infection phenomena – pre penetration, penetration and post penetration. Factors 

affecting infection. Effect of environment on plant disease development – 

temperature, humidity and light. 
 

3. Molecular basics of host pathogen interactions (fungi, bacteria & viruses) and 

genetic engineering for disease resistance. Defense mechanisms in plants: pre–and 

post–infectional defense mechanisms, phytoalexins. 
 

4. Role of enzymes in plant diseases – pectic, macerating, cellulolytic, lignolytic, 

proteolytic, lypolytic enzymes and hemicellulases, inactivation of enzymes. 
 

SECTION B  
 

5. Role of toxins in plant diseases – Phytotoxins, vivo toxins, host specific patho 

toxins & non specific patho toxins. 

 
6. Control of plant diseases: Cultural practices: field & crop sanitation, crop rotation; 

 
Chemical control: systematic & non systematic fungicides; Biological control. 

microbial pesticides. 
 

Plant diseases management through host resistance: vertical, horizontal, 

monogenic, polygenic, specific & general resistance. Development of resistant 

varieties. 
 

7. Symptoms, etiology, epidermology & control measures with reference to the 

following: 
 

Fungal diseases – Club root of crucifers, Damping off of seedlings.  Leaf spot of  



 
 

 

turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of cotton, 

Tikka disease of ground nut. 
  

8. Bacterial diseases – Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

Blight of rice, Brown rot of potatoes. Viral and phytoplasma diseases – 

Grassy shoot diseases of sugarcane, Little leaf of brinjal, Rice tungro. 

 Practical 
  

. S. No Exhibits/ Experiments 
  

1. Study of symptoms, microscopic examination of diseased parts and identification 

 of the pathogens involved in different plant diseases 

 Fungal diseases–Club root of crucifers, Damping off of seedlings.  Leaf spot of 

 turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

 Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of 

 cotton, Tikka disease of ground nut. 

 Bacterial diseases–Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

 Blight of rice, Brown rot of potatoes. 

 Viral and phytoplasma diseases – Grassy shoot disease of sugarcane, Little leaf of  

 brinjal, rice tungro. 
  

2. Isolation of fungal pathogens from leaves. 
  

3. Isolation of fungal pathogens from soil. 
  

4. Extraction of pectolytic enzymes from a pathogen. 
  

5. Extraction of cellulase enzyme from a pathogen. 
  

6. Isolation of plant pathogen– bacteria.  
 

7. Isolation (purification) of plant viruses. 
 

Reference Books 
 

1. Ravichandra NG. 2013. Fundamentals of Plant Pathology. PHI Learning 

Pvt. Ltd., Delhi. 
 

2. Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular 

Biology. Humana Press, New Jersey. 
 



  
 

 

3. Mehrotra RS.2006. Plant pathology. Tata McGraw Hill Publishing Co. Ltd., 

New Delhi. 
 

4. Sharma PD. 2004. Plant pathology. Rastogi Publications, New Delhi. 
  

 Bilgrami S and Dubey HC. 1998. A text book of modern Plant pathology. 

 Sangam Books Ltd., Mumbai. 
  

5. Stacey G and Keen TN. (ed). 1996. Plant Microbe Interactions. Vols. I-III. 

 Chapman and Hall, New York; Vol. IV. APS Press, St. Paul, Minnesota. 
  

6. Singh RS. 1990. Plant diseases. Oxford and IBH Publishing Co., New Delhi. 
  

7. Butler EJ. 1973. Fungi and diseases in plants. Periodical Expert Book Agency, 

 Delhi. 
  

8. Roberts D and Boothroyd CW. 1973. Fundamentals of Plant pathology. W. H. 

 Freeman and Co., Ltd., New York. 
  

9. Rangaswamy G. 1972. Disease of crop plants in India. Prentice Hall of India, 

 New Delhi. 
  

10. Strobell GA and Mathre DE. 1970. Outline of Plant pathology. D. Van 

 Nostrand-Reinhold Co., New York. 
  

11. Matthews REF. 1970. Plant virology. Academic Press, New York. 
  

12. Agrios GN. 1969. Plant Pathology. Academic Press, New York. 
  

13. Walker JC. 1969. Plant pathology. McGraw Hill Book Co., New York. 
  

14. Wheeler BEJ.1969. An introduction of Plant diseases. John Wiley and Sons 

 Ltd., New York. 
  

15. Smith KM. 1968. Plant viruses. Methuen, London. 
  

16. Mundkar BB.1967. Fungi and Plant diseases. McMillan and Co. Ltd., Calcutta. 
  

17. Wood RKS.1967. Physiological Plant Pathology. Blackwell Scientific 

 Publications, Oxford. 
  

18. Kelman A. 1967. Source Book of Laboratory Exercise in Plant Pathology. W. 

 H. Freeman, New York. 
 

19. Rangaswamy G. 1962. Bacterial Plant Diseases in India. Asia Publishing House,  



 
 

 

Bombay.  
 

20. Horsfall JC and Diamond AE.1960. Plant Pathology – An Advanced Treatise 

– 3 volumes. Academic Press, New York. 
 

21. Goodman et al.1957. Biochemistry and Physiology of Infections and 

Plant Diseases. Princeton, Van Nostrand, Belgium. 
 

22. Plank JEV.1953. Plant Diseases – Epidemics and Control. Academic 

Press, New York. 
 



 



 

 M.Sc. Botany - Semester IV 

 B 404  CROP PHYSIOLOGY AND BIOTECHNOLGY 

 Theory 

S. No Unit 

 SECTION A   
1. Crop Physiology: Molecular biology of light reactions. Photosynthetic pathways. 

 
2. Mechanism of Photorespiration. Biotechnological strategies to improve 

photosynthesis, yield components. Source – sink relationships. 
 

3. Stress Physiology: Physiology and molecular biology of stress tolerance in 

response to water, salt and heavy metal stress. 
 

4. Methods in biotechnology: Tissue culture techniques in crop improvement, 

Protoplasts and cell fusion. 
 

SECTION B 
 

5. Recombinant DNA technology: basic principles of recombinant DNA technique. 

Techniques of transferring genes into plants. 
 

6. Potentials of Biotechnology: Molecular mechanism to confer herbicide resistance 

in crop plants. Genetic engineering to improve plant disease resistance. 
 

7. Genetic manipulation of crops for insect resistance, Genetic engineering of 

seed proteins and oils. 
 

8. Bioinformatics: Fundamentals of Genomics and Proteomics. PCR and its application in 

crop improvement, Principles of microarray technology and its applications. 
 

 Practical 

S. No Exhibit/Experiment   
1. Exercise-1: Chlorophyll absorption spectrum and quantitative determinations, 

 
assay  of Hill reaction in isolated chloroplast. Crop growth analysis. 

 

2. Exercise-2: Determination of CO2 compensation points in some crop plants, 

Estimation of carbohydrate, protein and nucleic acid contents in plants. 
 

3. Exercise-3: Determination of the activities of some enzymes associated with 

Carbohydrates and protein metabolism. 
 

4. Exercise-4: Effect of nitrogen and potassium on the growth and yield of crop 

plants. 
 

5. Exercise-5: Leaf anatomy in relation to diversity in photosynthetic pathways. 
 

6. Exercise-6: Effect of water and salt stress on the accumulation of proteins. 
 

7. Exercise-7: Estimation of nitrogen, phosphorus and potassium.  



 
 

 

8. Exercise-8: Experiments to study the effect of water and salt stress on seed 

germination and seedling development. 
 

9. Exercise-9: Experiments to study the weed control using some common herbicides.  
 

10. Exercise-10: Polyacrylamide gel electrophoresis of proteins. 
 

11. Exercise-11: Isolation of DNA. 
 

12. Exercise-12: Polymerase chain reaction. 
 

13. Exercise-13: Isolation of explants, establishment and maintenance of callus; 

Sub-culture of callus. Study of Somaclonal variation. 
 

14. Exercise-14: Isolation and culture of single cells. 
 

15. Exercise-15: Experiments on herbicide resistance and disease resistance in plants. 
 

Reference Books  
 

1. Lebowitz RJ. 1995. Plant Biotechnology, a laboratory manual. Wm. C. Brown 

Publishers, Qubuque. 
 

2. Murray Meo – young. 1995. Comprehensive Biotechnology. Vol . 1. Pergamon 

 Press Oxford. 
  

3. Marshall G and Walters O (ed) 1994. Molecular Biology in Crop Protection. 

 Champman and Hall. 
  

4. Old RW and Primrose SB. 1994. Principles of gene manipulation. Blackwell 

 Science. 
  

5. Salunkhe DK, Bhatt NR and Desai BB. 1990. Post Harvest Biotechnology of 

 Flowers and Ornamental Plants. N. Bayoprokash, Calcutta 
  

6. Davies KE. (ed) 1988. Genome Analysis. IRI Press, Oxford. 
  

7. Pierik RIM. 1987. Invitro Culture of Higher Plants. Martinus Nihoff Publishers 

 Dordrecht. 
  

8. Primrose SB. 1987. Molecular Biotechnology. Blackwell Scientific Publications, 
  

9. Day PR. 1986. Biotechnology and Crop Improvement and Protection. BCPC 

 Publications. 
  

10. Mantell SH and Smith N (ed) 1983. Plant Biotechnology. Cambridge University 

 Press, Cambridge. 
  

11. Noggle GR and Fritz GJ. 1977. Introductory plant physiology. 
  

12. Reinert J and Bajaj YPS. 1977. Plant Cell, Tissue and Organ Culture. Springer – 

 verlag, Berlin. 
 

13. Lange OI, Kappen L and Schule DD. 1976. Water and Plant Life.  



 

 

14. Burris RH and Black CC (ed) 1975. CO2 Metabolism and Productivity of Plants.  
 

15. Evans IT. 1975. Crop Physiology. 
  

16. Major AM and Mayber P. 1975. The germination of seeds. 2
nd

 Edition. 

17. Mayber PA and Gele J. (ed) 1975. Plants in Saline Environments. 
  

18. Ashston and Crafts A. 1973. Mode of Action of Herbicides. 
  

19. Epstein E. 1972. Mineral Nutrition of Plants: Principles and Perspectives. 
  

20. Fogg GK. 1972. Photosynthesis. 
  

21. Hillman WS. 1972. The Physiology of Flowering 
  

22. Kozlowski TT. (ed) 1972. Seed Biology. 3 Vols. 
  

23. Levitt J. 1972. Response of Plants to Environmental Stresses. 
  

24. Hatch  MD,  Osmond  CB  and  Slatyer  RO  (ed)  1971.  Photosynthesis  and 

 Photorespiration. 
  

25. Gregory RPF. 1971. Biochemistry of Photosynthesis. 
  

26. Zelitch I. 1971. Photosynthesis, Photorespiration and Plant Productivity. 
  

27. Gollek B. (ed) 1970. Structure and Function of Plant Cells in Saline Habitats. 
  

28. Kozlowski TT. (ed) 1968. Water Deficit and Plant Growth. 
 

29. Annual Review of Plant Physiology. 1950. Vol. – Annual Reviews Inc., Stanford.  
 



M.Sc. Botany – Semester I  
B101: BIOLOGY AND DIVERSITY OF ALGAE AND BRYOPHYTES 

Theory  

S. No Unit 

 SECTION A 
 

1. Criteria employed in classification of algae. Classification given by Fritsch, Bold 

and Wynne, Lee. Thallus organization, reproduction and life cycles in algae. 
 

2. Range of thallus structure, reproduction, life histories of Chlorophyceae with 

special reference to the genera: Chlamydomonas, Tetraspora, Volvox, Chlorella, 

Scenedesmus, Ulva, Enteromorpha, Cladophora, Fritschiella, Oedogonium, 

Spirogyra, Cosmarium, Caulerpa, Chara. 
 

3. Salient features of Protochlorophyta; Xanthophyta: Vaucheria. Bacillariophyta: 
 

Cyclotella, Navicula; Phaeophyta: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

4. Salient features of Rhodophyta: Gelidium, Gracilaria, Polysiphonia; 

Cyanophyta: Nostoc, Lyngbya, Spirulina. 
 

SECTION B 
 

5. Diversity of marine and fresh water algae in India. Economic importance of 

algae– single cell protein, pigments, lipids, and omega fatty acids. Algal blooms. 

Algal bio fertilizers. Cultivation of economically important seaweeds–Porphyra, 

Gracilaria, Gelidium. Mass culture of micro algae. 
 

6. Classification of Bryophytes given by Smith, Campbell. Ecological and 

economic importance of Bryophytes. Conduction in Bryophytes. 
 

7. Morphology, structure, reproduction and life history of Hepatocopsida: 

Marchantiales: Marchantia; Jungermaniales: Pellia, Porella; 

Anthocertopsida: Anthoceros. 
 

8. Morphology, structure, reproduction and life history of Bryopsida: Sphagnales: 
 

Sphagnum; Funariales: Funaria; Polytrichales: Polytrichum.   

 Practical 

S. No Exhibit/Experiment   
1. Examination of vegetative and reproductive morphology of Chlorophyceae: 

Chlamydomonas, Tetraspora, Volvox, Chlorella, Scenedesmus, Ulva, Enteromorpha, 

Cladophora, Fritschiella, Oedogonium, Spirogyra, Cosmarium, Caulerpa, Chara. 

2. Examination of vegetative and reproductive morphology of Bacillariophyceae:  
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Cyclotella, Navicula; Phaeophyceae: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

3. Examination of vegetative and reproductive morphology of 

Rhodophyceae: Gelidium, Gracilaria, Polysiphonia. 
 

4. Examination vegetative and reproductive morphology of Xanthophyceae: Vaucheria 
 

Cyanophyceae: Nostoc, Lyngbya, Spirulina. 
 

5. Field work to get acquaintance with the algae of Visakhapatnam coast and 

fresh water algae in and around Visakhapatnam. 

6. An examination of the external features and internal structure and reproductive 

organs of: Riccia, Targionia, Monoclea, Plagiochasma. 

7. An examination of the external features and internal structure and 

reproductive organs of the genera: Fimbriaria, Marchantia, Pellia, Porella. 
 

8. An examination of the external features and internal structure and reproductive 

organs of: Anthoceros, Notothylus, Andreaea, Funaria, Polytrichum. 

 Reference Books 

1. Lee RW. 2007. Classification of Algae. 
  

2. Kumar HD. 1988. Introductory Phycology. Affiliated East West Press Pvt. Ltd., 

 New Delhi. 
  

3. Round FE. 1986. The Biology of Algae. Cambridge University Press, New York. 
  

4. Bold HC and Wyne MJ. 1978. Introduction to the Algae. Prentice-Hall, New 

 Jersey. 
  

5. Presscot GW. 1969. The Algae- a Review. Houghton Mifflin Company, Boston. 
  

6. Morris I. 1967. An Introduction to the Algae. Cambridge University Press, UK. 
  

7. Chapman VJ.1962. The Algae. Macmillan and Co Ltd., London. 
  

8. Lewin RA. 1962. Physiology and Biochemistry of Algae. Academic Press, New 

 York. 
  

9. Round FE. 1962. Ecology of Algae. Cambridge University Press, New York 
  

10. Smith GE (ed) 1950. Fresh Water Algae. Elsevier Science, USA. 
  

11. Fritsch FE.1945. The Structure and Reproduction of Algae Vols. 1& II. 

 Cambridge University Press, New York. 
  

11. Chopra RN and Kumra PK. 1988. Biology of Bryophytes. New Age International (P) Ltd. 

 Publishers, New Delhi.   
12. Parihar NS. 1991. Bryophyta. Central Book Depot, Allahabad.  
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13. Puri P. 1980. Bryophytes. Atmaram and Sons, Delhi. 
 

14. Smith GM. 1955. Cryptogamic Botany Vol.II. Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

15. Kashyap S. 1929. Liverworts of the Western Himalayas and Punjab Plains 

Part I and Part II. University of Panjab, Lahore, Pakistan. 



 



M.Sc. Botany - Semester I  
B 102: BIOLOGY AND DIVERSITY OF BACTERIA, VIRUSES AND 

FUNGI 

Theory  

S. No Unit 

 SECTION A 
 

1. General account of archaebacteria, eubacteria and cyanobacteria. Classification 

of eubacteria. Ultrastructure, nutrition, reproduction and economic importance 

of bacteria. 
 

2. Morphology and chemical composition of Actinomycetes, Spirocetes, 

Rickettsiae and Mycoplasmas. 

 
3. Classification of viruses. Ultrastructure and chemistry of viruses. Replication 

and transmission of viruses. History, origin and evolution of plant viruses. Plant 

viral diseases. 
 

4. Microbial Ecology: quorum sensing, gentrification, phosphorous 

solubilization, nitrogen fixation. 
 

SECTION B  
 

5. Classification and phylogeny of fungi. Molecular aspects in classification. Thallus 

organization in fungi. Ultrastructure of fungal cell. Unicellular and multicellular 

organization. Cell wall composition. Fungal diseases in plants and humans. 

 
6. General account of Mastigomycotina, Zygomycotina, 

Ascomycotina, Basidiomycotina, Deuteromycotina. 

 
7. Reproduction in fungi: vegetative, asexual and sexual. Heterothallism, 

 
heterokaryosis and parasexuality. Nutrition in fungi: saprobic, biotrophic, 

and symbiotic. 

 
8. Fungi in industry: medicine, food, pest and weed management (biocontrol 

agents). Mushroom cultivation. Fermentation methods. Mycorrhiza. 

Practical  
 

S. No Exhibits/ Experiments 
 

1. Tools of microbiology: Care and use of the microscope, Spectrophotometer, P
H

 

meter, Micrometer, Hemocytometer, Autoclave, Centrifuge, Biological safety 
 



  
 
 

 cabinets, Inoculation needle and loop, Incubator, Colony counter & Lyophilizer. 
  

2. Differential staining: Gram staining. 
  

3. Differential staining: Acid fast staining. 
  

4. Study of bacterial growth: To prepare the growth curve of bacteria. 
  

5. Study of cyanobacteria: Isolation and cultivation of cyanobacteria. 
  

6. Isolation of rhizobia from root nodules. 
  

7. Cultivation of viruses in embryonated eggs. 
  

8. Isolation of fungi by Petri plate exposure method. 
  

9. Morphological study of: Stemonitis, Saprolegnia, Mucor, Morchella, Aspergillus, 

 Agaricus, Cyathus, Synchitrium, Helminthosporium. 
 

10. Symptomotology and anatomical study of some diseased specimens: white rust, 

powdery mildew, green ear of bajra, rust of wheat, rust of linseed, Tikka disease of 

ground nut, red rot of sugarcane, blast of rice, citrus canker, tobacco mosaic disease. 
 

References Books   

1. Kaursethi I and Surinder KW 2011. Text Book of Fungi and their Allies. 

Macmillan publishers, New Delhi, India. 
 

2. Ram Reddy S & Reddy SM 2007. Essentials of Virology.  Scientific publishers, 

 Jodhpur, India.  
  

3. Sharma K 2005. Manual of Microbiology Tools and Techniques. Ane Book, New 

 Delhi, India.  
  

4. Matthew RH 2004. Plant virology. 4
th

  edition. Academic press an imprint of 

 Elsevier, California, USA. 
   

5. Prescott et al. 2003. Microbiology. McGraw Hill Education, New York. 
   

6. Aneja  KR  2003. Experiments  in  Microbiology,  Plant  pathology  and 

 Biotechnology. New Age International publishers, New Delhi. 
 

7. Verma HN 2003. Basics of plant Virology. IBH publishing co. Pvt. Ltd., New 

Delhi. 
 



  
 

 

8. Mehrotra KS and Aneja KR 2003. An Introduction to Mycology. New 

Age International Publishers, New Delhi. 
 

9. Sullia SB and Shantharam S 2001. General Microbiology. Oxford and IBH 

 publishing Co. Pvt. Ltd, New Delhi. 
  

10. Reddy SM and Ram Reddy S 2000. Microbiology a Laboratory Manual. BSC 

 Publishers and Distributors, Hyderabad. 
  

11. Flint SJ, Enquist LW, Krug RM, Racaniello VR, Skalka AM 2000. Principles of 

 Virology, Molecular Biology, Pathogenesis and Control. ASM press, Washington 

 DC. 
  

12. Rao AS 1999. Introduction to Microbiology. Prentice Hall of India Pvt. Ltd., 

 Delhi. 
  

13. Alexopoulus CJ, Mims CW, Blackwell M 1996. Introductory Mycology. 4
th

 

 edition. Replika press, North Delhi. 
  

14. Paul S 1995. Bacteria in Biology, Biotechnology and Medicine. 5
th

 edition. John 

 Wiley and son Ltd., UK. 
  

15. Pelczar, Chan and Krieg 1993. Microbiology. 5
th

 edition. McGraw Hill Education, 

 New York. 
  

16. Stainer RT, Ingraham JL, Wheelis ML and Painter PR 1987. General Microbiology. 5th 

 Edition. Macmillan, London. 
  

17. Smith KM 1968. Plant viruses. Elsevier, New York. 
 

18. Rangaswamy G 1962. Bacterial Plant disease in India. Asia Publishing House, 

Bombay. 
 
 

. 



 



 M.Sc. Botany - Semester I 
 

 B103 CELL BIOLOGY OF PLANTS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. The cell theory. Origin and development of cell biology as a separate branch. 

Dimensions of size and weight: micron to angstrom, microgram to pictogram. Ultra 

structure and organization of prokaryotic and eukaryotic cells. Specialized cell types. 
 

2. Chemical foundation: macromolecules–structure, shape and information. Non-covalent 

interactions in relation to function of nucleic acids and proteins. Biochemical energetics: 

types of energy– thermal, electrical and radiant energy, interconvertability of energy. 

Laws of thermodynamics as applicable to biological systems. 
 

3. Cell wall:structure and functions, cell wall architecture, biogenesis and growth. 

Plasmodesmata: structure and function, plasmodesmata in comparison to gap 

junctions of animal cells. Plasma membrane: structure, models and functions. 

ATPases receptors, carriers, channels, pumps. Vacuole structure and function, 

vacuolar ATPases, transporters. 
 

4. Cytoskeleton: microtubules and microfilaments, their role in cell division and 

motility; intermediate filaments– role in providing strength. Labeled antibody 

technique for visualizing cytoskeleton. 
 

SECTION B 
 

5. Chloroplast and Mitochondria: structure and function, genome organization, 

nucleo-cytoplasmic interactions, RNA editing. 
 

6. Other organelles: structure and function– endoplasmic reticulum, Golgi apparatus 

lysosomes,, ribosomes, microbodies, peroxisomes. 
 

7. Tools in cell biology 1: microscopy–working principles of light microscopy, 

resolution power of microscope, different types of light microscopes, stains used. 

Image processing methods in microscopy. Scanning electron microscopy. 

Transmission electron microscopy– principle of working, preparation of 

specimens for electron microscopy –Fixing, sectioning, spreading molecules, 

negative staining, shadow casting, freeze fracture and freeze etching. 
 

8. Tools in cell biology II: subcellular fractionation– homogenization, principle of density 

gradient centrifugation. Spectroscopic techniques– principle and applications 

 



  

  

 of UV- visible, ESR. Spectrofluorimetry. Circular dichroism (CD). Nuclear magnetic 

 resonance (NMR). Whole cell autoradiography. Radiolabeling techniques: properties  

 of different radioisotopes used in biology, their detection and measurement, 

 incorporation of radioisotopes in biological tissues and cells. 
  

 Practical 
  

S. No Exhibit/Experiment 
  

1. Electron microscopic picture of prokaryotic and eukaryotic cells. 
  

2. Images of cytoskeleton. 
  

3. Electron microscope pictures of chloroplast and mitochondria. 
  

4. Electron microscope pictures of endoplasmic reticulum, Golgi apparatus. 
  

5. Study of mitosis using acetocarmine. 
  

6. Isolation of mitochondria and the activity of its marker enzyme, succinate 

 dehydrogenase (SDM). 
  

7. Fluorescence staining with FDA for cell viability and cell wall staining with 

 calcofluor. 
  

8. Pictures of images of shadow casting, negative staining, freeze fracturing and 

 freeze etching. 
  

9. Images of cells in flourescence, phase contrast and confocal microscopy, whole 

 cell autoradiography.   
10. Establishing sucrose density gradients. 

 

Reference Books  
 

1. Alberts B, Breyer D, Hopkin K, Johnson AD, Lewis J, Raff M, Roberts K and 

Watter P 2014. Essential Cell Biology. 4
th

Edition. Garland publishers, New York. 

2. Sharp D, Ploppe G and Sikorski E 2014. Lewin's Cells. 3
rd

 Edition. Viva 

Books, New Delhi. 
 

3. Cooper GM, Hausman RE 2013. The Cell – A Molecular Approach. 6
th

 

Edition. Sinauer Associates, Incorporated, USA. 
 

4. Karp G 2013. Cell and Molecular Biology – Concepts and Experiments. 

7
th

 Edition. Wiley Global Education, USA 
 

5. McLennan A, Bates A, Turner P, White M 2013. Bios Instant Notes in 

Molecular Biology. 4
th

 Edition. Garland publishers, New York. 
 

6. Cowling G, Allen T 2011. The Cell. A very Short Introduction. Oxford 

University Press, USA. 
 



 
 
 

7. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walker P 2007. Molecula 

Biology of the Cell. 5
th

 Edition. Garland publishers, New York. 
 

8. Schaffer SW 2007. Mitochondria: The Dynamic Organelle. 1
st

 Edition. 

Springer Verlag. 
 

9. Wilson J, Hunt T 2007. Molecular Biology of the Cell 5
th

 edition. The 

Problems Book. 2
nd

 Edition. Garland publishers, New York. 
 

10. Celis JE (ed) 2006. Cell Biology–A Laboratory Hand Book. 3
rd

 Edition. 

Elsevier, USA. 
 

11. Lodish H, Berk A, Kaiser CA, Kreiger M, Scott P M, Bretcher A, Ploegh H, 
 

Matsudaira P. 2004. Molecular Cell Biology. 5
th

 edition. W. H. 

Freemanand Company, New York. 

12. De DN 2000. Plant Cell Vacuoles. An Introduction. CSIRO Publication 

Collingwood, Australia. 

13. Krishna Murthy KV 2000. Methods in Cell Wall Cytochemistry. CPC 

Press, Boca Raton, Florida. 
 

14. Lodish, Berk A, Zipursky SL, Matsdaira P, Baltimore D and Darnell J 2000 
 

Molecular Ce11 Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
 

15. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD 1999. 

Molecular Biology of the Cell, Garland Publishing, New York. 
 

16. Kleinsmith LJ and Kish VM 1995. Principles of Cell and Molecular Biology. 
 

2
nd

 Edition. Harper Collins College Publishes, New York, USA. 
 

17. Avers CJ 1986. Molecular Cell Biology. Addison Wesley Publishing Company 

USA. 



 



 M.Sc. Botany – Semester I 
 

 B 104  CYTOLOGY AND CYTOGENETICS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Nucleus: structure of nuclear membrane and nuclear pore complex, nucleolus, 
 

ribosome biosynthesis.Chromatin: eu and heterochromatin, arrangement of 
 

chromatin. Molecular organization of chromatin: components, nucleosomes– 

composition and organization, 10 nm, 30 nm, solenoid, scaffolds. 

Chromosome structure: molecular organization of centromeres and telomeres. 

Types of chromosomes: lampbrush, polytene. 
 

2. Chromosome identification: karyotype analysis. Chromosome banding techniques–

Q, C, G and R banding. Flowcytometry and confocal microscopy in karyotype 

analysis. Computer assisted karyotype analysis – chromosome microdissection and 

micro cloning. FISH and GISH techniques. 
 

3. Chromosomal structural aberrations: origin, meiosis and breeding behaviour of 

duplications, deficiencies, inversions and interchanges. Types of inversions. 

Robertsonian translocations– basic concept of complex translocation heterozygotes. 
 

4. Chromosomal numerical aberrations: classification of numerical aberrations. 

Aneuploids– trisomics (primary, secondary, tertiary), monsosomics and nullisomics 

– meiotic behavior. Eupolyploids – origin and production of auto -and 

allopolyploids, meiosis in autotetraploid. Genome of tobacco and wheat as 

examples of allopolyploids. 
 

SECTION B 
 

5. Nuclear DNA content: C-value paradox, hyperchromicity, cot curves and 
 

their significance. Molecular organization of eukaryotic nuclear genome: 

highly repeated, middle repeated and unique sequences. 
 

6. Cell cycle and its regulation: the G1, S, G2 and M phases. Synchronous and 

asynchronous cell divisions. The measurement of duration of different phases of 

cell cycle using a flow cytometer. Check points in cell cycle– role of cyclins and 

cyclin-dependent kinases in regulation of cell cycle. 
 

7. The different stages of mitosis and meiosis: description of the stages. 

Experimental control of cell division. Significance of meiosis. 
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8. Apoptosis: mechanism and significance. Initiation of cancer at cellular level 

– proto oncogenes and oncogenes; retinoblastoma and E2F proteins. 
 

 Practical  
   

S. No Exhibit/ Experiment    
1. Photographs of interphase nucleus, 10 nm, 30nm and scaffolds. Electron microscope 

picture of metaphase chromosome, in-situ hybridization of chromosome spreads 

showing telomeres and centromeres. rRNA synthesis –christmas tree configuration. 
 

2. Pictures of lampbrush and polytene chromosomes. 
 

3. Photographs of chromosomes with different banding patterns. Identifying 

homologous chromosomes from the pictures. 
 

4. Preparation of karyotypes in Allium/ Aloe (with treated root tips).Construction of 

idograms from pictures of karyotypes. 
 

5. Photographs showing meiosis in structural and numerical aberrations. 
 

6. Meiosis in Rheo discolor showing complex translocation heterozygote. 
 

7. Preparation of slides from Allium floral buds for observation and identification of 

stages of meiosis. 
 

8. C value paradox chart and Britten and Kohne’s Cot curves picture. 
 

Reference Books   

1. Singh RJ. 2014. Plant Cytogenetics. 2
nd

Edition.CRC Press, India. 
 

2. Pierce BA. 2013. Genetics: A Conceptual Approach. 5
th

 Edition. W. H. 

Freeman, California. 
 

3. William K, Cummings S, Spencer MR and Charlotte A. 2013. Essentials 

of Genetics. Pearson Books, Delhi. 

4. Hartwell L. 2011 Genetics: From Genes to Genomes, Study Guide and Solution 

Manual. 4
th

Edition. Nero, McGraw Hill Publishing company, New York. 
 

5. Bass H and Birchler J. 2011. Plant cytogenetics: Genome structure 

and chromosome Function. Springer, New York. 

6. Ram M. 2010. Cytogenetics and Genetics. PHI Learning Pvt. Ltd., Delhi. 
 

7. Anthony J, Griffiths F, Wessig SR, Carroll SB and Doebley J. 2010. Introduction 

to genetic analysis. 10
th

Edition. W. H. Freeman, California. 
 

8. Russel PJ. 2009. Genetics–A Molecular Approach. 3
rd

 Edition. Pearson 

Benjamin Cummings, San Francisco, USA. 
 

9. Roy D. 2009. Cytogenetics. Alfa Science International Ltd., UK.  
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10. Brooker R. 2008. Genetics, Analysis and Principles. 3
rd

edition. McGraw 

Hill Science. 
 

11. Gupta P.K .1995. Cytogenetics. Rastogi & Company, Meerut. 
   

12. Sybenga J. 1992. Cytogenetics in Plant Breeding. Springer London Ltd. 
  

13. David M. Prescott. 1988. Cells. Jones and Bartlett Publ. Boston. 
  

14. Swanson M and Young. 1982. Cytogenetics. Prentice Hall, India. 
   

15. Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press, New York and 

 London.  
  

16. Sybenga J. 1973. General Cytogenetics. North Holland and American Elsevier 

 Publishing Co., New York. 
 

17. Burnham CR. 1962. Discussions in Cytogenetics. Burgess Publishing 

Co., Minnesota. 
 



 



 M.Sc. Botany - Semester II 

 B  201  GENETICS 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Concept of genetic markers and their types. Mendel’s experiments and 

theories, application of probability laws to Mendelian principles. Chi-square 

testing for goodness of fit. Penetrance and expressivity. Pleiotropism. 

Phenocopies. Codominance and incomplete dominance. 
 

2. Multiple allelism: interaction among multiple alleles, complementation test, 

pseudoalleles. Gene interaction and modified F2 ratios in two gene interactions. 
 

3. Linkage and crossing over: identifying linkage from F2 and test cross, 

recombination frequency and distance between genes. Linkage maps. Tetrad 

analysis–ordered and unordered tetrads. 
 

4. Recombination in prokaryotes: transformation, conjugation, transduction, 

sexduction. Mapping of genes in bacteria using transformation and conjugation 

(interrupted mating). Fine structure analysis of gene – Benzer’s work. 
 

SECTION B 
 

5. Sex determination: chromosomal and genetic basis. Sex-linked inheritance. Sex 
 

influenced and sex limited characters. Polygenic inheritance: heritability and 

its measurement. QTL mapping. 
 

6. Extra chromosomal inheritance: inheritance of mitochondrial and chloroplast genes. 

Male sterility. Chloroplast mutations. Maternal inheritance. 
 

7. Nature of the eukaryotic gene: split gene with a promoter and terminator. Variant 

forms of eukaryotic gene – nested genes, overlapping genes, assembled genes, 

assorted genes. Multigene families– organization and significance. Transposable 

elements in pro- and eukaryotes: types, mechanism of transposition, significance of 

transposable elements. 
 

8. Mutations: types, causes and detection. Physical and chemical mutagens. Lethal, 

conditional, biochemical, loss of function, gain of function. Molecular basis of 

mutations. Spontaneity of mutations, site-directed mutagenesis. Recombination: 

molecular mechanism– role of rec A, B, C, D enzymes, Holliday model, site specific 

recombination. 
 



 
 
 

 Practical 
  

S. No Exhibit/Experiment/Assignment   
1. Assignment on Mendel’s principles, chisquare test, proabability. 

 
2. Assignment on dominance relationships, multiple alleles and two gene interactions. 

 
3. Assignment on linkage and crossing over.  

 

 

Reference Books 
 

1. Benajamin Pierce 2013. Genetics: A Conceptual Approach.5
th

 Edition.W.H. 

Freeman and Company. 

1. Lewin B. 2000. Gene VII. Oxford University Press, New York, USA. 
 

2. Snustad DP. and Simons MJ 2000. Principles of Genetics. 2
nd

 Edition. John Wiley 

and Sons Inc., USA. 
 

3. Atherly AG, Girton JR and McDonald JF. 1999.The Science of Genetics. Saunders 

College Publishing, Fort Worth, USA. 

4. Karp G. 1999. Cells and Molecular Biology: concepts and Experiments. Hohn 

Wiley and Sons Inc., USA. 

5. Hartl DL and Jones EW. 1998. Genetics: Principles and Analysis. 4
th

 Edition. 

Jones and Bartlett Publishers, Massachusetts, USA. 
 

6. Malacinski GM and Freifelder D. 1998. Essentials of Molecular Biology. 3
rd

 

Edition. Jones and Bartlet Publishers Inc., London. 
 

7. Russel PJ. 1998.Genetics. 5
th

 Edition. The Benjamin/ Cummings Publishing 

Company Inc., USA. 
 

8. Lewis R. 1997. Human Genetics: Concepts and Applications. 2
nd

 Edition. WCB 

McGraw Hill, USA. 
 

9. Griffiths RCL, Anthony JF, Miller JH and Suzuki DT. 1996. Genetic analysis. 6
th

 

Edition. W. H. Freeman and Co., New York. 
 



 



 M.Sc. Botany - Semester II 
 

 B 202  MOLECULAR BIOLOGY OF PLANTS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Composition and structure of biomolecules: carbohydrates, lipids, proteins 

(Ramachandran plot) domains, motifs and folds. Nucleic acids– DNA structure, A, B 

and Z forms of DNA. Types of small RNAs: Si RNA, micro RNA, catalytic RNA.  
 

2. DNA replication: semi-conservative, semi-discontinuous- Okazaki fragments, uni 

and bi directional mode of replication. RNA priming, enzymes for DNA 

replication– gyrase, helicase, topoisomerases and polymerases, SSBs. Mechanism 

of DNA replication– in prokaryotes–rolling circle and theta mode of replication, in 

eukaryotes– multiple replicons. Fidelity of replication. Replication at ends of 

chromosomes. Extrachromosomal replicons. DNA damage and repair. 
 

3. RNA synthesis and processing: transcription process in prokaryotes and 

eukaryotes. Transcription factors. RNA processing– mRNA processing – 

spliceosome, capping and tailing, processing of tRNA and rRNA. 
 

4. Protein synthesis: structure of tRNA, aminoacylation of tRNA, aminoacyl tRNA 

synthetases. Ribosome as a translation factory. Genetic code– codon assignment, 

characteristics of genetic code. Mechanism of translation in prokaryotes and 

eukaryotes– initiation elongation and termination. Chemical proof reading during 

translation. Translation inhibitiors. Post translational modifications. 
 

SECTION B 
 

5. Protein sorting and targeting of proteins into nucleus, chloroplasts, 

mitochondria, vacuoles and peroxisomes. Protein trafficking through GERL 

system– signal peptide, signal recognition particle, vesicles. 
 

6. Signal transduction: signaling molecules, ligands and receptors. G protein 

coupled receptors. Receptor tyrosine kinases. MAP kinases. Second messengers, 

signal amplification, cAMPs. Ca-calmodulin pathway. 
 

7. Regulation of gene expression in prokaryotes: bacteria – Lac, arabinose ,Tryp 

operons, positive and negative control. Regulation in viruses–lytic and 

lysogenic cycles. 
 

8. Regulation of gene expression in eukaryotes: cis and trans factors. Motifs of DNA  



 
 

 

binding domains of trans factors–zinc fingers, leucine zippers, helix turn 

helix. Temporal and spatial regulation. Role of chromatin in gene 

expression. DNA methylation and gene imprinting. Gene silencing. 
 

 Practical 
  

S. No Exhibit/Experiment   
1. Isolation of DNA using CTAB method. 

 
2. Histochemical staining of carbohydrates, proteins and fats in the plant cells. 

 
3. Electrophoresis of seed proteins. 

 
4. Assignments on problems related to DNA structure, replication, transcription 

and translation 
 

5. Photographs depicting the content of theory 
 

Reference Books  
 

1. Snustad P, Simmons MJ. 2003. Principles of Genetics. 3
rd

 Edition. John Wiley 

and Sons, Inc, USA. 
 

2. Buchaman BB, Gruissem,W and Jones R. 2000. Biochemistry and Molecular 

 Biology of plants: American Societies of plant physiologists, John Wiley and Sons 

 Ltd., Maryland, U.S.A. 
  

3. Lewin B. 2000. Genes IX, Oxford University Press, New York. 
  

5. Lodish BA, Zipursky SL, Matsdaira P, Baltimore D and Darnell J. 2000. 

 Molecular Cell Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
  

6. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD.1999. Molecular 

 Biology of the Cell. Garland publishing Inc., New York. 
  

7. Weaver RF. 1999. Molecular Biology. WCB /McGraw-Hill,. 
  

8. Shaw CH. 1998. Plant Molecular Biology. A practical approach, IRL Press, 

 Oxford. 
 

9. Glick BR and Thompson JE. 1992. Methods in Plant Molecular Biology 

and Biotechnology, CRC Press, Boc Raton Florida. 
 



 



M.Sc. Botany – Semester II 
 

B  203 BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND GYMNOSPERMS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A: Pteridophytes 
   

1. Classification of Pteridophyta. Origin of Pteridophytes. Pteridophytes in 

comparison to Bryophytes and Gymnosperms. Distinguishing features of 

Pteridophyta. Economic importance of Pteridophytes. 
 

2. Morphology, anatomy and reproduction of Psilotum, Lycopodium, 

Selaginella, Isoetes, Equisetum, Ophioglossum, Osmunda, Gleichenia, 

Cyathea, Marselia, Adiantum, Salvinia and Azolla. 
 

3. General account of fossil pteridophytes–Psilopsida, Lycopsida, Sphenopsida 

and Pteridopsida. 
 

4. Evolution of stelar types in Pteridophytes. Heterospory and origin of seed 

habit. Evolution of the sporophyte. 
 

SECTION B: Gymnosperms 
 

5. The evolutionary time scale: eras, periods and epochs. General account of 

fossils. Types of fossil formations. 
 

6. Gymnosperms in comparison to ferns and seed plants. Classification 

of Gymnosperms and their distribution in India. Economic importance 

of Gymnosperms. 
 

7. General account of the families of Pteridospermales–Lyginopteridaceae, 

Meduloisaceae, Caytoniaceae; Bennettitales–Cycadeodiaceae; Pentoxylales 

– Pentoxylaceae; Cordaitales–Cordaitaceae.
 

 

8. Structure and reproduction in living Gymnospermsof Cycadopsida, 
Coniferopsida and Gnetopsida.

 
  

 Practical  
   

S. No Exhibit/Experiment    
1. Examination of the external features, anatomy and reproductive structures 

of Psilotum, Lycopodium, Selaginella, Isoetes and Equisetum. 
 

2. Examination of the external features, anatomy and reproductive structures of 

Ophioglosum, Osmunda, Gleichenla, Cyathea, Marselia, Adiantum, Salvinla and 

 



 
 
 

Azolla.  
 

3. Observations of the slides of the following fossil plants–Rhynia, 

Lepidodendron, Lepidocarpon, Miadesmia, and Sphenophyllum. 
 

4. Observations of the slides fossil Pteridophytes: Calamites, 

Calamostachys, Zygopters and Etapteris. 
 

5. Examination of the external features, anatomy and reproductive structures 

of Ginkgo, Pinus, Cupressus and Cryptomeria. 
 

6. Examination of the external features, anatomy and reproductive structures 

of Araucaria, Ephedra and Gnetum. 
 

7. Study of fossil gymnosperms from prepared slides: Lyginopteris, Lagenostoma 

and Medullosa. 
 

8. Study of fossil gymnosperms from prepared slides: Triganocarpus, 

Conostoma, Heterangium, Cordaites. 
 

Reference Books  
 

1. Saxena P and Pathak C. 2012. A Text Book of Pteridophyta., Wisdom Press, 

New Delhi. 
 

2. Sharma OP.2006. Pteridophyta. MacMillan India Ltd., New Delhi. 
  

3. Parihar NS. 1996. Biology and Morphology of Pteridophytes. Central Book 

 Depot,  Allahabad. 
  

4. Smith GM. 1995. Cryptogamic Botany. Vol. II. McGraw Hill Book Company, 

 New York. 
  

5. Sporne KR. 1962. The Morphology of Pteridophytes. Hutchinson University 

 Library, London. 
  

6. Evans AJ. 1936. Morphology of Vascular Plants (Lower groups). McGraw Hill 

 Book Company, New York. 
  

7. Biswas C and Johri BM. 1997. The Gymnosperms. Narosa Publishing House, New 

 Delhi. 
  

8. Bhatnagar SP and Moitra A. 1996. Gymnosperms. New Age International Private 

 Limited, New Delhi. 
  

9. Sharma OP. 1996. Gymnosperms. Pragati Prakashan, Meerut. 
  

11. Stewart WN and Rothwell GW. 1993. Paleobotany and the Evolution of Plants. 

 Cambridge University Press, USA. 
 

12. Singh H. 1978. Embryology of Gymnosperms. Gebrudev Bortraeger, Berlin.  



 
 
 

13. Arnold CA. 1974. An introduction to Paleobotany. McGraw Hill Book Co., 

Inc., New York. 
 

14. Sporne KR. 1967. The Morphology of Gymnosperms. Hutchinson 

University Library, London. 
 

15. Chamberlain CJ. 1935. Gymnosperms structure and evolution. University 

of Chicago Press, USA. 
 



 



 M.Sc. Botany - Semester II 

 B  204 PLANT CELL, TISSUE AND ORGAN CULTURE 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Plant cell and tissue culture: introduction, history, scope. Basic concepts of tissue of 

 
culture: tissue culture cycle, types of cultures. Concept of cellular 

differentiation, totipotency. 
 

2. Culture media: composition and effects of media components, phytohormones 

– effects in tissue culture. Sterilization methods. 
 

3. Pathways of regeneration – biochemical and molecular aspects of tissue culture cycle. 
 

4. Technique and applications of cryopreservation and germplasm storage. 
 

SECTION B 
 

5. Organogenesis and adventitious embryogenesis. Fundamental aspects of 

morphogenesis, somatic embryogenesis. Methods of androgenic and gynogenic 

haploid production-dihaploids and application in agriculture. Embryo rescue. 
 

6. Cell culture: establishment, plating efficiency, induction and selection of mutants. 
 

Free cell cultures: production of secondary metabolites/natural products. 
 

7. Somatic hybridization: protoplast isolation, fusion and culture, hybrid selection and 

regeneration, possibilities, achievements, limitations, merits and demerits . 

Cybrids. Protoplasts in genetic transformation. 
 

8. Applications of plant tissue culture: clonal propagation, artificial seeds and 

its applications, somaclonal variation and its applications. 
 

 Practical 
 

  

 

 

S. No Exhibit/Experiment 
 

  

 

 

1. General out lay of plant tissue culture laboratory. 
 

  

 

 

2. Preparation of media. 
 

  

 

 

3. Callus induction – carrot. 
 

  

 

 

4. Clonal propagation through meristem cultures. 
 

  

 

 

5. Embryo culture – groundnut. 
 

  

 

 

6. Anther culture – Datura/tobacco. 
 

  

 

 

7. Establishment of cell cultures and determination of growth pattern. 
   

8. Determination of plating efficiency of cell cultures.  



 
 

 

9. Protoplast isolation and culture.  
 

10. Protoplast fusion. 
 

11. Observation of different developmental stages of somatic embryo in embryogenic 

callus. 

12. Preparation of artificial seeds. 
 

Reference Books  
 

1. Collin HA and Edwards S. 1998. Plant Cell Culture. Bioscientific 

Publishers, Oxford, UK. 
 

2. Callow JA, Ford-Lloyd BV and Newbury HJ. 1997. Biotechnology and Plant 

 Genetic Resources: Conservation and Use. CAB International, UK. 
  

3. Raghavan V. 1997. Molecular Biology of Flowering plants. Cambridge 

 University press, New York, USA. 
  

4. Bhojwani SS and Razdan MK. 1996. Plant tissue culture: Theory and Practice. 

 (A revised edition). Elsevier Science Publishers, New York, USA. 
  

5. Jain SM, Sopory SK and Velleux RE. 1996. In Vitro Haploid production in 

 Higher Plants. Volumes 1-5. Fundamental aspects and Methods Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

6. Vasil IK and Thorpe TA. 1994. Plant Cell and Tissue Culture. Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

7. Bhojwani SS. 1990. Plant Tissue Culture: Applications and Limitations. 

 Elsevier Science Publishers, New York, USA. 
  

8. Raghavan V. 1986. Embryogenesis in Angiosperms: A Developmental and 

 Experimental Study. Cambridge University Press, New York, USA. 
 

9. Kartha KK. 1985. Cryopreservation of Plant Cells and Organs. CRC 

Press, Boca Raton, Florida, USA. 
 



 



M.Sc. Botany – Semester III 
 

B 301 TAXONOMY OF ANGIOSPERMS AND PLANT RESOURCES 
 

UTILIZATION AND CONSERVATION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Origin and evolution of Angiosperms. Fossil Angiosperms. Taxonomy and 

Systematics. Concepts of species. Taxonomic hierarchy - species, genus, family and 

other categories. Principles used in assessing relationship and delimitation of taxa 

and attribution of rank. Plant identification. Plant nomenclature – Binomial 

nomnclature, ICBN. Plant collection and documentation. 

 
2. Brief analysis of the features and evolutionary tendencies noticed in the following 

groups: Ranales, Rosales, Centrospermae, Tubiflorae, Amentiferae, Helobiales, 

Liliflorae and Glumiflorae. 
 

3. Taxonomic evidences: embryology, cytology and phytochemistry. Taxonomic tools: 

herbaria, floras, botanical gardens, biochemicaland molecular techniques, computers 

and GIS (Geo Information Systems). Cladistics in taxonomy. Numerical taxonomy 

and sero taxonomy. 
 

4. Systems  of  Angiosperm  classification:  Phenetic  versus  Phylogenetic  system. 
 

Relative merits and demerits of major systems of classification: Takhtajan, Cronquist 
 

and Thorne. Basic concepts of Molecular Systematics: Gene sequencing, Restriction 

site analysis, Allozymes etc., Angiosperm Phylogeny Group (APG III) classification 

system, Relevance of Taxonomy to conservation, sustainable utilization of 

bioresources and ecosystem research. 
 

SECTION B  
 

5. World centres of primary diversity of domesticated plants. The Indo-Burmese 

Centre, Plant Introductions and Secondary centers. Plant explorations. Origin of 

agriculture. 
 

6. Origin, evolution, Botany, cultivation and uses of :  



  
 

 

1. Food Crops : Wheat, Rice 

2. Forage Crops : Sorghum, Red gram 

3. Fibre Crops : Cotton, Jute 

4. Oil yielding crops : Groundnut, Coconut 
 

5. Medicinal and aromatic crops :   Catharanthus, Withania, Cymbopogan 
 

7. Green Revolution: benefits and adverse consequences. Ethnobotany:  Introduction, 
 

concept, objectives and scope. Plant biodiversity: Concept, status in India, 

utilization and concerns, conservation of wild biodiversity. 

 
8. Principles of conservation: Strategies for conservation, In-situ conservation: 

protected areas in India- reserves, wetlands, mangroves, Ex-situ conservation: 

principles and practices. Botanical gardens. BSI, ICAR and CSIR. 

 Practical 
  

 Exhibits/ Experiments/ Suggested Laboratory Exercises 
  

 Taxonomy 
  

1. Description of a specimen from representative and locally available families. 
  

2. Description of a species based on various specimens to study intraspecific variation: 

 A collective exercise. 
  

3. Description of various species of a genus: location of key character and preparation 

 of keys at genetic level. 
  

4. Location of key characters and use of keys at family level. 
  

5. Field trips within and around the campus; compilation of field notes and preparation 

 of herbarium sheets of such plants, wild or cultivated, as are abundant. 
  

6. Training in using floras and herbaria for identification of specimens described in the 

 class. 
  

7. Demonstration of the utility of secondary metabolites in the taxonomy of some 

 appropriate genera.  
 

8. Comparison of different species of a genus and different genera of a family 

to calculate similarity coefficients and preparations of denodrograms. 
 



  
 

 

Plant Resources Utilization and Conservation  
 

1. Laboratory work:   

 1. Food crops : Wheat, Rice 

 2. Forage/fodder crops : Sorghum, Red gram 

 3. Fiber crops : Cotton, Jute 

 4. Oil yielding : Groundnut, Coconut 

 5. Medicinal and Aromatic plants : Catharanthus, Withania, Cymbopogan 
 

2. Scientific visits: 
 

The students should be taken to one of the following: 
 

A protected areas or Biosphere reserve or national park or 

sanctuary. A wetland. 

A mangrove. 
 

NBPGR (National Bureau of Plant Genetic Resources – New 

Delhi). BSI. 

CSIR 

Laboratory. FRI. 

Tropical Botanical Gardens.   
Reference Books 

 

Taxonomy of Angiosperms  
 

1. Mondal AK. 2011. Advanced Plant Taxonomy. New Central Book Agency 

Pvt. Ltd., Kolkata. 
 

2. Simpson MG. 2006. Plant Systematics. Elsevier Academic Press, 

California, USA. 
 

3. Nordenstam BEI, Lazily G and Kassas M. 2000. Plant systematic for 2
nd

 

Century. Portland Press Ltd., London. 
 

4. Takhtajan AL. 1997. Diversity and classification of Flowering Plants. 

Columbia University Press, New York. 

5. Zomlefer WB. 1994. A Guide to flowering plant families. University 

of California Press, USA. 

6. Woodland DW. 1991. Contemporary Plant Systematics. Prentice 

Hall, New Jersey. 
 

7. Stace CA. 1989. Plant Taxonomy and Biosystematics .2
nd

Edition. 

Edward Arnold Ltd., London. 
 



 
 
 

8. Jones SB Jr. and Luchsinger AE. 1986. Plant Systematics. 2
nd

Edition. 

McGraw Hill Book Co., New York. 
 

9. Radford AE. 1986. Fundamentals of Plant Systamatics. Harper and 

Row Publications, USA. 
 

10. Heywood VH and Moore DM. 1984. Current concepts in Plant 

Taxonomy. Academic Press, London. 
 

11. Davis PH and Heywoos VH. 1973. Principles of Angiosperms Taxonomy. 

Robert E Kreiger Pub. Co., New York. 

12. Harrison HJ. 1971. New concepts in Flowering Plant Taxonomy. 

Hieman Educational Books Ltd., London. 

13. Jones AD and Wilbins AD. 1971. Variations and Adaptations in Plant 

species. Hiemen and Co., Educational Books Ltd., London. 
 

14. Grant V. 1971. Plant Biosystematics. Academic press, London. 
 

15. Solbrig OT. 1970. Principles and Methods of Plant Biosystamatics. 

Macmillan, London. 
 

16. Heslop-Harrison J. 1967. Plant Taxonomy. English language Books Soc. 

and Edward Arnold Pub. Ltd., U.K. 

Plant Resource Utilization And Conservation 
 

17. Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of 

Crop Plants. Asiatech Publishers, Inc., New Delhi. 
 

18. Conway G. 1999. The Doubly Green Revolution: Food for All in the 

21st Century. Comstock Publishing Associates, New York. 

19. Pinstrup – Anderson P. et al. 1999. World Food Prospects: Critical Issues for 

the Early 21st Century. International Food Policy Research Institute, 

Washington DC, USA. 

20. Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac 

Millan India Ltd., Delhi. 
 

21. Plant Wealth of India 1997. Special Issue of Proceedings Indian National 

Science Academy B-63. 

22. Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by 

O.P. Sharms). Tata McGraw Hill Co., Ltd., New Delhi. 

23. Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of 

Plant Diversity. Cambridge University Press, Cambridge, UK. 
 



 
 
 

24. Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and 

Management. IPGRI (Publication) South Asia Office, C/o. NBPGR Pusa 

Campus, New Delhi. 
 

25. Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac 

Millan Publication Ltd., London. 
 

26. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. 

Central Institute of Medicinal and Aromatic Plants. CSIR, Lucknow. 

27. Council of Scientific & Industrial Research 1986. The useful plants of 

India. Publications and Information Directorate. CSIR, New Delhi. 

28. Baker HG. 1978. Plants and Civilization. 3
rd

 Edition. C.A. Wadsworth, Belmont. 
 

29. Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman 

and Co., San Francisco, USA. 

30. Schery RW. 1972. Plants for Man. 2
nd

Edition. Englewood Cliffs, New Jersey. 
 

31. Raw materials I - XII Revised Vol. I-III (1985-1992) supplement (2000).  



 



M.Sc. Botany – Semester III 
 

B  302 PLANT DEVELOPMENT AND REPRODUCTION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Simple and complex tissues. Epidermis – stomata, trichomes. Secretory cells and tissues. 

Vascular tissue development: development and structure of the primary xylem, primary 

phloem, secondary xylem, secondary phloem. Root shoot transition. 

 
2. Shoot development: organization of the shoot apical meristem (SAM), cytological 

 
and molecular analysis of SAM. Leaf growth and differentiation: differentiation of 

epidermis and mesophyll. Structure of foliage leaves and modified leaves. 

Phyllotaxy. 
 

3. Root development: organization of root apical meristem (RAM), cell fates and 

lineages, tissue differentiation. Lateral roots, root hairs, root microbe interactions. 

Cambium–structure, cell types, development of vascular cambium, cork cambium– 

structure of its derivatives, bark. Anomalous secondary growth in dicot and monocot 

stems. 
 

4. Floral development taking the examples of homeotic mutants in Arabidopsis and 

Antirrhinum. 
 

SECTION B  
 

5. Male gametophyte: structure of anther, microsporagenesis, types and role of 

tapetum, pollen development, sperm dimorphism, pollen embryo sacs and 

compound pollen grains. Pollen allergy. 

 
6. Female gametophyte: types of ovule, development of ovule, megasporogenesis, 

types of embryo sacs, organisation of the embryo sac – ultra structure of the embryo 

sac cells. 
 

7. Pollination: mechanisms and vectors. Pollen-pistil interaction–structure of the pistil, 
 

pollen-stigma interaction. Self-incompatibility: sporophytic, gametophytic, different 
 

methods to overcome self-incompatibility. Fertilization: pollen germination, pollen  



 
 

 

tube growth and guidance, entry of pollen tube into the embryo sac, pollen tube 

discharge, syngamy and triple fusion, polyspermy and hetero fertilization. 
  

8. Post-fertilization events: endosperm– development, types ,functions, endosperm - 

embryo relationship. Embryo development–Johanson and Soueges systems; Types. 

polyembryony; apomixis; parthenocarpy. Storage proteins of endosperm and 

embryo– LEA proteins. Seed dormancy, overcoming seed dormancy. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises 

 

Plant Development 

 

1. Microscopic examination of transverse sections of leaves such as Nerium and maize 
 

to understand the internal structure of leaf tissues and trichomes, glands etc. 

Study of the C3 and C4 anatomy of plants 

 
2. Study of epidermal peels of different kinds of leaves to study the development 

and nature stomata, computing stomatal index. 

 
3. Study of elements of wood from macerations and sections taken in three planes 

T.S., T.L.S. and R.L.S 

 
4. Study of the anomalous structure of the stems of Aristolochia, 

Achyranthes, Bignonia, Boerhaavia, Leptadenia and Dracaena. 

 
Plant Reproduction  

 

1. Study of microsporogenesis and gametogenesis in sections of anthers. 
 

2. Tests for pollen viability using stains and in-vitro germination. 
 

3. Embryo sac development through examination of permanent, stained serial sections. 

 

4. Study of nuclear and cellular endosperm through dissections and staining. 
 

5. Isolation of different stages of embryo development from suitable seeds. 
 

Reference Books  
 

Plant Development  
 

1. Pullaiah T, Naidu KC, Lakshminarayana K and Hanumantha Rao B. 2007. 

Plant Development. Regency Publications, New Delhi. 
 

2. Fosket DE. 2004. Plant Growth and Development. A Molecular approach.  



 
 

 

Academic Press, San Diego.   

3. Howell SH. 1998. Molecular Genetics of Plant Development. 

Cambridge University Press, 

4. Waisel Y, Eshel A and Kafkaki V (ed) 1996. Plant Roots: the Hidden Hall. 

2
nd

 edition. Marcel Dekker, New York. 
 

5. Bailey JD and Black M. 1994. Seeds: Physiology of development 

and Germination. Plenum Press, New York. 

6. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

 Edition. 

Wordsworth Publishing, Belmont, California. 
 

7. Lyndon RF. 1990. Plant Development. The Cellular Basis. Unnin 

Hyman, London. 
 

8. Steeves TA and Susses IM. 1989. Patterns in Plant Development. 2
nd

 

Edition. Cambridge University Press, Cambridge. 

9. Mauseth JD. 1988. Plant Anatomy. Benjamin Cummings, California 
 

10. Fahn A. 1982. Plant Anatomy. 3
rd

 edition. Pergamon Press, Oxford 
 

Plant Reproduction 
 

1. Pulliah T, Lakshminarayana K and Hanumantha Rao B. 2008. Plant 

Reproduction. Scientific Publishers, Jodhpur, India. 

2. Bhojwani SS and Bhatnagar SP. 2000. The Embryology of Angiosperms. 

4
th

 revised and enlarged edition. Vikas Publishing House, New Delhi. 
 

3. Raghavan V. 1999. Developmental Biology of Flowering Plants. Springer 

– Verlag, New York. 
 

4. Raghavan V. 1997. Molecular Embryology of Flowering Plants. 

Cambridge University Press, Cambridge. 
 

5. Shivanna KR and Swahney VK. (ed.) 1997. Pollen Biotechnology for Crop 

Production and Improvement. Cambridge University Press, Cambridge. 
 

6. The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. 

The American Society of Plant Physiologists, Rockville, Maryland, USA. 

7. Shivanna KR and Rangaswamy NS. 1992. Pollen Biology, A Laboratory 

Manual. Springer-Verlag, Berlin. 
 

8. Sedgely M and Griffin AR. 1989. Sexual Reproduction of Tree Crops. 

Academic Press, London 
 

9. Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic  



 
 

 

Press, London.   

10. Leins P, Tucker SC and Endress PK. 1988. Aspects of Floral Development. 

J. Cramer, Germany. 

11. Shivanna KR and Johri BM.1985. The Angiosperm Pollen Structure 

and Function. Wiley Eastern Ltd., New Delhi. 
 

12. Procter M and Yeo P. 1973. The Pollination of Flowers. William Collins 

Sons, London. 
 



 



PAPER CODE: B303 
PLANT ECOLOGY, BIODIVERSITY AND CONSERVATION 

 
Theory 

 

UNIT - I 

Ecology – A synthetic approach. Major biomes and Vegetational patterns of the World. Major 
Vegetational and Soil types of India. 

Community ecology: Methods of study of plant communities, qualitative study of plants 

communities. Stratification of Life forms and physiognomy, normal biological spectrum. 

 

UNIT - II 

Quantitative study of plant communities, distribution pattern frequency, density, canopy, basal area 
and cover 

Synthetic characters of Community, Similarity Index, general account of classification of 
communities 

Population Ecology: Population structure, characteristics of population; population density, Natality, 

Mortality, Age distribution, Biotic potential, Population growth forms and curves. Population 

fluctuation and population dispersal 

 

UNIT - III 

Plant Biodiversity: Concept, Status in India, Utilization and concerns, World Centers of primary 

diversity of domesticated plants. The Indo Burmese Centre, plant introduction and secondary centers. 

 

UNIT - IV 

Principles of Conservation: Strategies for conservation, in situ conservation, protected areas in India- 

Biosphere reserves, wetlands, mangroves, conservation of wild biodiversity, strategies for 

conservation – ex situ conservation. Principles and practices. Botanical gardens, BSI, ICAR and 

CSIR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Suggested Laboratory Exercises 
 1. study vegetation in the botanical gardens 
 2. To prepare life forms of local botanical gardens and prepare a biological spectrum 

 3. To determine the minimal size and number of quadrates required for reliable estimate of 
biomass in grass land 

 4. Quantitative analysis of vegetation: relative frequency, density, relative density, basal 
area and IVI 

 5. To estimate rate of Carbon dioxide evolution from different soils using soda lime or 
alkali absorption method 

 6. Scientific visits: 
A protected areas or Biosphere reserve or national park or sanctuary 

A wetland, Mangrove, NBPGR (National Bureau of Plant Genetic Resources – New Delhi) 

BSI, CSIR Laboratories, FRI and Tropical Botanical Gardens 

 

 

 

 

 

 

 

Suggested Readings & Text Books 

01. APHA – Standard Methods for the Examination of Water and Waste Water. American Public 
Health Association, Washington, DC 

02. Frankel,  OH.  Brown,  A.H.D.  & Burdon, J.J. 1995. The conservation of Plant Diversity, 
Cambridge University Press, Cambridge, UK 

03. Krebs, C.J. 1989. Ecological Methodology. Harper and Row, New York, USA 

04. Ludwig, J.A. and Reynolds, J.F. 1988. Statistical Ecology. Wiley, New York 

05. Magurran, A.E. 1988. Ecological Diversity and its measurement. Chapman and Hall, London 



06. Moore, P.W. and Chapman, S.B. 1986. Methods in Plant Ecology Blackwell Scientific 

Publication 
07. Molles, M.C. 2005. Ecology-concepts and applications. Mc GrawHill. Boston 

08. Muller – Dombois, DD. And Ellenberg, R. 1974. Aims and Methods of Vegetation Ecology, 

Wiley, New York 

 

09. 

 

Begon Michael, Colin Townsend & John L. Harper. 2005. Ecology, From Individuals to 

Ecosystems. 4th ed.Black well Publishing, Oxford. 
10. Odum.E.P. & Gary W.Barrett. 2005. Ecology.Tomson Brooks/Cole, Singapore. 

11. Sokal, R.R. and Rohit, F.J.1995. Biometry. W.H. Freeman & Co., San Francisco 

12. 

 

13. 

 

14. 

Cunningham, W.P. & M.A.Cunningham 2007. Principles of Environmental Science-Inquiry 

and applications. Tata Mc GrawHill Pub.New Delhi. 

Heywood, V.M. and Watson, R.T. 1985. Global Biodiversity Assessment, Cambridge 

Univ. Press, Cambridge. 

Ricklefs, R,E. &Gary L. Miller. 2000.Ecology. 4th ed. W.H. Freeman and Company. New 

York 

15. Richard T. Wight 2005. Environmental Scence. 9th ed. Pearson Prentice Hall. New 

Delhi. 

16. Given, D.R.. 1995. Principles and practice of plant conservation. Timber Press, 

Oregon 

17. Jensen, John R. 2007. Remote Sensing of the Environment: An Earth 

Resource Perspective.PHI. 

18.  

 

19. Sabins, F.F.2007. Remote Sensing-principles and interpretation. 3rded. Waveland 

Press Inc 
 

 Krishnamurthy, K.V. 2004. Advanced Textbook On Biodiversity: Principles And Practice. 

Oxford  
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B 304 PLANT PHSYSIOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Plant water relations: free energy and chemical potential, osmotic potential, water potential 

and its determination, active and passive absorption of water, stomatal physiology and 

mechanisms of stomatal opening and closing, Soil-plant-atmosphere-continuum concept 

(SPAC), mechanism of water transport. 
 

2. Mineral nutrition: passive and active uptake of ions, translocation of minerals in plants, 
 

essential elements: their functions and symptoms of mineral deficiency, importance of foliar 

nutrition and use of chelates in agriculture, root microbe interactions in facilitating nutrient 

uptake, mechanism of assimilate translocation. 
 

3. The flowering process: phytochrome: structure, photochemical and biochemical properties, 

role in photomorphogenesis. Photoperiodism and its significance, mechanisms of floral 

induction. Vernalization. Morphological, biochemical and metabolic changes accompanying 

seed germination. 
 

4. Plant growth regulators and elicitors: biosynthesis, physiological effects and mechanism of 

action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, 

polyamines, jasmonic acid and salicylic acid. Role of plant growth regulatiors in agri-

horticulture. Hormone receptors. 
 

SECTION B  
 

5. Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten Equation and its 

significance, Mechanism of enzyme action. 
 

6. Photochemistry and Photosynthesis: General concepts and historical back ground, evolution of 

photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photo-oxidation of water, mechanisms of electron and proton transport, 
 

structure, synthesis and function of ATP, carbon assimilation-the Calvin’s cycle, 

photorespiration and its significance, the C4 cycle and CAM pathway, biosynthesis of starch 

and sucrose, physiological and ecological considerations. 
 

7. Respiration and Lipid metabolism : Plant respiration, glycolysis, the TCA cycle, electron  



 
 

 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism. Nitrogen fixation and nitrogen 

metabolism: Biological nitrogen fixation, nodule formation and nod factors, biosynthesis of 

amino acids and proteins, mechanism of nitrate uptake and reduction. 
  

8. Stress Physiology: Plant responses to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, metal toxicity, 

heat stress and oxidative stress. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. Determination of osmotic potential.  

2. Determination of water potential. 
 

3. Demonstration of osmosis. 
 

4. Determination of root pressure. 
 

5. Effects of high and low temperatures upon the permeability of the cytoplasmic membranes. 
 

6. Determination of suction force due to transpiration. 
 

7. Stomatal frequency and stomatal index of leaves. 
 

8. Rate of transpiration in leaves by cobalt chloride paper method. 
 

9. Determination of amylase activity 
 

10. Extraction and separation of chloroplast pigments by paper chromatographic method 

Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric  
11. method

  

12. Determination of Hill reaction 
 

13. Determination of rate of Aerobic respiration by continuous current method 
 

14. Determination of rate of Anaerobic respiration by continuous current method 
 

15. Determination of catalase activity 
 

16. Demonstration of Polyphenol oxidase 
 

17. Determination of reducing sugars  



 
 

18. Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
 

19. Extraction and estimation of seed proteins depending upon the solubility 
 

20. SDS – PAGE for soluble proteins extracted from the given plant materials 
 

21. Separation of isozymes esterase, peroxidase by native polyacrylamide gel electrophoresis 
 

22. Effect of Light quality on the rate of Photosynthesis 
 

23. Effect of CO2 concentartion on the rate of Photosynthesis 
 

24. Estimation of Starch by gravimetric method 
 

25. Demonstration of Starch hydrolysis 
 

26. Separation of Chloroplast pigments by chemical method 
 

Separation of amino acids and carbohydrates through two dimensional chromatographic 
27. method

 
  

Reference books 

 

1. Sinha SK 2014.A text book of Plant Physiology. Centrum Press, New Delhi.  
 

2. Seema Yadav 2014. Plant Physiology. SBW publishers, New Delhi. 
  

3. Heribert H and Kazuo S (eds) 2010. Plant responses to abiotic stress. Series 

 Topics in Current Genetics, Vol 4. Springer, Berlin. 
  

4. Philip Stewart and Schine Gobig 2011. Plant Physiology. CRC Press. 
  

5. Moore TC. 2011. Biochemistry and Physiology of Plant Hormones. Springer, 

 New York. 
  

6. Hooykaas PJJ, Hall MA and Libbenga KR (ed) 1999. Biochemistry and Molecular 

 Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands. 
  

7. Taiz L and Zeiger E. 1998. Plant Physiology. 2
nd

Edition. Sinauer Associates 

 including Publishers, Massachusetts, USA. 
  

8. Wisthoff P. 1998. Molecular Plant Development from Gene to Plant. Oxford 

 University Press, Oxford, UK. 
  

9. Thomas and Vince – Prue D. 1997. PhotoPeriodism in Plants. 2
nd

Edition. 

 Academic Press, Sandeigo, USA. 
  

10. Hopkins WG. 1995. Introduction to Plant Physiology. John Wiley & Sons 

 Including New York, USA. 
 

11. Mohr H and Schopfer P. 1995. Plant Physiology. Springer-Verlag, New York.  



 
 
 

12. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

Edition. 

Wordsworth Publishing Company, California, USA. 
 

13. Noggle GR and Fritz GJ. 1991. Introductory plant physiology. 2
nd

Edition. 

Prentice hall of India Limited, New Delhi. 

14. Davies PJ (ed) 1987. Plant hormones and their role in Plant Growth 

and Development. Mertinus Nijh off Publishers, Netherlands. 
 

15. Witham FH and Devlin RM. 1986. Plant Physiology. CBS Publishers 

and Distributors, Bangalore. 

16. Wilkins MD. 1987. Advanced Plant Physiology. English Language Book 

Society, Longman Scientific and Technical, Harlow, UK. 

17. Bewley JD and Black M. 1982. Physiology and Biochemistry of seed in relation 

to germination and dormancy. Volume 1 and 2. Springer – Verlag, Berlin. 
 

18. Khan AA. 1982. The Physiology and Biochemistry of Seed Development, 

Dormancy and Germination. Elsevier, Amsterdam, Netherlands. 

19. Ting IP. 1982. Plant Physiology. Addison-Wesley, Reading, MA. 
 

20. Murthy HNK. 1981. Plant growth substances including applications in 

Agriculture. Tata McGraw Hill Publishing Company Ltd., New Delhi. 
 

21. Kramer PM and Kozlowski TT. 1980. Physiology of Woody Plants. 

Academic Press, New York. 
 

22. Hewit EJ and Smith TA. 1975. Plant Mineral Nutrition. English University Press, 
 

23. Meyer AM and Poljakoff-Mayber A. 1975. The germination of Seeds. 

Pergamon Press, Canada. 

24. Hess D. 1974. Plant Physiology. Narosa Publishing House, New Delhi. 
 

25. Audus LJ. 1972. Plant Growth Substances. Volume 1. Chemistry and 

Physiology. Leonard Hill, UK. 

26. Slayter RO. 1967. Plant Water Relationships. Academic Press, London 
 

27. Hillman WS. 1963. Physiology of Flowering. Holt, Reinhart and Winston, 

New York. 
 



 



M.Sc. Botany - Semester IV 

 

B 401 GENETIC ENGINEERING OF PLANTS AND MICROBES  

Theory  

S.No Unit 

 SECTION A 
 

1. Basics of rDNA technology: restriction enzymes–types, nomenclature, mechanism of 

action. Methodology of rDNA molecule synthesis–joining overlapping ends, blunt end 

joining, polylinkers. Vectors–features. Cloning vectors– plasmids, viral DNA, 

cosmids, bacterial and yeast artificial chromosomes(BACs and YACs). Expression 

vectors. 
 

2. Bacterial transformation. In-vitro packaging. Recognition of transformants–antibiotic 

resistance, Lac Z gene based selection. Genomic library, cDNA library. 
 

3. Methods of gene transfer in plants: electroporation, gene gun, Agrobacterium 

mediated– binary and co integrative vector based. Chloroplast transformation. 

4. Classical examples of successful cases of transgenic plants– fungal, bacterial, viral 

and insect tolerance (BT and proteinase inhibitors), herbicide tolerance, abiotic stress 

tolerance, male sterility– Barnase-Barstar. Quality improvement –golden rice, late 

ripening tomatoes (Flavr Savr). 
 

SECTION B 
 

5. Techniques in genetic engineering I: Blotting techniques– Southern, Northern and 

Western blotting, radioactive and non-radioactive labeling, detection of 

hybridization. In-situ hybridization– technique, radioactive and non-radioactive 

probes, enzyme and fluorescence detection methods (FISH), applications of the 

technique. PCR– technique, types, applications. DNA sequencing– basic principle of 

Sanger’s method, automated DNA sequencing, high throughput DNA sequencing. 
 

6. Techniques in genetic engineering II: DNA fingerprinting–hybridization based 

(RFLP), PCR based (RAPD, AFLP). Restriction mapping. Microarray technique 

and its applications. 
 

Sequencing genomes–whole genome sequencing, shot gun sequencing. Next 

generation sequencing– 454 sequencing. 
 

7. Plant growth promoting bacteria – nitrogen fixers, siderophores, phytoharmone 

production. Genetic improvement of industrially important microbes for production 

of useful products – biopesticides, biofertilizers, antibiotics. Intellectual Property 
 

Rights, farmer’s rights. Patents. Ethical and environmental issues in genetic engineering.   



 
 

 

8. Bioinformatics: Scope. Data bases– types, Genbank, PIR, PDB. An account of 
 

NCBI. Web based tools for sequence searches –BLAST.  Genome projects, genome   
annotation, gene annotation, features of the genome of Arabidopsis, rice. Genomics– 

structural genomics, comparative genomics, functional genomics. Molecular 

phylogeny and phylogenetic trees.Metagenomics. 

 Practicals 
 

S. No Exhibit/Experiment  
 

1. Isolation of plasmid DNA  
 

  

 

 

2. Bacterial transformation and identification of transformation 
 

  

 

 

3. Plant DNA isolation 
 

  

 

 

4. Restriction enzyme digestion and gel electrophoresis 
 

  

 

 

5. Assignments on the syllabus 
   

6. Pictorial demonstration of the various techniques 
 

Reference Books   
1. Glick BR, Pasternak JJ and Patten CL. 2010. Molecular Biotechnology 

Principles and Applications of rDNA. ASM Press, USA. 
 

2. Attwood TK, Smith DJP and Phukan S. 2009. Introduction to Bioinformatics. 

Pearson Education Ltd., UK. 
 

3. Sateesh MK. 2008. Bioethics and Biosafety. I K International Pvt. Ltd., Bangalore. 
 

4. Channarayappa. 2007. Molecular Biotechnology Principles and practices. Taylor 

and Francis, UK. 
 

5. Watson JD. 2007. Recombinant DNA: Genes and Genomes: A short course. W. 
 

H. Freeman, USA. 
 

6. Primrose SB and Twyman RM. 2006. Principles of Genome Analysis and 

Genomics. Blackwell publishers, USA. 
 

7. Lewin B. 2004. Genes VIIII. Pearson Prentice Hall, New Jersey. 
 

8. Chawla HS. 2002. Introduction to Plant Biotechnology. Oxford and 
 

I B H Publlishers, USA.  



 



 M.Sc. Botany – Semester IV 

 B 402 EVOLUTION AND PLANT BREEDING 

 Theory 

S. No Unit 
  

 SECTION A   
1. Origin of life and unicellular evolution: Origin of basic biological molecules, abiotic 

synthesis of monomers and polymers , concept of Oparin and Haldane, experiment 

of Miller (1953). The first cell – evolution of prokaryote, RNA world. Origin of 

eukaryotic cells– Endosymbiont theory, evolution of unicellular eukaryotes, 

anaerobic and aerobic metabolism. 
 

2. Theories of organic evolution: Lamarckism, Darwinism–concepts of variation, 

adaptation, struggle, fitness and natural selection, Synthetic theory, phyletic 

gradualism, punctuated equilibrium, concepts of neutral evolution. 
 

3. Molecular evolution: molecular divergence and molecular clocks–protein and 

nucleotide sequence analysis, gene duplication and divergence. Hardy-Weinberg 

equilibrium and its applications. 
 

4. Plant breeding: history, objectives, activities, important achievements and undesirable 
 

consequences. Organizations for crop improvement in India: ICAR, Agricultural 

universities, Central institutes for crop improvement, All India coordinated 

programmes. Plant Introduction, domestication and acclimatization. 
 

SECTION B 
 

5. Methods of breeding self pollinated crops: Mass selection, Pureline selection, 

Pedigree method, Bulk method, Backcross method, Multiline varieties. 
 

6. Methods of breeding cross pollinated plants: Bulk Selection, Recurrent selection, 

Synthetic varieties, Hydbridization. Inbreeding depression and Heterosis – genetic 

and molecular basis. 
 

7. Breeding of vegetatively propagated crops. Role of apomixis in plant breeding. 

Mutation breeding.  
8. Biostatistical methods: basic concept of parametric and non-parametric methods. 

Graphical representation. Measures of central tendency and dispersion. 

Probability distributions–Binomial, Poisson and Normal distributions. Concepts 

of confidence intervals, types of error, levels of significance. Regression and 

correlation; t-test. ANOVA. Basic introduction to multivariate statistics. 
 



 
 
 

Practical   
1. Problems based on Hardy Weinberg law  
2. Line diagrams showing the plan of different methods of breeding self pollinated 

crops- Mass selection, Pureline selection, Pedigree method, 
 

3. Line diagrams showing the plan of different methods of breeding cross 

pollinated crops- Bulk Selection, Recurrent selection. 
 

4. Methods of hybridization in rice, sorghum, bajra, cotton in standing crop in the field. 
 

5. Assignments with problems for computing measures of central tendency and 

dispersion- mean, median and mode, standard deviation and standard error. 
 

6. Assignment with problems for computing correlation and regression coefficients. 
 

7. Assignment with problems for implementing t test. 
 

8. Assignment with problems for computing ANOVA. 
 

References   
1. Singh BD. 2012. Plant Breeding: Principles and Methods. Kalyani Publishers, 

Delhi. 
 

2. Stickberger MW. 1985. Genetics. McMillan, New York. 
 

3. Frey KJ. 1981. Plant Breeding II. Iowa State University Press, Oxford. 
 

4. Jones DA and Wilkins DA. 1971. Variation and adaptation in plant species. 

Heinemann Educational Books Ltd., London. 
 

5. Stebbins GL.1971. Chromosomal evolution in Higher Plants. Edward Arnold 

Publishers Ltd., London. 
 

6. Poehlman JM and Borthakur D. 1969. Breeding Asian field crops: With Special 

Reference to Crops of India. Oxford and IBH Pub. Co., Delhi. 
 

7. Briggs FN and Knowles PF. 1967.Introduction to Plant Breeding. Reinhold Pub. 

Corp., New York. 
 

8. Brewbaker JL. 1964. Agricultural Genetics. Prentice-Hall, New Jersey, USA. 
 

9. Allard RW. 1961. Principles of Plant Breeding. 2
nd

Edition. John Wiley and Sons 

Inc., New York. 
 



 



PAPER CODE B403 
ECOLOGY AND ENVIRONMENTAL BIOLOGY 

 

 Theory 

 

 

UNIT - I 

Ecosystem organization: Structure and functions of Ecosystem, Management, Stability, Complexity, 

Dynamics, Homeostasis (Forest, Grassland, Freshwater, Ecosystems) Ecological efficiencies, 

Energy Dynamics, Trophic organization, Energy flow pathways 

Litter falls and decomposition (mechanism, substrate quality and climate factors). Global 

biogeochemical cycles of C, N, P, S and H2O. 
 

UNIT - II 

The role of biodiversity in Ecosystem functions and stability, speciation and extinction, IUCN 
categories of threat, distribution and global patterns of terrestrial bio-diversity 

Air, Water and Soil pollution; kinds, sources, quality parameters, effects on plants and ecosystems. 

 

UNIT - III 

Ecosystem stability: Concept (resistance and resilience) ecological perturbations (Material and 

anthropogenic) and their impact on plants and ecosystems 

Environmental impact assessments. Ecosystem restoration. Primary production and estimation. 

 

UNIT – IV 
Climate change: Greenhouse gases (CO2, CH4, NO2, CFCS sources trends and role) Ozone layer, 

Ozone hole and consequences of climate change (CO2, fertilization, global warming, sea level rise, 

UV radiation) 

Composition of soil. Factors affecting soil formation and soil profile (Laterization podosolization, 

gleixation, mineralization and soil classification, soil water, soil solution). Soil organic matter or 

humus and soil organisms 

 

 

 

 

 

 

Suggested Laboratory Exercises 

 

1. Estimation of Carbon footprint in the campus 

2. Estimation of biomass of crop plants 

3. Estimation of Chlorophyll 

4. Determination of leaf area index 

5. To determine the water holding capacity of soil moisture content 

 



 

 

 

 

 

Suggested Readings & Text Books 

 
1. Cunningham, W.P. & M.A.Cunningham 2007. Principles of Environmental Science-

Inquiry and applications. Tata Mc GrawHill Pub.New Delhi 

2. Dash, M.C.2009. Fundementals of Ecology. Tata Mc GrawHill Pub.New Delhi 

3. Horpes and Row, N.Y; Batra, N.K. & Sharma, K.K. 1990. A Treatise on Plant Ecology. 
4. Pradeep Publications 

5. Molles, M.C. 2005. Ecology-concepts and applications. Mc GrawHill. Boston 

6. Odum.E.P. & Gary W.Barrett. 2005. Ecology.Tomson Brooks/Cole, Singapore 
7. Misra, K. C. D.N. Rao, R.S; Ambasht and Mukherjee. Ecology study of ecosystems 

8. Odum, E.P. 1971. Fundamentals of Ecology (3rd Edition), Saunders & Co., Philadelphia 
9. Sharma, P.D. 2001. Ecology and Environment 

10. Sharma, P.D. 2nd Edition, Environmental Ecology 

 



  
 
 
 
 
 
 
 

PAPER CODE B404 
PLANT METABOLISM 

 

 Theory 

 

UNIT -I 

Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, mechanism of enzyme action, kinetics of enzymatic catalysis, Michaelis-

Menten 
Equation and its significance 
Signal transduction: Receptors and G protein, Phospholipid signaling, role of cyclic 

nucleotides, Calium-calmodulin cascade, diversity in protein kinases and phosphatases, Two-

component sensor- regulator system in bacteria and plants, source sensing mechanism 

 
UNIT - II 
Photochemistry and Photosynthesis: General concepts and historical back ground, evolution 

of photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photooxidation of water, mechanisms of electron and proton transport, structure, 

synthesis and function of ATP, Carbon assimilation-the Calvin cycle, photorespiration and 

its significance, C4 cycle and CAM pathway, biosynthesis of starch and sucrose, 

physiological and ecological considerations 

 
UNIT - III 
Respiration and Lipid metabolism : Plant respiration, glycolysis, TCA cycle, electron 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism 

 
UNIT - IV 
Nitrogen fixation and nitrogen metabolism: Biological nitrogen fixation, nodule formation 

and nod factors, biosynthesis of amino acids and proteins, mechanism of nitrate uptake and 

reduction, ammonium assimilation, sulphate uptake, transport and assimilation 

 

 

 

 

 

 

 



 

Suggested Laboratory Exercises 

 
1.  Determination of amylase activity 
2.  Extraction and separation of chloroplast pigments by paper chromatographic method 

3.  Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric 

method 
4.  Determination of catalase activity 
5.  Demonstration of Polyphenol oxidase 
6.  Determination of reducing sugars 
7.  Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
8.  Extraction and estimation of seed proteins depending upon the solubility 
9.  SDS – PAGE for soluble proteins extracted from the given plant materials 

10.  Separation of amino acids and carbohydrates through two dimensional 

chromatographic method 

 

 

 

 

 

Suggested Readings & Text Books 

 1. Bob B. Buchanan, Wilhelm Gruissem, and Russell L. Jones. 2002. Biochemistry 

and molecular biology of Plants 
 2. Devlin, R.M. and Witham, F.H. 1986. Plant Physiology 

 3. Frank Boyer Salisbury, Cleon Ross. Plant Physiology, 5th Edition. 

 4. Hess, D. 1974. Plant Physiology 

 5. York, USA 

 6. Hopkins, W.G. 2009. Introduction to Plant Physiology. John Wiley & Sons Including 
New 

7. York, USA, 4th Edition. 
 8. Irwin P. Ting, Plant Physiology, 1982, Addison-Wesley Publishing Company. 
 9. Lehninger, A.L. 1982. Principles of Biochemistry, Worth, New York 

 10. Noggle, G.R. and G.J. Fritz. 1991. Introductory plant physiology (2nd edition) 

Prentice hall  of India Limited 
 11. Postgate John, R. 1975. The physiology and genetics of Nitrogen fixation, Plennum, 

Press, 
12. London 

 13. Postgate John, R. 1982. the fundamentals of Nitrogen fixation, Cambridge Univ., 

Press, 
14. Cambridge. 

http://www.bookdepository.com/author/Frank-Boyer-Salisbury
http://www.bookdepository.com/author/Cleon-Ross


M.Sc. Botany – Semester I  
B101: BIOLOGY AND DIVERSITY OF ALGAE AND BRYOPHYTES 

Theory  

S. No Unit 

 SECTION A 
 

1. Criteria employed in classification of algae. Classification given by Fritsch, Bold 

and Wynne, Lee. Thallus organization, reproduction and life cycles in algae. 
 

2. Range of thallus structure, reproduction, life histories of Chlorophyceae with 

special reference to the genera: Chlamydomonas, Tetraspora, Volvox, Chlorella, 

Scenedesmus, Ulva, Enteromorpha, Cladophora, Fritschiella, Oedogonium, 

Spirogyra, Cosmarium, Caulerpa, Chara. 
 

3. Salient features of Protochlorophyta; Xanthophyta: Vaucheria. Bacillariophyta: 
 

Cyclotella, Navicula; Phaeophyta: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

4. Salient features of Rhodophyta: Gelidium, Gracilaria, Polysiphonia; 

Cyanophyta: Nostoc, Lyngbya, Spirulina. 
 

SECTION B 
 

5. Diversity of marine and fresh water algae in India. Economic importance of 

algae– single cell protein, pigments, lipids, and omega fatty acids. Algal blooms. 

Algal bio fertilizers. Cultivation of economically important seaweeds–Porphyra, 

Gracilaria, Gelidium. Mass culture of micro algae. 
 

6. Classification of Bryophytes given by Smith, Campbell. Ecological and 

economic importance of Bryophytes. Conduction in Bryophytes. 
 

7. Morphology, structure, reproduction and life history of Hepatocopsida: 

Marchantiales: Marchantia; Jungermaniales: Pellia, Porella; 

Anthocertopsida: Anthoceros. 
 

8. Morphology, structure, reproduction and life history of Bryopsida: Sphagnales: 
 

Sphagnum; Funariales: Funaria; Polytrichales: Polytrichum.   

 Practical 

S. No Exhibit/Experiment   
1. Examination of vegetative and reproductive morphology of Chlorophyceae: 

Chlamydomonas, Tetraspora, Volvox, Chlorella, Scenedesmus, Ulva, Enteromorpha, 

Cladophora, Fritschiella, Oedogonium, Spirogyra, Cosmarium, Caulerpa, Chara. 

2. Examination of vegetative and reproductive morphology of Bacillariophyceae:  
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Cyclotella, Navicula; Phaeophyceae: Ectocarpus, Dictyota, Padina, 

Laminaria, Sargassum. 
 

3. Examination of vegetative and reproductive morphology of 

Rhodophyceae: Gelidium, Gracilaria, Polysiphonia. 
 

4. Examination vegetative and reproductive morphology of Xanthophyceae: Vaucheria 
 

Cyanophyceae: Nostoc, Lyngbya, Spirulina. 
 

5. Field work to get acquaintance with the algae of Visakhapatnam coast and 

fresh water algae in and around Visakhapatnam. 

6. An examination of the external features and internal structure and reproductive 

organs of: Riccia, Targionia, Monoclea, Plagiochasma. 

7. An examination of the external features and internal structure and 

reproductive organs of the genera: Fimbriaria, Marchantia, Pellia, Porella. 
 

8. An examination of the external features and internal structure and reproductive 

organs of: Anthoceros, Notothylus, Andreaea, Funaria, Polytrichum. 

 Reference Books 

1. Lee RW. 2007. Classification of Algae. 
  

2. Kumar HD. 1988. Introductory Phycology. Affiliated East West Press Pvt. Ltd., 

 New Delhi. 
  

3. Round FE. 1986. The Biology of Algae. Cambridge University Press, New York. 
  

4. Bold HC and Wyne MJ. 1978. Introduction to the Algae. Prentice-Hall, New 

 Jersey. 
  

5. Presscot GW. 1969. The Algae- a Review. Houghton Mifflin Company, Boston. 
  

6. Morris I. 1967. An Introduction to the Algae. Cambridge University Press, UK. 
  

7. Chapman VJ.1962. The Algae. Macmillan and Co Ltd., London. 
  

8. Lewin RA. 1962. Physiology and Biochemistry of Algae. Academic Press, New 

 York. 
  

9. Round FE. 1962. Ecology of Algae. Cambridge University Press, New York 
  

10. Smith GE (ed) 1950. Fresh Water Algae. Elsevier Science, USA. 
  

11. Fritsch FE.1945. The Structure and Reproduction of Algae Vols. 1& II. 

 Cambridge University Press, New York. 
  

11. Chopra RN and Kumra PK. 1988. Biology of Bryophytes. New Age International (P) Ltd. 

 Publishers, New Delhi.   
12. Parihar NS. 1991. Bryophyta. Central Book Depot, Allahabad.  
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13. Puri P. 1980. Bryophytes. Atmaram and Sons, Delhi. 
 

14. Smith GM. 1955. Cryptogamic Botany Vol.II. Tata McGraw Hill Publishing 

Co. Ltd., New Delhi. 

15. Kashyap S. 1929. Liverworts of the Western Himalayas and Punjab Plains 

Part I and Part II. University of Panjab, Lahore, Pakistan. 



 



M.Sc. Botany - Semester I  
B 102: BIOLOGY AND DIVERSITY OF BACTERIA, VIRUSES AND 

FUNGI 

Theory  

S. No Unit 

 SECTION A 
 

1. General account of archaebacteria, eubacteria and cyanobacteria. Classification 

of eubacteria. Ultrastructure, nutrition, reproduction and economic importance 

of bacteria. 
 

2. Morphology and chemical composition of Actinomycetes, Spirocetes, 

Rickettsiae and Mycoplasmas. 

 
3. Classification of viruses. Ultrastructure and chemistry of viruses. Replication 

and transmission of viruses. History, origin and evolution of plant viruses. Plant 

viral diseases. 
 

4. Microbial Ecology: quorum sensing, gentrification, phosphorous 

solubilization, nitrogen fixation. 
 

SECTION B  
 

5. Classification and phylogeny of fungi. Molecular aspects in classification. Thallus 

organization in fungi. Ultrastructure of fungal cell. Unicellular and multicellular 

organization. Cell wall composition. Fungal diseases in plants and humans. 

 
6. General account of Mastigomycotina, Zygomycotina, 

Ascomycotina, Basidiomycotina, Deuteromycotina. 

 
7. Reproduction in fungi: vegetative, asexual and sexual. Heterothallism, 

 
heterokaryosis and parasexuality. Nutrition in fungi: saprobic, biotrophic, 

and symbiotic. 

 
8. Fungi in industry: medicine, food, pest and weed management (biocontrol 

agents). Mushroom cultivation. Fermentation methods. Mycorrhiza. 

Practical  
 

S. No Exhibits/ Experiments 
 

1. Tools of microbiology: Care and use of the microscope, Spectrophotometer, P
H

 

meter, Micrometer, Hemocytometer, Autoclave, Centrifuge, Biological safety 
 



  
 
 

 cabinets, Inoculation needle and loop, Incubator, Colony counter & Lyophilizer. 
  

2. Differential staining: Gram staining. 
  

3. Differential staining: Acid fast staining. 
  

4. Study of bacterial growth: To prepare the growth curve of bacteria. 
  

5. Study of cyanobacteria: Isolation and cultivation of cyanobacteria. 
  

6. Isolation of rhizobia from root nodules. 
  

7. Cultivation of viruses in embryonated eggs. 
  

8. Isolation of fungi by Petri plate exposure method. 
  

9. Morphological study of: Stemonitis, Saprolegnia, Mucor, Morchella, Aspergillus, 

 Agaricus, Cyathus, Synchitrium, Helminthosporium. 
 

10. Symptomotology and anatomical study of some diseased specimens: white rust, 

powdery mildew, green ear of bajra, rust of wheat, rust of linseed, Tikka disease of 

ground nut, red rot of sugarcane, blast of rice, citrus canker, tobacco mosaic disease. 
 

References Books   

1. Kaursethi I and Surinder KW 2011. Text Book of Fungi and their Allies. 

Macmillan publishers, New Delhi, India. 
 

2. Ram Reddy S & Reddy SM 2007. Essentials of Virology.  Scientific publishers, 

 Jodhpur, India.  
  

3. Sharma K 2005. Manual of Microbiology Tools and Techniques. Ane Book, New 

 Delhi, India.  
  

4. Matthew RH 2004. Plant virology. 4
th

  edition. Academic press an imprint of 

 Elsevier, California, USA. 
   

5. Prescott et al. 2003. Microbiology. McGraw Hill Education, New York. 
   

6. Aneja  KR  2003. Experiments  in  Microbiology,  Plant  pathology  and 

 Biotechnology. New Age International publishers, New Delhi. 
 

7. Verma HN 2003. Basics of plant Virology. IBH publishing co. Pvt. Ltd., New 

Delhi. 
 



  
 

 

8. Mehrotra KS and Aneja KR 2003. An Introduction to Mycology. New 

Age International Publishers, New Delhi. 
 

9. Sullia SB and Shantharam S 2001. General Microbiology. Oxford and IBH 

 publishing Co. Pvt. Ltd, New Delhi. 
  

10. Reddy SM and Ram Reddy S 2000. Microbiology a Laboratory Manual. BSC 

 Publishers and Distributors, Hyderabad. 
  

11. Flint SJ, Enquist LW, Krug RM, Racaniello VR, Skalka AM 2000. Principles of 

 Virology, Molecular Biology, Pathogenesis and Control. ASM press, Washington 

 DC. 
  

12. Rao AS 1999. Introduction to Microbiology. Prentice Hall of India Pvt. Ltd., 

 Delhi. 
  

13. Alexopoulus CJ, Mims CW, Blackwell M 1996. Introductory Mycology. 4
th

 

 edition. Replika press, North Delhi. 
  

14. Paul S 1995. Bacteria in Biology, Biotechnology and Medicine. 5
th

 edition. John 

 Wiley and son Ltd., UK. 
  

15. Pelczar, Chan and Krieg 1993. Microbiology. 5
th

 edition. McGraw Hill Education, 

 New York. 
  

16. Stainer RT, Ingraham JL, Wheelis ML and Painter PR 1987. General Microbiology. 5th 

 Edition. Macmillan, London. 
  

17. Smith KM 1968. Plant viruses. Elsevier, New York. 
 

18. Rangaswamy G 1962. Bacterial Plant disease in India. Asia Publishing House, 

Bombay. 
 
 

. 



 



 M.Sc. Botany - Semester I 
 

 B103 CELL BIOLOGY OF PLANTS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. The cell theory. Origin and development of cell biology as a separate branch. 

Dimensions of size and weight: micron to angstrom, microgram to pictogram. Ultra 

structure and organization of prokaryotic and eukaryotic cells. Specialized cell types. 
 

2. Chemical foundation: macromolecules–structure, shape and information. Non-covalent 

interactions in relation to function of nucleic acids and proteins. Biochemical energetics: 

types of energy– thermal, electrical and radiant energy, interconvertability of energy. 

Laws of thermodynamics as applicable to biological systems. 
 

3. Cell wall:structure and functions, cell wall architecture, biogenesis and growth. 

Plasmodesmata: structure and function, plasmodesmata in comparison to gap 

junctions of animal cells. Plasma membrane: structure, models and functions. 

ATPases receptors, carriers, channels, pumps. Vacuole structure and function, 

vacuolar ATPases, transporters. 
 

4. Cytoskeleton: microtubules and microfilaments, their role in cell division and 

motility; intermediate filaments– role in providing strength. Labeled antibody 

technique for visualizing cytoskeleton. 
 

SECTION B 
 

5. Chloroplast and Mitochondria: structure and function, genome organization, 

nucleo-cytoplasmic interactions, RNA editing. 
 

6. Other organelles: structure and function– endoplasmic reticulum, Golgi apparatus 

lysosomes,, ribosomes, microbodies, peroxisomes. 
 

7. Tools in cell biology 1: microscopy–working principles of light microscopy, 

resolution power of microscope, different types of light microscopes, stains used. 

Image processing methods in microscopy. Scanning electron microscopy. 

Transmission electron microscopy– principle of working, preparation of 

specimens for electron microscopy –Fixing, sectioning, spreading molecules, 

negative staining, shadow casting, freeze fracture and freeze etching. 
 

8. Tools in cell biology II: subcellular fractionation– homogenization, principle of density 

gradient centrifugation. Spectroscopic techniques– principle and applications 

 



  

  

 of UV- visible, ESR. Spectrofluorimetry. Circular dichroism (CD). Nuclear magnetic 

 resonance (NMR). Whole cell autoradiography. Radiolabeling techniques: properties  

 of different radioisotopes used in biology, their detection and measurement, 

 incorporation of radioisotopes in biological tissues and cells. 
  

 Practical 
  

S. No Exhibit/Experiment 
  

1. Electron microscopic picture of prokaryotic and eukaryotic cells. 
  

2. Images of cytoskeleton. 
  

3. Electron microscope pictures of chloroplast and mitochondria. 
  

4. Electron microscope pictures of endoplasmic reticulum, Golgi apparatus. 
  

5. Study of mitosis using acetocarmine. 
  

6. Isolation of mitochondria and the activity of its marker enzyme, succinate 

 dehydrogenase (SDM). 
  

7. Fluorescence staining with FDA for cell viability and cell wall staining with 

 calcofluor. 
  

8. Pictures of images of shadow casting, negative staining, freeze fracturing and 

 freeze etching. 
  

9. Images of cells in flourescence, phase contrast and confocal microscopy, whole 

 cell autoradiography.   
10. Establishing sucrose density gradients. 

 

Reference Books  
 

1. Alberts B, Breyer D, Hopkin K, Johnson AD, Lewis J, Raff M, Roberts K and 

Watter P 2014. Essential Cell Biology. 4
th

Edition. Garland publishers, New York. 

2. Sharp D, Ploppe G and Sikorski E 2014. Lewin's Cells. 3
rd

 Edition. Viva 

Books, New Delhi. 
 

3. Cooper GM, Hausman RE 2013. The Cell – A Molecular Approach. 6
th

 

Edition. Sinauer Associates, Incorporated, USA. 
 

4. Karp G 2013. Cell and Molecular Biology – Concepts and Experiments. 

7
th

 Edition. Wiley Global Education, USA 
 

5. McLennan A, Bates A, Turner P, White M 2013. Bios Instant Notes in 

Molecular Biology. 4
th

 Edition. Garland publishers, New York. 
 

6. Cowling G, Allen T 2011. The Cell. A very Short Introduction. Oxford 

University Press, USA. 
 



 
 
 

7. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, Walker P 2007. Molecula 

Biology of the Cell. 5
th

 Edition. Garland publishers, New York. 
 

8. Schaffer SW 2007. Mitochondria: The Dynamic Organelle. 1
st

 Edition. 

Springer Verlag. 
 

9. Wilson J, Hunt T 2007. Molecular Biology of the Cell 5
th

 edition. The 

Problems Book. 2
nd

 Edition. Garland publishers, New York. 
 

10. Celis JE (ed) 2006. Cell Biology–A Laboratory Hand Book. 3
rd

 Edition. 

Elsevier, USA. 
 

11. Lodish H, Berk A, Kaiser CA, Kreiger M, Scott P M, Bretcher A, Ploegh H, 
 

Matsudaira P. 2004. Molecular Cell Biology. 5
th

 edition. W. H. 

Freemanand Company, New York. 

12. De DN 2000. Plant Cell Vacuoles. An Introduction. CSIRO Publication 

Collingwood, Australia. 

13. Krishna Murthy KV 2000. Methods in Cell Wall Cytochemistry. CPC 

Press, Boca Raton, Florida. 
 

14. Lodish, Berk A, Zipursky SL, Matsdaira P, Baltimore D and Darnell J 2000 
 

Molecular Ce11 Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
 

15. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD 1999. 

Molecular Biology of the Cell, Garland Publishing, New York. 
 

16. Kleinsmith LJ and Kish VM 1995. Principles of Cell and Molecular Biology. 
 

2
nd

 Edition. Harper Collins College Publishes, New York, USA. 
 

17. Avers CJ 1986. Molecular Cell Biology. Addison Wesley Publishing Company 

USA. 



 



 M.Sc. Botany – Semester I 
 

 B 104  CYTOLOGY AND CYTOGENETICS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Nucleus: structure of nuclear membrane and nuclear pore complex, nucleolus, 
 

ribosome biosynthesis.Chromatin: eu and heterochromatin, arrangement of 
 

chromatin. Molecular organization of chromatin: components, nucleosomes– 

composition and organization, 10 nm, 30 nm, solenoid, scaffolds. 

Chromosome structure: molecular organization of centromeres and telomeres. 

Types of chromosomes: lampbrush, polytene. 
 

2. Chromosome identification: karyotype analysis. Chromosome banding techniques–

Q, C, G and R banding. Flowcytometry and confocal microscopy in karyotype 

analysis. Computer assisted karyotype analysis – chromosome microdissection and 

micro cloning. FISH and GISH techniques. 
 

3. Chromosomal structural aberrations: origin, meiosis and breeding behaviour of 

duplications, deficiencies, inversions and interchanges. Types of inversions. 

Robertsonian translocations– basic concept of complex translocation heterozygotes. 
 

4. Chromosomal numerical aberrations: classification of numerical aberrations. 

Aneuploids– trisomics (primary, secondary, tertiary), monsosomics and nullisomics 

– meiotic behavior. Eupolyploids – origin and production of auto -and 

allopolyploids, meiosis in autotetraploid. Genome of tobacco and wheat as 

examples of allopolyploids. 
 

SECTION B 
 

5. Nuclear DNA content: C-value paradox, hyperchromicity, cot curves and 
 

their significance. Molecular organization of eukaryotic nuclear genome: 

highly repeated, middle repeated and unique sequences. 
 

6. Cell cycle and its regulation: the G1, S, G2 and M phases. Synchronous and 

asynchronous cell divisions. The measurement of duration of different phases of 

cell cycle using a flow cytometer. Check points in cell cycle– role of cyclins and 

cyclin-dependent kinases in regulation of cell cycle. 
 

7. The different stages of mitosis and meiosis: description of the stages. 

Experimental control of cell division. Significance of meiosis. 
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8. Apoptosis: mechanism and significance. Initiation of cancer at cellular level 

– proto oncogenes and oncogenes; retinoblastoma and E2F proteins. 
 

 Practical  
   

S. No Exhibit/ Experiment    
1. Photographs of interphase nucleus, 10 nm, 30nm and scaffolds. Electron microscope 

picture of metaphase chromosome, in-situ hybridization of chromosome spreads 

showing telomeres and centromeres. rRNA synthesis –christmas tree configuration. 
 

2. Pictures of lampbrush and polytene chromosomes. 
 

3. Photographs of chromosomes with different banding patterns. Identifying 

homologous chromosomes from the pictures. 
 

4. Preparation of karyotypes in Allium/ Aloe (with treated root tips).Construction of 

idograms from pictures of karyotypes. 
 

5. Photographs showing meiosis in structural and numerical aberrations. 
 

6. Meiosis in Rheo discolor showing complex translocation heterozygote. 
 

7. Preparation of slides from Allium floral buds for observation and identification of 

stages of meiosis. 
 

8. C value paradox chart and Britten and Kohne’s Cot curves picture. 
 

Reference Books   

1. Singh RJ. 2014. Plant Cytogenetics. 2
nd

Edition.CRC Press, India. 
 

2. Pierce BA. 2013. Genetics: A Conceptual Approach. 5
th

 Edition. W. H. 

Freeman, California. 
 

3. William K, Cummings S, Spencer MR and Charlotte A. 2013. Essentials 

of Genetics. Pearson Books, Delhi. 

4. Hartwell L. 2011 Genetics: From Genes to Genomes, Study Guide and Solution 

Manual. 4
th

Edition. Nero, McGraw Hill Publishing company, New York. 
 

5. Bass H and Birchler J. 2011. Plant cytogenetics: Genome structure 

and chromosome Function. Springer, New York. 

6. Ram M. 2010. Cytogenetics and Genetics. PHI Learning Pvt. Ltd., Delhi. 
 

7. Anthony J, Griffiths F, Wessig SR, Carroll SB and Doebley J. 2010. Introduction 

to genetic analysis. 10
th

Edition. W. H. Freeman, California. 
 

8. Russel PJ. 2009. Genetics–A Molecular Approach. 3
rd

 Edition. Pearson 

Benjamin Cummings, San Francisco, USA. 
 

9. Roy D. 2009. Cytogenetics. Alfa Science International Ltd., UK.  
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10. Brooker R. 2008. Genetics, Analysis and Principles. 3
rd

edition. McGraw 

Hill Science. 
 

11. Gupta P.K .1995. Cytogenetics. Rastogi & Company, Meerut. 
   

12. Sybenga J. 1992. Cytogenetics in Plant Breeding. Springer London Ltd. 
  

13. David M. Prescott. 1988. Cells. Jones and Bartlett Publ. Boston. 
  

14. Swanson M and Young. 1982. Cytogenetics. Prentice Hall, India. 
   

15. Khush GS. 1973. Cytogenetics of Aneuploids. Academic Press, New York and 

 London.  
  

16. Sybenga J. 1973. General Cytogenetics. North Holland and American Elsevier 

 Publishing Co., New York. 
 

17. Burnham CR. 1962. Discussions in Cytogenetics. Burgess Publishing 

Co., Minnesota. 
 



 



 M.Sc. Botany - Semester II 

 B  201  GENETICS 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Concept of genetic markers and their types. Mendel’s experiments and 

theories, application of probability laws to Mendelian principles. Chi-square 

testing for goodness of fit. Penetrance and expressivity. Pleiotropism. 

Phenocopies. Codominance and incomplete dominance. 
 

2. Multiple allelism: interaction among multiple alleles, complementation test, 

pseudoalleles. Gene interaction and modified F2 ratios in two gene interactions. 
 

3. Linkage and crossing over: identifying linkage from F2 and test cross, 

recombination frequency and distance between genes. Linkage maps. Tetrad 

analysis–ordered and unordered tetrads. 
 

4. Recombination in prokaryotes: transformation, conjugation, transduction, 

sexduction. Mapping of genes in bacteria using transformation and conjugation 

(interrupted mating). Fine structure analysis of gene – Benzer’s work. 
 

SECTION B 
 

5. Sex determination: chromosomal and genetic basis. Sex-linked inheritance. Sex 
 

influenced and sex limited characters. Polygenic inheritance: heritability and 

its measurement. QTL mapping. 
 

6. Extra chromosomal inheritance: inheritance of mitochondrial and chloroplast genes. 

Male sterility. Chloroplast mutations. Maternal inheritance. 
 

7. Nature of the eukaryotic gene: split gene with a promoter and terminator. Variant 

forms of eukaryotic gene – nested genes, overlapping genes, assembled genes, 

assorted genes. Multigene families– organization and significance. Transposable 

elements in pro- and eukaryotes: types, mechanism of transposition, significance of 

transposable elements. 
 

8. Mutations: types, causes and detection. Physical and chemical mutagens. Lethal, 

conditional, biochemical, loss of function, gain of function. Molecular basis of 

mutations. Spontaneity of mutations, site-directed mutagenesis. Recombination: 

molecular mechanism– role of rec A, B, C, D enzymes, Holliday model, site specific 

recombination. 
 



 
 
 

 Practical 
  

S. No Exhibit/Experiment/Assignment   
1. Assignment on Mendel’s principles, chisquare test, proabability. 

 
2. Assignment on dominance relationships, multiple alleles and two gene interactions. 

 
3. Assignment on linkage and crossing over.  

 

 

Reference Books 
 

1. Benajamin Pierce 2013. Genetics: A Conceptual Approach.5
th

 Edition.W.H. 

Freeman and Company. 

1. Lewin B. 2000. Gene VII. Oxford University Press, New York, USA. 
 

2. Snustad DP. and Simons MJ 2000. Principles of Genetics. 2
nd

 Edition. John Wiley 

and Sons Inc., USA. 
 

3. Atherly AG, Girton JR and McDonald JF. 1999.The Science of Genetics. Saunders 

College Publishing, Fort Worth, USA. 

4. Karp G. 1999. Cells and Molecular Biology: concepts and Experiments. Hohn 

Wiley and Sons Inc., USA. 

5. Hartl DL and Jones EW. 1998. Genetics: Principles and Analysis. 4
th

 Edition. 

Jones and Bartlett Publishers, Massachusetts, USA. 
 

6. Malacinski GM and Freifelder D. 1998. Essentials of Molecular Biology. 3
rd

 

Edition. Jones and Bartlet Publishers Inc., London. 
 

7. Russel PJ. 1998.Genetics. 5
th

 Edition. The Benjamin/ Cummings Publishing 

Company Inc., USA. 
 

8. Lewis R. 1997. Human Genetics: Concepts and Applications. 2
nd

 Edition. WCB 

McGraw Hill, USA. 
 

9. Griffiths RCL, Anthony JF, Miller JH and Suzuki DT. 1996. Genetic analysis. 6
th

 

Edition. W. H. Freeman and Co., New York. 
 



 



 M.Sc. Botany - Semester II 
 

 B 202  MOLECULAR BIOLOGY OF PLANTS  
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A 
   

1. Composition and structure of biomolecules: carbohydrates, lipids, proteins 

(Ramachandran plot) domains, motifs and folds. Nucleic acids– DNA structure, A, B 

and Z forms of DNA. Types of small RNAs: Si RNA, micro RNA, catalytic RNA.  
 

2. DNA replication: semi-conservative, semi-discontinuous- Okazaki fragments, uni 

and bi directional mode of replication. RNA priming, enzymes for DNA 

replication– gyrase, helicase, topoisomerases and polymerases, SSBs. Mechanism 

of DNA replication– in prokaryotes–rolling circle and theta mode of replication, in 

eukaryotes– multiple replicons. Fidelity of replication. Replication at ends of 

chromosomes. Extrachromosomal replicons. DNA damage and repair. 
 

3. RNA synthesis and processing: transcription process in prokaryotes and 

eukaryotes. Transcription factors. RNA processing– mRNA processing – 

spliceosome, capping and tailing, processing of tRNA and rRNA. 
 

4. Protein synthesis: structure of tRNA, aminoacylation of tRNA, aminoacyl tRNA 

synthetases. Ribosome as a translation factory. Genetic code– codon assignment, 

characteristics of genetic code. Mechanism of translation in prokaryotes and 

eukaryotes– initiation elongation and termination. Chemical proof reading during 

translation. Translation inhibitiors. Post translational modifications. 
 

SECTION B 
 

5. Protein sorting and targeting of proteins into nucleus, chloroplasts, 

mitochondria, vacuoles and peroxisomes. Protein trafficking through GERL 

system– signal peptide, signal recognition particle, vesicles. 
 

6. Signal transduction: signaling molecules, ligands and receptors. G protein 

coupled receptors. Receptor tyrosine kinases. MAP kinases. Second messengers, 

signal amplification, cAMPs. Ca-calmodulin pathway. 
 

7. Regulation of gene expression in prokaryotes: bacteria – Lac, arabinose ,Tryp 

operons, positive and negative control. Regulation in viruses–lytic and 

lysogenic cycles. 
 

8. Regulation of gene expression in eukaryotes: cis and trans factors. Motifs of DNA  



 
 

 

binding domains of trans factors–zinc fingers, leucine zippers, helix turn 

helix. Temporal and spatial regulation. Role of chromatin in gene 

expression. DNA methylation and gene imprinting. Gene silencing. 
 

 Practical 
  

S. No Exhibit/Experiment   
1. Isolation of DNA using CTAB method. 

 
2. Histochemical staining of carbohydrates, proteins and fats in the plant cells. 

 
3. Electrophoresis of seed proteins. 

 
4. Assignments on problems related to DNA structure, replication, transcription 

and translation 
 

5. Photographs depicting the content of theory 
 

Reference Books  
 

1. Snustad P, Simmons MJ. 2003. Principles of Genetics. 3
rd

 Edition. John Wiley 

and Sons, Inc, USA. 
 

2. Buchaman BB, Gruissem,W and Jones R. 2000. Biochemistry and Molecular 

 Biology of plants: American Societies of plant physiologists, John Wiley and Sons 

 Ltd., Maryland, U.S.A. 
  

3. Lewin B. 2000. Genes IX, Oxford University Press, New York. 
  

5. Lodish BA, Zipursky SL, Matsdaira P, Baltimore D and Darnell J. 2000. 

 Molecular Cell Biology. 4
th

 Edition. W.H. Freeman and Co., New York. 
  

6. Alberts B, Bray D, Lewis J, Ralf M, Roberts K and Watson JD.1999. Molecular 

 Biology of the Cell. Garland publishing Inc., New York. 
  

7. Weaver RF. 1999. Molecular Biology. WCB /McGraw-Hill,. 
  

8. Shaw CH. 1998. Plant Molecular Biology. A practical approach, IRL Press, 

 Oxford. 
 

9. Glick BR and Thompson JE. 1992. Methods in Plant Molecular Biology 

and Biotechnology, CRC Press, Boc Raton Florida. 
 



 



M.Sc. Botany – Semester II 
 

B  203 BIOLOGY AND DIVERSITY OF PTERIDOPHYTES AND GYMNOSPERMS 
 

 Theory 
 

   
 

S. No Unit 
 

  

 

 

 SECTION A: Pteridophytes 
   

1. Classification of Pteridophyta. Origin of Pteridophytes. Pteridophytes in 

comparison to Bryophytes and Gymnosperms. Distinguishing features of 

Pteridophyta. Economic importance of Pteridophytes. 
 

2. Morphology, anatomy and reproduction of Psilotum, Lycopodium, 

Selaginella, Isoetes, Equisetum, Ophioglossum, Osmunda, Gleichenia, 

Cyathea, Marselia, Adiantum, Salvinia and Azolla. 
 

3. General account of fossil pteridophytes–Psilopsida, Lycopsida, Sphenopsida 

and Pteridopsida. 
 

4. Evolution of stelar types in Pteridophytes. Heterospory and origin of seed 

habit. Evolution of the sporophyte. 
 

SECTION B: Gymnosperms 
 

5. The evolutionary time scale: eras, periods and epochs. General account of 

fossils. Types of fossil formations. 
 

6. Gymnosperms in comparison to ferns and seed plants. Classification 

of Gymnosperms and their distribution in India. Economic importance 

of Gymnosperms. 
 

7. General account of the families of Pteridospermales–Lyginopteridaceae, 

Meduloisaceae, Caytoniaceae; Bennettitales–Cycadeodiaceae; Pentoxylales 

– Pentoxylaceae; Cordaitales–Cordaitaceae.
 

 

8. Structure and reproduction in living Gymnospermsof Cycadopsida, 
Coniferopsida and Gnetopsida.

 
  

 Practical  
   

S. No Exhibit/Experiment    
1. Examination of the external features, anatomy and reproductive structures 

of Psilotum, Lycopodium, Selaginella, Isoetes and Equisetum. 
 

2. Examination of the external features, anatomy and reproductive structures of 

Ophioglosum, Osmunda, Gleichenla, Cyathea, Marselia, Adiantum, Salvinla and 

 



 
 
 

Azolla.  
 

3. Observations of the slides of the following fossil plants–Rhynia, 

Lepidodendron, Lepidocarpon, Miadesmia, and Sphenophyllum. 
 

4. Observations of the slides fossil Pteridophytes: Calamites, 

Calamostachys, Zygopters and Etapteris. 
 

5. Examination of the external features, anatomy and reproductive structures 

of Ginkgo, Pinus, Cupressus and Cryptomeria. 
 

6. Examination of the external features, anatomy and reproductive structures 

of Araucaria, Ephedra and Gnetum. 
 

7. Study of fossil gymnosperms from prepared slides: Lyginopteris, Lagenostoma 

and Medullosa. 
 

8. Study of fossil gymnosperms from prepared slides: Triganocarpus, 

Conostoma, Heterangium, Cordaites. 
 

Reference Books  
 

1. Saxena P and Pathak C. 2012. A Text Book of Pteridophyta., Wisdom Press, 

New Delhi. 
 

2. Sharma OP.2006. Pteridophyta. MacMillan India Ltd., New Delhi. 
  

3. Parihar NS. 1996. Biology and Morphology of Pteridophytes. Central Book 

 Depot,  Allahabad. 
  

4. Smith GM. 1995. Cryptogamic Botany. Vol. II. McGraw Hill Book Company, 

 New York. 
  

5. Sporne KR. 1962. The Morphology of Pteridophytes. Hutchinson University 

 Library, London. 
  

6. Evans AJ. 1936. Morphology of Vascular Plants (Lower groups). McGraw Hill 

 Book Company, New York. 
  

7. Biswas C and Johri BM. 1997. The Gymnosperms. Narosa Publishing House, New 

 Delhi. 
  

8. Bhatnagar SP and Moitra A. 1996. Gymnosperms. New Age International Private 

 Limited, New Delhi. 
  

9. Sharma OP. 1996. Gymnosperms. Pragati Prakashan, Meerut. 
  

11. Stewart WN and Rothwell GW. 1993. Paleobotany and the Evolution of Plants. 

 Cambridge University Press, USA. 
 

12. Singh H. 1978. Embryology of Gymnosperms. Gebrudev Bortraeger, Berlin.  



 
 
 

13. Arnold CA. 1974. An introduction to Paleobotany. McGraw Hill Book Co., 

Inc., New York. 
 

14. Sporne KR. 1967. The Morphology of Gymnosperms. Hutchinson 

University Library, London. 
 

15. Chamberlain CJ. 1935. Gymnosperms structure and evolution. University 

of Chicago Press, USA. 
 



 



 M.Sc. Botany - Semester II 

 B  204 PLANT CELL, TISSUE AND ORGAN CULTURE 

 Theory 
  

S. No Unit 
  

 SECTION A   
1. Plant cell and tissue culture: introduction, history, scope. Basic concepts of tissue of 

 
culture: tissue culture cycle, types of cultures. Concept of cellular 

differentiation, totipotency. 
 

2. Culture media: composition and effects of media components, phytohormones 

– effects in tissue culture. Sterilization methods. 
 

3. Pathways of regeneration – biochemical and molecular aspects of tissue culture cycle. 
 

4. Technique and applications of cryopreservation and germplasm storage. 
 

SECTION B 
 

5. Organogenesis and adventitious embryogenesis. Fundamental aspects of 

morphogenesis, somatic embryogenesis. Methods of androgenic and gynogenic 

haploid production-dihaploids and application in agriculture. Embryo rescue. 
 

6. Cell culture: establishment, plating efficiency, induction and selection of mutants. 
 

Free cell cultures: production of secondary metabolites/natural products. 
 

7. Somatic hybridization: protoplast isolation, fusion and culture, hybrid selection and 

regeneration, possibilities, achievements, limitations, merits and demerits . 

Cybrids. Protoplasts in genetic transformation. 
 

8. Applications of plant tissue culture: clonal propagation, artificial seeds and 

its applications, somaclonal variation and its applications. 
 

 Practical 
 

  

 

 

S. No Exhibit/Experiment 
 

  

 

 

1. General out lay of plant tissue culture laboratory. 
 

  

 

 

2. Preparation of media. 
 

  

 

 

3. Callus induction – carrot. 
 

  

 

 

4. Clonal propagation through meristem cultures. 
 

  

 

 

5. Embryo culture – groundnut. 
 

  

 

 

6. Anther culture – Datura/tobacco. 
 

  

 

 

7. Establishment of cell cultures and determination of growth pattern. 
   

8. Determination of plating efficiency of cell cultures.  



 
 

 

9. Protoplast isolation and culture.  
 

10. Protoplast fusion. 
 

11. Observation of different developmental stages of somatic embryo in embryogenic 

callus. 

12. Preparation of artificial seeds. 
 

Reference Books  
 

1. Collin HA and Edwards S. 1998. Plant Cell Culture. Bioscientific 

Publishers, Oxford, UK. 
 

2. Callow JA, Ford-Lloyd BV and Newbury HJ. 1997. Biotechnology and Plant 

 Genetic Resources: Conservation and Use. CAB International, UK. 
  

3. Raghavan V. 1997. Molecular Biology of Flowering plants. Cambridge 

 University press, New York, USA. 
  

4. Bhojwani SS and Razdan MK. 1996. Plant tissue culture: Theory and Practice. 

 (A revised edition). Elsevier Science Publishers, New York, USA. 
  

5. Jain SM, Sopory SK and Velleux RE. 1996. In Vitro Haploid production in 

 Higher Plants. Volumes 1-5. Fundamental aspects and Methods Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

6. Vasil IK and Thorpe TA. 1994. Plant Cell and Tissue Culture. Kluwer Academic 

 Publishers, Dordrecht, Netherlands. 
  

7. Bhojwani SS. 1990. Plant Tissue Culture: Applications and Limitations. 

 Elsevier Science Publishers, New York, USA. 
  

8. Raghavan V. 1986. Embryogenesis in Angiosperms: A Developmental and 

 Experimental Study. Cambridge University Press, New York, USA. 
 

9. Kartha KK. 1985. Cryopreservation of Plant Cells and Organs. CRC 

Press, Boca Raton, Florida, USA. 
 



 



M.Sc. Botany – Semester III 
 

B 301 TAXONOMY OF ANGIOSPERMS AND PLANT RESOURCES 
 

UTILIZATION AND CONSERVATION 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Origin and evolution of Angiosperms. Fossil Angiosperms. Taxonomy and 

Systematics. Concepts of species. Taxonomic hierarchy - species, genus, family and 

other categories. Principles used in assessing relationship and delimitation of taxa 

and attribution of rank. Plant identification. Plant nomenclature – Binomial 

nomnclature, ICBN. Plant collection and documentation. 

 
2. Brief analysis of the features and evolutionary tendencies noticed in the following 

groups: Ranales, Rosales, Centrospermae, Tubiflorae, Amentiferae, Helobiales, 

Liliflorae and Glumiflorae. 
 

3. Taxonomic evidences: embryology, cytology and phytochemistry. Taxonomic tools: 

herbaria, floras, botanical gardens, biochemicaland molecular techniques, computers 

and GIS (Geo Information Systems). Cladistics in taxonomy. Numerical taxonomy 

and sero taxonomy. 
 

4. Systems  of  Angiosperm  classification:  Phenetic  versus  Phylogenetic  system. 
 

Relative merits and demerits of major systems of classification: Takhtajan, Cronquist 
 

and Thorne. Basic concepts of Molecular Systematics: Gene sequencing, Restriction 

site analysis, Allozymes etc., Angiosperm Phylogeny Group (APG III) classification 

system, Relevance of Taxonomy to conservation, sustainable utilization of 

bioresources and ecosystem research. 
 

SECTION B  
 

5. World centres of primary diversity of domesticated plants. The Indo-Burmese 

Centre, Plant Introductions and Secondary centers. Plant explorations. Origin of 

agriculture. 
 

6. Origin, evolution, Botany, cultivation and uses of :  



  
 

 

1. Food Crops : Wheat, Rice 

2. Forage Crops : Sorghum, Red gram 

3. Fibre Crops : Cotton, Jute 

4. Oil yielding crops : Groundnut, Coconut 
 

5. Medicinal and aromatic crops :   Catharanthus, Withania, Cymbopogan 
 

7. Green Revolution: benefits and adverse consequences. Ethnobotany:  Introduction, 
 

concept, objectives and scope. Plant biodiversity: Concept, status in India, 

utilization and concerns, conservation of wild biodiversity. 

 
8. Principles of conservation: Strategies for conservation, In-situ conservation: 

protected areas in India- reserves, wetlands, mangroves, Ex-situ conservation: 

principles and practices. Botanical gardens. BSI, ICAR and CSIR. 

 Practical 
  

 Exhibits/ Experiments/ Suggested Laboratory Exercises 
  

 Taxonomy 
  

1. Description of a specimen from representative and locally available families. 
  

2. Description of a species based on various specimens to study intraspecific variation: 

 A collective exercise. 
  

3. Description of various species of a genus: location of key character and preparation 

 of keys at genetic level. 
  

4. Location of key characters and use of keys at family level. 
  

5. Field trips within and around the campus; compilation of field notes and preparation 

 of herbarium sheets of such plants, wild or cultivated, as are abundant. 
  

6. Training in using floras and herbaria for identification of specimens described in the 

 class. 
  

7. Demonstration of the utility of secondary metabolites in the taxonomy of some 

 appropriate genera.  
 

8. Comparison of different species of a genus and different genera of a family 

to calculate similarity coefficients and preparations of denodrograms. 
 



  
 

 

Plant Resources Utilization and Conservation  
 

1. Laboratory work:   

 1. Food crops : Wheat, Rice 

 2. Forage/fodder crops : Sorghum, Red gram 

 3. Fiber crops : Cotton, Jute 

 4. Oil yielding : Groundnut, Coconut 

 5. Medicinal and Aromatic plants : Catharanthus, Withania, Cymbopogan 
 

2. Scientific visits: 
 

The students should be taken to one of the following: 
 

A protected areas or Biosphere reserve or national park or 

sanctuary. A wetland. 

A mangrove. 
 

NBPGR (National Bureau of Plant Genetic Resources – New 

Delhi). BSI. 

CSIR 

Laboratory. FRI. 

Tropical Botanical Gardens.   
Reference Books 

 

Taxonomy of Angiosperms  
 

1. Mondal AK. 2011. Advanced Plant Taxonomy. New Central Book Agency 

Pvt. Ltd., Kolkata. 
 

2. Simpson MG. 2006. Plant Systematics. Elsevier Academic Press, 

California, USA. 
 

3. Nordenstam BEI, Lazily G and Kassas M. 2000. Plant systematic for 2
nd

 

Century. Portland Press Ltd., London. 
 

4. Takhtajan AL. 1997. Diversity and classification of Flowering Plants. 

Columbia University Press, New York. 

5. Zomlefer WB. 1994. A Guide to flowering plant families. University 

of California Press, USA. 

6. Woodland DW. 1991. Contemporary Plant Systematics. Prentice 

Hall, New Jersey. 
 

7. Stace CA. 1989. Plant Taxonomy and Biosystematics .2
nd

Edition. 

Edward Arnold Ltd., London. 
 



 
 
 

8. Jones SB Jr. and Luchsinger AE. 1986. Plant Systematics. 2
nd

Edition. 

McGraw Hill Book Co., New York. 
 

9. Radford AE. 1986. Fundamentals of Plant Systamatics. Harper and 

Row Publications, USA. 
 

10. Heywood VH and Moore DM. 1984. Current concepts in Plant 

Taxonomy. Academic Press, London. 
 

11. Davis PH and Heywoos VH. 1973. Principles of Angiosperms Taxonomy. 

Robert E Kreiger Pub. Co., New York. 

12. Harrison HJ. 1971. New concepts in Flowering Plant Taxonomy. 

Hieman Educational Books Ltd., London. 

13. Jones AD and Wilbins AD. 1971. Variations and Adaptations in Plant 

species. Hiemen and Co., Educational Books Ltd., London. 
 

14. Grant V. 1971. Plant Biosystematics. Academic press, London. 
 

15. Solbrig OT. 1970. Principles and Methods of Plant Biosystamatics. 

Macmillan, London. 
 

16. Heslop-Harrison J. 1967. Plant Taxonomy. English language Books Soc. 

and Edward Arnold Pub. Ltd., U.K. 

Plant Resource Utilization And Conservation 
 

17. Sambamurthy AVSS and Subramanyam NS. 2000. Economic Botany of 

Crop Plants. Asiatech Publishers, Inc., New Delhi. 
 

18. Conway G. 1999. The Doubly Green Revolution: Food for All in the 

21st Century. Comstock Publishing Associates, New York. 

19. Pinstrup – Anderson P. et al. 1999. World Food Prospects: Critical Issues for 

the Early 21st Century. International Food Policy Research Institute, 

Washington DC, USA. 

20. Kocchar SL. 1998. Economic Botany of the Tropics. 2nd Edition. Mac 

Millan India Ltd., Delhi. 
 

21. Plant Wealth of India 1997. Special Issue of Proceedings Indian National 

Science Academy B-63. 

22. Sharma OP. 1996. Hills Economic Botany. (Late Dr. A.F. Hill, adapted by 

O.P. Sharms). Tata McGraw Hill Co., Ltd., New Delhi. 

23. Frankel OH, Brown AHD and Burdon JJ. 1995. The conservation of 

Plant Diversity. Cambridge University Press, Cambridge, UK. 
 



 
 
 

24. Paroda RS and Arora RK. 1991. Plant Genetic Resources Conservation and 

Management. IPGRI (Publication) South Asia Office, C/o. NBPGR Pusa 

Campus, New Delhi. 
 

25. Swaminathan MS and Kocchar SL (ed). 1989. Plants and Society. Mac 

Millan Publication Ltd., London. 
 

26. Thakur RS, Puri HS and Hussain A. 1989. Major Medicinal Plants of India. 

Central Institute of Medicinal and Aromatic Plants. CSIR, Lucknow. 

27. Council of Scientific & Industrial Research 1986. The useful plants of 

India. Publications and Information Directorate. CSIR, New Delhi. 

28. Baker HG. 1978. Plants and Civilization. 3
rd

 Edition. C.A. Wadsworth, Belmont. 
 

29. Chrispeels MJ and Sadava D. 1977. Plants, Food and People. W.H. Freeman 

and Co., San Francisco, USA. 

30. Schery RW. 1972. Plants for Man. 2
nd

Edition. Englewood Cliffs, New Jersey. 
 

31. Raw materials I - XII Revised Vol. I-III (1985-1992) supplement (2000).  
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B302 PLANT REPRODUCTION 

Theory: 

 

Male Gametophyte: Structure of anthers; microsporagenesis; role of tapetum; pollen 

development, sperm dimorphism; pollen embryo saes and compound pollen grains. 

 

Female  Gametophyte: Ovule development; megasporogenesis, organisation of the 

embryo sac; ultra structure of the embryo sac cells. 

 

Pollination, Pollen-pistil interaction: Structure of the pistil; pollen-stigma interactions; 

Sporophytic and Gametophytic self-incompatability, different methods to overcome self- 

incompatability. 

 

Fertilization: Pollen germination; pollen tube growth and guidance; Entry of pollen tube 

into the embryo sac; pollen tube discharge, syngamy and triple fusion; polyspermy and 

hetero fertilization. 

 

Post-fertilisation  events: Endosperm development; Types of Endosperm; Functions; 

Endosperm and embryo relationships. 

 

Embryo development: Johanson and Soueges systems; Types. 

Polyembryony; apomixis; parthenocarpy - outlines only. 

Seed Dormancy: Seed dormancy; overcoming seed dormancy. 

 

Outlines of Experimental Embryology – Anther culture, ovary culture, ovule culture; 

embryo culture; Invitro fertilisation. 

 

Applications of Angiosperm Embryology (Agricultural, Horticultural and Taxonomic 

Considerations). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Suggested Laboratory Exercises: 

 

Study of microsporogenesis and gametogenesis in sections of anthers. 

Tests for pollen viability using stains and invitro germination. 

Embryo sac development through examination of permanent, stained serial sections. 

Study of nuclear and cellular endosperm through dissections and staining. 

Isolation of different stages of embryo development from suitable seeds. 



Suggested readings: 

 

1. Bhojwani, S.S and Bhatnagar, S.P. 2000. The Embryology of Angiosperms (4th 

revised and enlarged edition) Vikas Publishing House, New Delhi; 

2. Leins, P., Tucker, S.C. and Endress. P.K. 1988. Aspects of Floral Development. J. 

Cramer, Germany; 

3. Procter, M. and Yeo, P. 1973. The Pollination of Flowers. William Collins Sons, 

London; 

4. Pulliah, T., Lakshminarayana, K. and Hanumantha Rao, B., 2008. Plant 

Reproduction, Scientific Publishers, Jodhpur, India; 

5. Raghavan, V. 1997. Molecular Embryology of Flowering Plants. Cambridge 

University Press, Cambridge; 

6. Raghavan, V. 1999. Developmental Biology of Flowering Plants. Springer – 

Verlag, New York; 

7. Sedgely, M. and Griffin, A.R. 1989. Sexual Reproduction of Tree Crops, Academic 

Press, London; 

8. Shivanna, K.R. and Swahney, V.K. (Eds.) 1997. Pollen Biotechnology for Crop 

Production and Improvement. Cambridge University Press, Cambridge; 

9. Shivanna, K.R. and Rangaswamy, N.S. 1992. Pollen Biology, A Laboratory 

Manual. Springer-Verlag, Berlin; 

10. Shivanna, K.R. and Johri, B.M.1985. The Angiosperm Pollen Structure and 

Function, Wiley Eastern Ltd., New Delhi; 

11. The Plant Cell. Special Issue on Reproductive Biology of pants, Vol.5 (10) 1993. 

The American Society of Plant Physiologists, Rockville, Maryland, USA.
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B 303  PLANT ECOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. The environment: physical environment, biotic environment and abiotic environment. 
 

Ecology and human welfare. Climate, soil and vegetation patterns of the world: life zones, 

major biomes, vegetation and soil types of the world. 
 

2. Habitat and niche: concept of habitat and niche, niche width and overlap, fundamental and 

realized niche, resource partitioning, character displacement. 
 

3. Population Ecology: characteristics of a population, population growth curves, population 

regulation, life history strategies (r and k selection), concept of meta population, demes and 

dispersal, interdemic extinctions, age structured population. 
 

4. Species interactions: types of interactions, interspecific competition, herbivory, carnivory. 
 

Ecological succession: types, mechanisms, changes involved in succession, concept of 

climax. Hydrosere and Xerosere 
 

SECTION B  
 

5. Community ecology: nature of communities, community structure and attributes, levels of 

species diversity and its measurement, edges and ecotones, community classification. 
 

6. Ecosystem: structure and function. Energy dynamics. Mineral cycling (carbon, nitrogen and 
 

phosphorus). Primary production and decomposition. Structure and function of some Indian 
 

ecosystems– Terrestrial (forest, grassland) and aquatic (fresh water, marine, estuarine). 

 

 

7. Biogeography: Major terrestrial biomes. Theories of island 

biogeography. Biogeographical zones of India. 

 
8. Applied ecology: Environmental pollution – air, water and soil, kinds, sources, quality 

parameters. Effects on plant ecosystmems. Climate change – green house gases, ozone layer and 

ozone hole, consequences of climate change. Methods for mitigation of climate change: physical, 

chemical and biological. Biodiversity status, monitoring and documentation, major drivers of 

biodiversity change, biodiversity management approaches. Conservation biology: principles of 

conservation, major approaches to management. Indian case studies on 
 



 
 

 

conservation, management strategy (Biosphere reserves, Project tiger).   

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. To study the stratification of plants in botanical gardens. 
 

2. To prepare life forms of botanical gardens of college campus. Compare the 
biological spectrum of college campus with normal biological spectrum.  

3. To estimate the frequency of plants in the college campus. 
 

4. To estimate the relative frequency of plants in the college campus. 
 

5. To estimate the density of a plant species in the college campus. 
 

6. To estimate the relative density of a plant species in college campus. 
 

7. To determine the minimal size and number of quadrats required for 
reliable estimate of biomass in grass land. 

8. To determine the basal area of a plant species in the campus. 
 

9. To determine the important value index (IVI) of plant species in the campus. 
 

10. To estimate IVI of the plant species in a woodland using point center 
quarter methods. 

 

11. To determine plant diversity indices (Shamon - Wiener) continuum of 

dominance, species richness, equitability and biodiversity of species in 

the campus. 
 

12. To estimate rate of carbon dioxide evolution from different soils using soda 
lime or alkali absorption method. 

 

13. To study environmental impact of a given developmental activity using 
check list as a EIA method.  

14. Enumeraration in pond ecosystems. 
 

15. To study the composition of woodland ecosystem. 
 

16. Demonstration of chemical energy stored in leaves which was the 
transformed from 

 
radiation energy.  

17. Estimation of biomass of cropland plots.  



 
 

18. Estimation of chlorophyll. 
 

19. Determination of leaf area index methods with plain graph sheets. 
 

20. To determine the water holding capacity of soil collected from different locations  
 

Reference Books   
American Public Health Association American Water Works Association. 2013. 

 

1. Standard Methods for the Examination of Water and Waste Water. 
General Books LLC, USA. 

 

2. Sharma PD. 2007. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

3. Sharma PD. 2001. Ecology and Environment. Rastogi Publications, Meerut. 
 

  
 

4. Smith RL. 1996. Ecology and field Biology. Harper Collins, New York. 
 

  
 

5. Sokal RR and Rohit FJ. 1995. Biometry. W.H. Freeman and Co., New York. 
 

  
 

6. Batra NK. 1992. Treatise on Plant Ecology. Pradeep Publications, Delhi. 
 

  
 

7. CJ. 1989. Ecological Methodology. Harper and Row, New York, USA. 
 

  
 

8. Ludwig JA and Reynolds JF. 1988. Statistical Ecology. Wiley, New York. 
 

  
 

9. Magurran AE. 1988. Ecological Diversity and its measurement. Croom Helm, UK. 
 

  
 

10. 

Moore PD and Chapman SB. 1986. Methods in Plant Ecology. Blackwell 
 

Scientific, Oxford, UK. 
 

  
 

11. 

Pielow EC. 1984. The interpretation of Ecological Data. John and Wiley Sons, 
 

USA. 
 

  
 

12. 

Muller – Dombois D and Ellenberg H. 1974. Aims and Methods of Vegetation 
 

Ecology. Blackburn Press, New Jersey. 
 

  
 

13. 

Odum PE. 1971. Fundamentals of Ecology. 3
rd

Edition. W. B. Sounders, 
 

Philadelphia. 
 

  
 

14. Dansemmire RF. 1968. Plant Communities. Horpes and Row, New York. 
 

  
 

15. Misra R. 1968. Ecology Work Book. Oxford and IBH Publishing Co., New Delhi. 
 

  
 

 Ambasht RS and Ambasht NK. AText Book Plant Ecology. CBS Publishers and 
 

16. distributors, New Delhi.
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B 304 PLANT PHSYSIOLOGY 
 

Theory   

S. No Unit 
  

 
SECTION A 

 

1. Plant water relations: free energy and chemical potential, osmotic potential, water potential 

and its determination, active and passive absorption of water, stomatal physiology and 

mechanisms of stomatal opening and closing, Soil-plant-atmosphere-continuum concept 

(SPAC), mechanism of water transport. 
 

2. Mineral nutrition: passive and active uptake of ions, translocation of minerals in plants, 
 

essential elements: their functions and symptoms of mineral deficiency, importance of foliar 

nutrition and use of chelates in agriculture, root microbe interactions in facilitating nutrient 

uptake, mechanism of assimilate translocation. 
 

3. The flowering process: phytochrome: structure, photochemical and biochemical properties, 

role in photomorphogenesis. Photoperiodism and its significance, mechanisms of floral 

induction. Vernalization. Morphological, biochemical and metabolic changes accompanying 

seed germination. 
 

4. Plant growth regulators and elicitors: biosynthesis, physiological effects and mechanism of 

action of auxins, gibberellins, cytokinins, ethylene, abscisic acid, brassinosteroids, 

polyamines, jasmonic acid and salicylic acid. Role of plant growth regulatiors in agri-

horticulture. Hormone receptors. 
 

SECTION B  
 

5. Fundamental of Enzymology: General aspects, allosteric mechanism, regulatory and active 

sites, isozymes, kinetics of enzymatic catalysis, Michaelis-Menten Equation and its 

significance, Mechanism of enzyme action. 
 

6. Photochemistry and Photosynthesis: General concepts and historical back ground, evolution of 

photosynthetic apparatus, Redox reactions, photosynthetic pigments and light harvesting 

complexes, photo-oxidation of water, mechanisms of electron and proton transport, 
 

structure, synthesis and function of ATP, carbon assimilation-the Calvin’s cycle, 

photorespiration and its significance, the C4 cycle and CAM pathway, biosynthesis of starch 

and sucrose, physiological and ecological considerations. 
 

7. Respiration and Lipid metabolism : Plant respiration, glycolysis, the TCA cycle, electron  



 
 

 

transport and ATP synthesis, pentose phosphate pathway, glyoxylate cycle, alternative 

oxidase system, structure and function of lipids, fatty acid biosynthesis of membrane lipids, 

structural lipids and storage lipids and their catabolism. Nitrogen fixation and nitrogen 

metabolism: Biological nitrogen fixation, nodule formation and nod factors, biosynthesis of 

amino acids and proteins, mechanism of nitrate uptake and reduction. 
  

8. Stress Physiology: Plant responses to biotic and abiotic stress, mechanisms of biotic and 

abiotic stress tolerance, water deficit and drought resistance, salinity stress, metal toxicity, 

heat stress and oxidative stress. 
 

Practical  
 

Exhibits/ Experiments/ Suggested Laboratory Exercises  
 

1. Determination of osmotic potential.  

2. Determination of water potential. 
 

3. Demonstration of osmosis. 
 

4. Determination of root pressure. 
 

5. Effects of high and low temperatures upon the permeability of the cytoplasmic membranes. 
 

6. Determination of suction force due to transpiration. 
 

7. Stomatal frequency and stomatal index of leaves. 
 

8. Rate of transpiration in leaves by cobalt chloride paper method. 
 

9. Determination of amylase activity 
 

10. Extraction and separation of chloroplast pigments by paper chromatographic method 

Determine chlorophyll a / chlorophyll b contents in C3 and C4 plants by spectrophotometric  
11. method

  

12. Determination of Hill reaction 
 

13. Determination of rate of Aerobic respiration by continuous current method 
 

14. Determination of rate of Anaerobic respiration by continuous current method 
 

15. Determination of catalase activity 
 

16. Demonstration of Polyphenol oxidase 
 

17. Determination of reducing sugars  



 
 

18. Estimation of free acids in Bryophyllum in terms of milliequivalents of NaOH 
 

19. Extraction and estimation of seed proteins depending upon the solubility 
 

20. SDS – PAGE for soluble proteins extracted from the given plant materials 
 

21. Separation of isozymes esterase, peroxidase by native polyacrylamide gel electrophoresis 
 

22. Effect of Light quality on the rate of Photosynthesis 
 

23. Effect of CO2 concentartion on the rate of Photosynthesis 
 

24. Estimation of Starch by gravimetric method 
 

25. Demonstration of Starch hydrolysis 
 

26. Separation of Chloroplast pigments by chemical method 
 

Separation of amino acids and carbohydrates through two dimensional chromatographic 
27. method

 
  

Reference books 

 

1. Sinha SK 2014.A text book of Plant Physiology. Centrum Press, New Delhi.  
 

2. Seema Yadav 2014. Plant Physiology. SBW publishers, New Delhi. 
  

3. Heribert H and Kazuo S (eds) 2010. Plant responses to abiotic stress. Series 

 Topics in Current Genetics, Vol 4. Springer, Berlin. 
  

4. Philip Stewart and Schine Gobig 2011. Plant Physiology. CRC Press. 
  

5. Moore TC. 2011. Biochemistry and Physiology of Plant Hormones. Springer, 

 New York. 
  

6. Hooykaas PJJ, Hall MA and Libbenga KR (ed) 1999. Biochemistry and Molecular 

 Biology of Plant Hormones. Elsevier, Amsterdam, Netherlands. 
  

7. Taiz L and Zeiger E. 1998. Plant Physiology. 2
nd

Edition. Sinauer Associates 

 including Publishers, Massachusetts, USA. 
  

8. Wisthoff P. 1998. Molecular Plant Development from Gene to Plant. Oxford 

 University Press, Oxford, UK. 
  

9. Thomas and Vince – Prue D. 1997. PhotoPeriodism in Plants. 2
nd

Edition. 

 Academic Press, Sandeigo, USA. 
  

10. Hopkins WG. 1995. Introduction to Plant Physiology. John Wiley & Sons 

 Including New York, USA. 
 

11. Mohr H and Schopfer P. 1995. Plant Physiology. Springer-Verlag, New York.  



 
 
 

12. Salisbury FB and Ross CW. 1992. Plant Physiology. 4
th

Edition. 

Wordsworth Publishing Company, California, USA. 
 

13. Noggle GR and Fritz GJ. 1991. Introductory plant physiology. 2
nd

Edition. 

Prentice hall of India Limited, New Delhi. 

14. Davies PJ (ed) 1987. Plant hormones and their role in Plant Growth 

and Development. Mertinus Nijh off Publishers, Netherlands. 
 

15. Witham FH and Devlin RM. 1986. Plant Physiology. CBS Publishers 

and Distributors, Bangalore. 

16. Wilkins MD. 1987. Advanced Plant Physiology. English Language Book 

Society, Longman Scientific and Technical, Harlow, UK. 

17. Bewley JD and Black M. 1982. Physiology and Biochemistry of seed in relation 

to germination and dormancy. Volume 1 and 2. Springer – Verlag, Berlin. 
 

18. Khan AA. 1982. The Physiology and Biochemistry of Seed Development, 

Dormancy and Germination. Elsevier, Amsterdam, Netherlands. 

19. Ting IP. 1982. Plant Physiology. Addison-Wesley, Reading, MA. 
 

20. Murthy HNK. 1981. Plant growth substances including applications in 

Agriculture. Tata McGraw Hill Publishing Company Ltd., New Delhi. 
 

21. Kramer PM and Kozlowski TT. 1980. Physiology of Woody Plants. 

Academic Press, New York. 
 

22. Hewit EJ and Smith TA. 1975. Plant Mineral Nutrition. English University Press, 
 

23. Meyer AM and Poljakoff-Mayber A. 1975. The germination of Seeds. 

Pergamon Press, Canada. 

24. Hess D. 1974. Plant Physiology. Narosa Publishing House, New Delhi. 
 

25. Audus LJ. 1972. Plant Growth Substances. Volume 1. Chemistry and 

Physiology. Leonard Hill, UK. 

26. Slayter RO. 1967. Plant Water Relationships. Academic Press, London 
 

27. Hillman WS. 1963. Physiology of Flowering. Holt, Reinhart and Winston, 

New York. 
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B 401 GENETIC ENGINEERING OF PLANTS AND MICROBES  

Theory  

S.No Unit 

 SECTION A 
 

1. Basics of rDNA technology: restriction enzymes–types, nomenclature, mechanism of 

action. Methodology of rDNA molecule synthesis–joining overlapping ends, blunt end 

joining, polylinkers. Vectors–features. Cloning vectors– plasmids, viral DNA, 

cosmids, bacterial and yeast artificial chromosomes(BACs and YACs). Expression 

vectors. 
 

2. Bacterial transformation. In-vitro packaging. Recognition of transformants–antibiotic 

resistance, Lac Z gene based selection. Genomic library, cDNA library. 
 

3. Methods of gene transfer in plants: electroporation, gene gun, Agrobacterium 

mediated– binary and co integrative vector based. Chloroplast transformation. 

4. Classical examples of successful cases of transgenic plants– fungal, bacterial, viral 

and insect tolerance (BT and proteinase inhibitors), herbicide tolerance, abiotic stress 

tolerance, male sterility– Barnase-Barstar. Quality improvement –golden rice, late 

ripening tomatoes (Flavr Savr). 
 

SECTION B 
 

5. Techniques in genetic engineering I: Blotting techniques– Southern, Northern and 

Western blotting, radioactive and non-radioactive labeling, detection of 

hybridization. In-situ hybridization– technique, radioactive and non-radioactive 

probes, enzyme and fluorescence detection methods (FISH), applications of the 

technique. PCR– technique, types, applications. DNA sequencing– basic principle of 

Sanger’s method, automated DNA sequencing, high throughput DNA sequencing. 
 

6. Techniques in genetic engineering II: DNA fingerprinting–hybridization based 

(RFLP), PCR based (RAPD, AFLP). Restriction mapping. Microarray technique 

and its applications. 
 

Sequencing genomes–whole genome sequencing, shot gun sequencing. Next 

generation sequencing– 454 sequencing. 
 

7. Plant growth promoting bacteria – nitrogen fixers, siderophores, phytoharmone 

production. Genetic improvement of industrially important microbes for production 

of useful products – biopesticides, biofertilizers, antibiotics. Intellectual Property 
 

Rights, farmer’s rights. Patents. Ethical and environmental issues in genetic engineering.   



 
 

 

8. Bioinformatics: Scope. Data bases– types, Genbank, PIR, PDB. An account of 
 

NCBI. Web based tools for sequence searches –BLAST.  Genome projects, genome   
annotation, gene annotation, features of the genome of Arabidopsis, rice. Genomics– 

structural genomics, comparative genomics, functional genomics. Molecular 

phylogeny and phylogenetic trees.Metagenomics. 

 Practicals 
 

S. No Exhibit/Experiment  
 

1. Isolation of plasmid DNA  
 

  

 

 

2. Bacterial transformation and identification of transformation 
 

  

 

 

3. Plant DNA isolation 
 

  

 

 

4. Restriction enzyme digestion and gel electrophoresis 
 

  

 

 

5. Assignments on the syllabus 
   

6. Pictorial demonstration of the various techniques 
 

Reference Books   
1. Glick BR, Pasternak JJ and Patten CL. 2010. Molecular Biotechnology 

Principles and Applications of rDNA. ASM Press, USA. 
 

2. Attwood TK, Smith DJP and Phukan S. 2009. Introduction to Bioinformatics. 

Pearson Education Ltd., UK. 
 

3. Sateesh MK. 2008. Bioethics and Biosafety. I K International Pvt. Ltd., Bangalore. 
 

4. Channarayappa. 2007. Molecular Biotechnology Principles and practices. Taylor 

and Francis, UK. 
 

5. Watson JD. 2007. Recombinant DNA: Genes and Genomes: A short course. W. 
 

H. Freeman, USA. 
 

6. Primrose SB and Twyman RM. 2006. Principles of Genome Analysis and 

Genomics. Blackwell publishers, USA. 
 

7. Lewin B. 2004. Genes VIIII. Pearson Prentice Hall, New Jersey. 
 

8. Chawla HS. 2002. Introduction to Plant Biotechnology. Oxford and 
 

I B H Publlishers, USA.  
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 B 402 EVOLUTION AND PLANT BREEDING 

 Theory 

S. No Unit 
  

 SECTION A   
1. Origin of life and unicellular evolution: Origin of basic biological molecules, abiotic 

synthesis of monomers and polymers , concept of Oparin and Haldane, experiment 

of Miller (1953). The first cell – evolution of prokaryote, RNA world. Origin of 

eukaryotic cells– Endosymbiont theory, evolution of unicellular eukaryotes, 

anaerobic and aerobic metabolism. 
 

2. Theories of organic evolution: Lamarckism, Darwinism–concepts of variation, 

adaptation, struggle, fitness and natural selection, Synthetic theory, phyletic 

gradualism, punctuated equilibrium, concepts of neutral evolution. 
 

3. Molecular evolution: molecular divergence and molecular clocks–protein and 

nucleotide sequence analysis, gene duplication and divergence. Hardy-Weinberg 

equilibrium and its applications. 
 

4. Plant breeding: history, objectives, activities, important achievements and undesirable 
 

consequences. Organizations for crop improvement in India: ICAR, Agricultural 

universities, Central institutes for crop improvement, All India coordinated 

programmes. Plant Introduction, domestication and acclimatization. 
 

SECTION B 
 

5. Methods of breeding self pollinated crops: Mass selection, Pureline selection, 

Pedigree method, Bulk method, Backcross method, Multiline varieties. 
 

6. Methods of breeding cross pollinated plants: Bulk Selection, Recurrent selection, 

Synthetic varieties, Hydbridization. Inbreeding depression and Heterosis – genetic 

and molecular basis. 
 

7. Breeding of vegetatively propagated crops. Role of apomixis in plant breeding. 

Mutation breeding.  
8. Biostatistical methods: basic concept of parametric and non-parametric methods. 

Graphical representation. Measures of central tendency and dispersion. 

Probability distributions–Binomial, Poisson and Normal distributions. Concepts 

of confidence intervals, types of error, levels of significance. Regression and 

correlation; t-test. ANOVA. Basic introduction to multivariate statistics. 
 



 
 
 

Practical   
1. Problems based on Hardy Weinberg law  
2. Line diagrams showing the plan of different methods of breeding self pollinated 

crops- Mass selection, Pureline selection, Pedigree method, 
 

3. Line diagrams showing the plan of different methods of breeding cross 

pollinated crops- Bulk Selection, Recurrent selection. 
 

4. Methods of hybridization in rice, sorghum, bajra, cotton in standing crop in the field. 
 

5. Assignments with problems for computing measures of central tendency and 

dispersion- mean, median and mode, standard deviation and standard error. 
 

6. Assignment with problems for computing correlation and regression coefficients. 
 

7. Assignment with problems for implementing t test. 
 

8. Assignment with problems for computing ANOVA. 
 

References   
1. Singh BD. 2012. Plant Breeding: Principles and Methods. Kalyani Publishers, 

Delhi. 
 

2. Stickberger MW. 1985. Genetics. McMillan, New York. 
 

3. Frey KJ. 1981. Plant Breeding II. Iowa State University Press, Oxford. 
 

4. Jones DA and Wilkins DA. 1971. Variation and adaptation in plant species. 

Heinemann Educational Books Ltd., London. 
 

5. Stebbins GL.1971. Chromosomal evolution in Higher Plants. Edward Arnold 

Publishers Ltd., London. 
 

6. Poehlman JM and Borthakur D. 1969. Breeding Asian field crops: With Special 

Reference to Crops of India. Oxford and IBH Pub. Co., Delhi. 
 

7. Briggs FN and Knowles PF. 1967.Introduction to Plant Breeding. Reinhold Pub. 

Corp., New York. 
 

8. Brewbaker JL. 1964. Agricultural Genetics. Prentice-Hall, New Jersey, USA. 
 

9. Allard RW. 1961. Principles of Plant Breeding. 2
nd

Edition. John Wiley and Sons 

Inc., New York. 
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B 403 PLANT PATHOLOGY 
 

Theory  
 

S. No Unit 
  

 
SECTION A 

 

1. Importance of plant diseases, classification of plant diseases, causes of plant 

diseases, symptoms of plant diseases, post harvest diseases. Dispersal of 

plant pathogens- active and passive. 
 

2. Infection phenomena – pre penetration, penetration and post penetration. Factors 

affecting infection. Effect of environment on plant disease development – 

temperature, humidity and light. 
 

3. Molecular basics of host pathogen interactions (fungi, bacteria & viruses) and 

genetic engineering for disease resistance. Defense mechanisms in plants: pre–and 

post–infectional defense mechanisms, phytoalexins. 
 

4. Role of enzymes in plant diseases – pectic, macerating, cellulolytic, lignolytic, 

proteolytic, lypolytic enzymes and hemicellulases, inactivation of enzymes. 
 

SECTION B  
 

5. Role of toxins in plant diseases – Phytotoxins, vivo toxins, host specific patho 

toxins & non specific patho toxins. 

 
6. Control of plant diseases: Cultural practices: field & crop sanitation, crop rotation; 

 
Chemical control: systematic & non systematic fungicides; Biological control. 

microbial pesticides. 
 

Plant diseases management through host resistance: vertical, horizontal, 

monogenic, polygenic, specific & general resistance. Development of resistant 

varieties. 
 

7. Symptoms, etiology, epidermology & control measures with reference to the 

following: 
 

Fungal diseases – Club root of crucifers, Damping off of seedlings.  Leaf spot of  



 
 

 

turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of cotton, 

Tikka disease of ground nut. 
  

8. Bacterial diseases – Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

Blight of rice, Brown rot of potatoes. Viral and phytoplasma diseases – 

Grassy shoot diseases of sugarcane, Little leaf of brinjal, Rice tungro. 

 Practical 
  

. S. No Exhibits/ Experiments 
  

1. Study of symptoms, microscopic examination of diseased parts and identification 

 of the pathogens involved in different plant diseases 

 Fungal diseases–Club root of crucifers, Damping off of seedlings.  Leaf spot of 

 turmeric, Ergot of bajra, Powdery mildew of Cucurbits, Whip smut of sugarcane, 

 Grain smut of Sorghum, Bean rust, Coffee rust, Blast disease of rice, Wilt of 

 cotton, Tikka disease of ground nut. 

 Bacterial diseases–Citrus Canker, Angular leaf spot of cotton, Bacterial leaf 

 Blight of rice, Brown rot of potatoes. 

 Viral and phytoplasma diseases – Grassy shoot disease of sugarcane, Little leaf of  

 brinjal, rice tungro. 
  

2. Isolation of fungal pathogens from leaves. 
  

3. Isolation of fungal pathogens from soil. 
  

4. Extraction of pectolytic enzymes from a pathogen. 
  

5. Extraction of cellulase enzyme from a pathogen. 
  

6. Isolation of plant pathogen– bacteria.  
 

7. Isolation (purification) of plant viruses. 
 

Reference Books 
 

1. Ravichandra NG. 2013. Fundamentals of Plant Pathology. PHI Learning 

Pvt. Ltd., Delhi. 
 

2. Ronald PC. 2007. Plant-Pathogen Interactions: Methods in Molecular 

Biology. Humana Press, New Jersey. 
 



  
 

 

3. Mehrotra RS.2006. Plant pathology. Tata McGraw Hill Publishing Co. Ltd., 

New Delhi. 
 

4. Sharma PD. 2004. Plant pathology. Rastogi Publications, New Delhi. 
  

 Bilgrami S and Dubey HC. 1998. A text book of modern Plant pathology. 

 Sangam Books Ltd., Mumbai. 
  

5. Stacey G and Keen TN. (ed). 1996. Plant Microbe Interactions. Vols. I-III. 

 Chapman and Hall, New York; Vol. IV. APS Press, St. Paul, Minnesota. 
  

6. Singh RS. 1990. Plant diseases. Oxford and IBH Publishing Co., New Delhi. 
  

7. Butler EJ. 1973. Fungi and diseases in plants. Periodical Expert Book Agency, 

 Delhi. 
  

8. Roberts D and Boothroyd CW. 1973. Fundamentals of Plant pathology. W. H. 

 Freeman and Co., Ltd., New York. 
  

9. Rangaswamy G. 1972. Disease of crop plants in India. Prentice Hall of India, 

 New Delhi. 
  

10. Strobell GA and Mathre DE. 1970. Outline of Plant pathology. D. Van 

 Nostrand-Reinhold Co., New York. 
  

11. Matthews REF. 1970. Plant virology. Academic Press, New York. 
  

12. Agrios GN. 1969. Plant Pathology. Academic Press, New York. 
  

13. Walker JC. 1969. Plant pathology. McGraw Hill Book Co., New York. 
  

14. Wheeler BEJ.1969. An introduction of Plant diseases. John Wiley and Sons 

 Ltd., New York. 
  

15. Smith KM. 1968. Plant viruses. Methuen, London. 
  

16. Mundkar BB.1967. Fungi and Plant diseases. McMillan and Co. Ltd., Calcutta. 
  

17. Wood RKS.1967. Physiological Plant Pathology. Blackwell Scientific 

 Publications, Oxford. 
  

18. Kelman A. 1967. Source Book of Laboratory Exercise in Plant Pathology. W. 

 H. Freeman, New York. 
 

19. Rangaswamy G. 1962. Bacterial Plant Diseases in India. Asia Publishing House,  



 
 

 

Bombay.  
 

20. Horsfall JC and Diamond AE.1960. Plant Pathology – An Advanced Treatise 

– 3 volumes. Academic Press, New York. 
 

21. Goodman et al.1957. Biochemistry and Physiology of Infections and 

Plant Diseases. Princeton, Van Nostrand, Belgium. 
 

22. Plank JEV.1953. Plant Diseases – Epidemics and Control. Academic 

Press, New York. 
 



 



 

 M.Sc. Botany - Semester IV 

 B 404  CROP PHYSIOLOGY AND BIOTECHNOLGY 

 Theory 

S. No Unit 

 SECTION A   
1. Crop Physiology: Molecular biology of light reactions. Photosynthetic pathways. 

 
2. Mechanism of Photorespiration. Biotechnological strategies to improve 

photosynthesis, yield components. Source – sink relationships. 
 

3. Stress Physiology: Physiology and molecular biology of stress tolerance in 

response to water, salt and heavy metal stress. 
 

4. Methods in biotechnology: Tissue culture techniques in crop improvement, 

Protoplasts and cell fusion. 
 

SECTION B 
 

5. Recombinant DNA technology: basic principles of recombinant DNA technique. 

Techniques of transferring genes into plants. 
 

6. Potentials of Biotechnology: Molecular mechanism to confer herbicide resistance 

in crop plants. Genetic engineering to improve plant disease resistance. 
 

7. Genetic manipulation of crops for insect resistance, Genetic engineering of 

seed proteins and oils. 
 

8. Bioinformatics: Fundamentals of Genomics and Proteomics. PCR and its application in 

crop improvement, Principles of microarray technology and its applications. 
 

 Practical 

S. No Exhibit/Experiment   
1. Exercise-1: Chlorophyll absorption spectrum and quantitative determinations, 

 
assay  of Hill reaction in isolated chloroplast. Crop growth analysis. 

 

2. Exercise-2: Determination of CO2 compensation points in some crop plants, 

Estimation of carbohydrate, protein and nucleic acid contents in plants. 
 

3. Exercise-3: Determination of the activities of some enzymes associated with 

Carbohydrates and protein metabolism. 
 

4. Exercise-4: Effect of nitrogen and potassium on the growth and yield of crop 

plants. 
 

5. Exercise-5: Leaf anatomy in relation to diversity in photosynthetic pathways. 
 

6. Exercise-6: Effect of water and salt stress on the accumulation of proteins. 
 

7. Exercise-7: Estimation of nitrogen, phosphorus and potassium.  



 
 

 

8. Exercise-8: Experiments to study the effect of water and salt stress on seed 

germination and seedling development. 
 

9. Exercise-9: Experiments to study the weed control using some common herbicides.  
 

10. Exercise-10: Polyacrylamide gel electrophoresis of proteins. 
 

11. Exercise-11: Isolation of DNA. 
 

12. Exercise-12: Polymerase chain reaction. 
 

13. Exercise-13: Isolation of explants, establishment and maintenance of callus; 

Sub-culture of callus. Study of Somaclonal variation. 
 

14. Exercise-14: Isolation and culture of single cells. 
 

15. Exercise-15: Experiments on herbicide resistance and disease resistance in plants. 
 

Reference Books  
 

1. Lebowitz RJ. 1995. Plant Biotechnology, a laboratory manual. Wm. C. Brown 

Publishers, Qubuque. 
 

2. Murray Meo – young. 1995. Comprehensive Biotechnology. Vol . 1. Pergamon 

 Press Oxford. 
  

3. Marshall G and Walters O (ed) 1994. Molecular Biology in Crop Protection. 

 Champman and Hall. 
  

4. Old RW and Primrose SB. 1994. Principles of gene manipulation. Blackwell 

 Science. 
  

5. Salunkhe DK, Bhatt NR and Desai BB. 1990. Post Harvest Biotechnology of 

 Flowers and Ornamental Plants. N. Bayoprokash, Calcutta 
  

6. Davies KE. (ed) 1988. Genome Analysis. IRI Press, Oxford. 
  

7. Pierik RIM. 1987. Invitro Culture of Higher Plants. Martinus Nihoff Publishers 

 Dordrecht. 
  

8. Primrose SB. 1987. Molecular Biotechnology. Blackwell Scientific Publications, 
  

9. Day PR. 1986. Biotechnology and Crop Improvement and Protection. BCPC 

 Publications. 
  

10. Mantell SH and Smith N (ed) 1983. Plant Biotechnology. Cambridge University 

 Press, Cambridge. 
  

11. Noggle GR and Fritz GJ. 1977. Introductory plant physiology. 
  

12. Reinert J and Bajaj YPS. 1977. Plant Cell, Tissue and Organ Culture. Springer – 

 verlag, Berlin. 
 

13. Lange OI, Kappen L and Schule DD. 1976. Water and Plant Life.  



 

 

14. Burris RH and Black CC (ed) 1975. CO2 Metabolism and Productivity of Plants.  
 

15. Evans IT. 1975. Crop Physiology. 
  

16. Major AM and Mayber P. 1975. The germination of seeds. 2
nd

 Edition. 

17. Mayber PA and Gele J. (ed) 1975. Plants in Saline Environments. 
  

18. Ashston and Crafts A. 1973. Mode of Action of Herbicides. 
  

19. Epstein E. 1972. Mineral Nutrition of Plants: Principles and Perspectives. 
  

20. Fogg GK. 1972. Photosynthesis. 
  

21. Hillman WS. 1972. The Physiology of Flowering 
  

22. Kozlowski TT. (ed) 1972. Seed Biology. 3 Vols. 
  

23. Levitt J. 1972. Response of Plants to Environmental Stresses. 
  

24. Hatch  MD,  Osmond  CB  and  Slatyer  RO  (ed)  1971.  Photosynthesis  and 

 Photorespiration. 
  

25. Gregory RPF. 1971. Biochemistry of Photosynthesis. 
  

26. Zelitch I. 1971. Photosynthesis, Photorespiration and Plant Productivity. 
  

27. Gollek B. (ed) 1970. Structure and Function of Plant Cells in Saline Habitats. 
  

28. Kozlowski TT. (ed) 1968. Water Deficit and Plant Growth. 
 

29. Annual Review of Plant Physiology. 1950. Vol. – Annual Reviews Inc., Stanford.  
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper - I: Separation Methods – I 
(Effective from 2016-17Admitted batch) 

 

Unit – I Chromatography - 1 
 

Chromatography: classification of different chromatographic methods, methods of 

development-Elution development, Gradient elution development, displacement 

development, and frontal analysis. 

Principles of chromatography, different migration, adsorption phenomena, partition, 

adsorption coefficient, retardation factor, retention time and volume, column 

capacity, temperature effects, partition isotherm. 

Dynamics of chromatography-efficiency of chromatographic column, zone 

spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation, 

resolution, choice of column, length and flow velocity, qualitative and quantitative 

analysis. 

 

Unit - II Chromatography – 2 

 

     Column chromatography (adsorption chromatography): principles, general 

aspects, adsorption isotherms, chromatographic media, nature of forces between 

adsorbent and   solutes, eluents (mobile phase), column chromatography without 

detectors and liquid chromatography with detectors and applications. 

 

         Gel Exclusion chromatography or Gel filtration chromatography: principles,         

properties of  xerogels, apparatus and detectors, resolution of gel type, applications 

to organic compounds. 

 

 Capillary Electrophoresis : Principle, Details of the Instrument, Applications to  

Inorganic and  Organic compounds. 

 

Unit – III  Chromatography – 3 
 

      Gas chromatography: Theory, Instrument description of equipment and different 

parts, columns (packed and capillary columns), detector specifications-thermal 

conductivity detector, flame ionization detector, electron capture detector, nitrogen-

phosphorus detector, photo ionization detector, programmed temperature gas 

chromatography; applications in the analysis of gases, petroleum products etc., 

other detectors used their Principles and Applications.  

 

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves, 

application in the separation of gases including hydrocarbons, ion exclusion-

principles and applications,    



      Counter current chromatography-principles and application, Affinity 

chromatography-  principles and applications 

 

  GC-MS – Introduction 

 

Instrumentation – GC – MS interface – Mass spectrometer (MS) Instrument 

operation, processing GC – MS data – ion chromatogram Library searching – 

Quantitative measurement – sample preparation Selected ion monitoring – 

Application of GC-MS for Trace constituents. Drugs analysis, Environmental 

analysis and others. 

 

Unit – IV Chromatography – 4 

 

  Liquid-liquid partition chromatography: principle, supports, partitioning liquids, 

eluents,  reverse phase chromatography, apparatus, applications 

 

 High performance liquid chromatography: Theory, Instrument  description of the 

different parts of the equipment, columns, detectors-UV detector, refractometric 

detector, Fluorescence detector, Diode Array detector, applications in the separation 

of organic compounds, names of other detectors used their Principles and 

Applications.   

 

   LC-MS – Introduction – Instrumentation – liquid chromatograph – Mass 

spectrometer Interface – Instrumental details – Processing LC-MS data – ion 

chromatograms –   Library searching – Quantitative  measurements. 

         Sample preparation – selected ion monitoring. Application of LC-MS for Drug   

analysis,  Environmental samples and others. 
 

Text books: 

 

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,    

New York 

2. M.N. Sastri ,Separation methods,  Himalaya Publishing Company, Mumbai 

 

Reference books: 

1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New   

York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. H.M Mc Nair and J. M. Miller, Basic Gas Chromatography, John Wiley, New 

York 

6. W. Jeumings, Analytical Gas chromatography, Academic Press, New York 

7. H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 

Paper- II: Quality control and Traditional methods of Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I:  Quality control in Analytical Chemistry 

 

(a) Characteristics of an analysis: quality of an analytical procedure, limit of detection, 

sensitivity, safety, cost measurability, selectivity and specificity, quality control-

principles of Ruggedness test, control charts, Youden plot, and ranking test. 

 

(b) Evaluation and reliability of analytical data: limitation of analytical methods, accuracy, 

precision, errors in chemical analysis, classification of errors, minimization of errors, 

significant figures, computations and propagation of errors. 

 

(c) Statistical analysis: Mean deviation, Standard deviation, coefficient of variance, normal 

distribution, F test, T test, rejection of results, presentation of data. 

 

(d) Quality assurance and management systems: elements of quality assurance, quality 

assurance in design, development, production and services, quality and quantity 

management system, ISO 9000 and ISO 14000 series-meaning of quality, quality 

process model, customer requirement of quality calibration and testing, statistical process 

control, process control tools, control chart, statistical quality control, acceptance 

sampling. 

Good laboratory practices (GLP) – need for GLP, GLP implementation and organization, 

GLP status in India. 

(e)   Brief out line of ICH guide lines on drug substances and products. 

 

Unit – II   Decomposition techniques in analysis 

 

(a) Inorganic Compounds 

Principle  of decomposition and Dissolution. Difference between dissolution / decom-

position of Organic and Inorganic substances. 

Importance of Decomposition Techniques in Analysis. 

   Principle of  Dissolution of an inorganic substance.   

   Decomposition of samples with acids – H2O, HCl, HF, HNO3, H2SO4 and HClO4 

   Decomposition of samples by fusion, Principle and with two examples each  

       Alkali Fusion--- Na2CO3, NaOH, 

       Acidic Fusion--- Sodium Hydro Sulphate, Sodium Pyro Sulphate  

       Oxidation Fusion---Na2O2, Sodium Chlorate 

       Reductive Fusion Na2CO3 + Na4BO4 

           What is Sintering process, How is it different from Fusion. 

   Fusion with alkali carbonates, alkali hydroxides, Sodium Peroxide 

   Decomposition of samples by sintering with sodium peroxide, sodium carbonate. 

   Principles of decomposition at high temperatures, high pressures . 

   Principles of Microwave and ultrasonic decomposition techniques. 
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(b) Organic Compounds  

      Principles of solubility of organic compounds, non polar, polar solvents. 

      Recrystallisation methods and application of solubility and Recrystallisation. 

 

Unit – III Oxidant systems – Principles and applications in analysis 

 

Analytical chemistry of some selected oxidant systems – formal, standard and normal  

potentials in various media, species responsible for the oxidation properties, stability of 

the solutions, standardization, requirement for the selections of the oxidants, selection of 

suitable indicators for Oxidant systems. 

a) Inorganic Systems Mn (III), Mn (VII), Ce (IV), Cr (VI), V (V), periodate, iodate,  

b) Organic Systems chloramine-T. 

 

Unit – IV Organic Functional group analysis 

 

Classification of functional groups with suitable examples. 

Determination of: 

1) Functional groups imparting acidic nature – thiol, enediol, phenolic hydroxyl. 

2) Functional groups imparting basic nature – Aliphatic and Aromatic primary, 

secondary and tertiary amines – hydrazine derivatives. 

3) Functional groups which impart neither acidic nor basic nature – Aldehydes, Ketones, 

Nitro, Methoxy, Olifinic. 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4. Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R. Belcher, Interscience Public, 

New York 

6. Vogel’s Text Book of Inorganic Quantitative  Analysis – J. Bassett et al, ELBS 

7.   Organic functional groups – S. Siggia 

 

Reference Books: 

 

1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. K.V.S.G Murali Krishna, An Introduction ISO 9000, ISO 1400 Series, Environmental 

Management 

3. Quality Assurance and Good Laboratory Practices, Prof. Y. Anjaneyulu, In Now 

Publication, New York 

4. Quality Assurance in Analytical Chemistry – G.Kateman and F.W Pijpers, John 

Wiley and Sons, New York 

5. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

6. Decomposition Techniques in Inorganic Analysis – J.Dolezal, P.Povondra, Z.Sulcek 

 



 

Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – III: Applied Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I Analysis of Ores 

 

(a) General techniques of analysis applied to complex materials - Scope of metallurgical 

analysis -  

General methods of dissolution of complex materials - Various chemical methods for 

the effective separation of the constituents in the complex materials. 

 

(b) Analysis of ores: Iron ore- Analysis of the Constituents – Moisture , loss of ignition, 

Total Iron,  ferrous Iron ,Ferric Iron, alumina , silica, Titania, Lime, Magnesia, 

Sulphur, phosphrous, manganese, alkalies, combined water, Carbon in blast furnace, 

flue dust and sinter. 

 

(c)   Manganese Ore - Analysis of the Constituents – Total Manganese, MnO2, SiO2, 

BaO, Fe2 O3, Al2O3, CaO, P and S 

 

(d) Chromite Ore - Analysis of the Constituents – Chromium, SiO2, FeO, Al2O3 CaO,& 

MgO. 

 

(e) Phosphate rock Ore - Analysis of the Constituents -   CaO,P2O5, F, SiO2,CO2,S, 

Na2O, Al2O3, Fe2 O3, Mgo,K2O,Cl,MnO. Organic carbon, Moisture, Loss of ignition. 

 

(f) Aluminium Ore (Bauxite) - Analysis of the Constituents – Silica, Alumina, 

Fe2O3,Titania, MnO, P2O5, CaO, MgO, vanadium, zirconium, and alkalies.  

   

Unit – II Analysis of  Finished Products – I 
 

(a) Analysis of steel for C, Si ,S, P, Mn, Ni, Cr; Mg and analysis of blast furnace slag . 

(b) Analysis of refractory materials: fire clay, flour spar, and magnesite 

(c) Analysis of fluxes - limestone and dolomite. 
 

Unit – III Analysis of Finished Products – II 
 

(a) Chemical Analysis of cement-silica, NH4OH group, ferric oxide,  alumina, lime, 

magnesia,  Sulphide Sulphur , K2O,Na2O, free CaO in Cement and Clinker,SO3 and 

loss on ignition. 

(b) Analysis of oils  -  saponification number, iodine number, and acid number.. 

(c) Analysis of soaps - moisture, volatile matter, total alkali, total fatty matter, free  

caustic alkali   or free fatty acids, sodium silicate , chloride. 

(d) Analysis of paints-vehicle and pigment, BaSO4,total lead and lead chromate 



 

Unit – IV Assessment of water Quality 
 

  Sources of water, classification of water for different uses, types of water pollutants 

and their effects,  

  Analytical methods for the determination of the following ions in water: 

   

  Anions: CO3
2-, HCO3

-, F-, Cl-, SO4
2-, PO4

3-, NO3
-, NO2

-, CN-, S2- 

  Cations: Fe2+, Fe3+, Ca2+, Mg2+, Cr3+, As5+, Pb2+, Hg2+, Cu2+, Zn2+, Cd2+, Co2+ 

Determination of Dissolved oxygen (D.O), Biochemical Oxygen Demand (BOD) and    

Chemical Oxygen Demand (COD), standards for drinking water. 

 
Text books 

 

1. Handbook of Analytical Control of Iron and Steel Production, Harrison John, Weily 

1979 

2. Standard methods of Chemical Analysis, Welcher 

3. Technical Methods of Analysis, Griffin, Mc Graw Hill 

4. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc Graw 

Hill Book Co. 

5. Water Pollution, Lalude, Mc Graw Hill 

6. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

7. Environmental Analysis, S.M. Khopkar (IIT Bombay) 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – IV: INSTRUMENTAL METHODS OF ANALYSIS - I 

(Effective from 2016-17 Admitted batch) 

 
Unit – I : Spectroscopic Methods - 1 

 

(a) UV-Visible Spectroscopy: laws of absorption, deviation from Beer’s law, single and 

double beam spectrophotometers-instrumentation, sources of radiation, detectors, 

qualitative analysis by absorption measurements, general precautions in 

colorimetric determinations, determination of certain metal ions by using ligands 

– Fe2+, Fe3+, Al3+, NH4
+, Cr3+, Cr6+, Co3+, Cu2+, Ni2+ and anions – NO2

-, PO4
3- 

using suitable reagents, simultaneous determinations of dichromate and 

permanganate in a mixture, spectrophotomeric titrations, principle of diode array 

spectrophotometers. 

(b) Spectrofluorimetry: Theory of fluorescence, phosphorescence, factors affecting the 

above, quenching, relation between intensity of fluorescence and concentration, 

instrumentation, application with reference to Al3+, chromium salts, fluorescence, 

thiamin (B1) and riboflavin (B2) in drug samples. 

 

Unit – II : Spectroscopic Methods - 2 

 
(a)      Infrared spectroscopy: units of frequency, wavelength and wave number 

molecular vibrations, factors influencing vibrational frequencies, instrumentation, 

sampling techniques, detectors, characteristic frequencies of organic molecules, 

qualitative and quantitative analysis with reference to  (petroleum refinery and 

polymer industry), selected molecules like CO, CO2, non-destructive IR method 

for the analysis of CO and other organic compounds, principles of Fourier 

transform IR. 

 

(b) Raman Spectroscopy: Raman effect and spectra, differences between Raman 

spectra and IR spectra, instrumentation, Raman spectra of CO, CO2, N2O, H2O. 

 

 

Unit – III : Spectroscopic Methods -3 

 

(a) NMR Spectroscopy: resonance condition, origin of NMR spectra, instrumentation, 

chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, 

mechanism for spin-spin coupling, interpretation of NMR spectra of typical organic 

compounds, factors influencing NMR spectra, fast chemical reactions, magnitude of 

I, nuclei with quadrupole moments, FT NMR, study of isotopes other than proton-13C, 
15N, 19F, 31P, 11B, double resonance, spin tickling, shift reagents, applications. 
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(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, 

Krammers degeneracy, fine splitting, instrumentation, introduction to double 

resonance technique, difference between ESR and NMR spectra, quantitative 

analysis, application to study of free radicals and other analytical applications. 

 

Unit – IV : Spectroscopic Methods -4 

 

(a)  Mass Spectroscopy: Principle, basic instrumentation, energetics of ion formation, 

types of peaks observed, resolution, qualitative analysis, molecular weight 

determination, quantitative analysis, advantages 

 

(b) X-ray Spectroscopy (XRF): chemical analysis by X-ray spectrometers, energy 

dispersive and wavelength dispersive techniques, evaluation methods, 

instrumentation, matrix effects, applications. 

 

Text Books: 

 

1. Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

2. Principles of instrumental analysis – Skoog and West 

3. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C 

Denney, G.H Jefferey and J.Madhan 

4. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, 

Meerut 

5. Instrumental methods of Analysis – Chatwal and Anand 

6. Instrumental methods of Analysis – Ewing 

7. Handbook of ICP 

8. The ICP – Bogdain B. 

 

Reference Books: 

 

1. Applications of ICP-MS, A.R Date and A.L Glay, London (Eds), Blackie, 

London 

2. A. Moutaser and D.W Gologhtly (Eds), ICP in Analytical Atomic 

Spectrometry, VeH Publishers, New York 

3. G.I Moore, Introduction to ICP emission Spectrometry in Analytical 

Spectroscopy, Elsevier, Amsterdam 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper-1: Separation Methods – II 
(Effective from 2016-17 Admitted batch) 

 

Unit – I Chromatography - 5 
 

(a) Paper chromatography: principle, papers as a chromatographic medium, modified 

papers, solvent systems, mechanism of paper chromatography, experimental 

technique, different development methods-ascending, descending, horizontal, circular 

spreading, multiple development, two dimensional development, reverse phase paper 

chromatographic technique-visualization and evaluation of chromatograms, 

applications. 

 

(b) Thin layer chromatography: principle, chromatographic media-coating materials, 

applications, activation of adsorbent, sample development, solvent systems, 

development of chromatoplate, types of development, visualization methods, 

documentation, applications in the separation, HPTLC-principle, technique, 

applications. 

 

Unit – II Chromatography - 6 
 

(a) Ion Exchange: principles of ion-exchange systems, synthetic ion-exchange resins, 

properties of anion and cation exchange resins, ion-exchange mechanism, ion-

exchange equilibria, selectivity, ion-exchange capacity, applications of ion-

exchangers in different fields. 

 

(b) Ion exchange chromatography: Principle, Equipment, Application Specifically 

Separations of Lanthanides, Actinides, amino acids. 

 

(c) Ion chromatography: principles of separation, instrumentation, detectors, separation 

of cations and anions, applications in the analysis of water and air pollutants.   

 

Unit – III Sampling of Solids, Liquids and Gases 

 
Sampling: Basis of sampling, purpose of sampling, homogeneous and heterogeneous 

samples, statistical criteria for good sampling, sample size, sampling unit, gross 

sample, laboratory sample. 

Sampling of Solids: Cone and Quartering method, Long pile and alternative shovel 

method, precautions in preservation of solid samples, sampling of metals and other 

solids rods, wires, sheets, plates, especially Gold, Silver, Iron and other metals. 

Sampling of different types of liquids: different sampling techniques, sampling of 

drinking water, industrial effluents, precautions in sampling and preservation of 

collected liquid samples. 



Sampling of gases: sampling and Preconcentration by adsorption or absorption 

method, instantaneous monitoring, sampling in samplers and subsequent monitoring, 

different types of gas samplers, precautions in preservation of samples, systematic 

sampling and random sampling. 

 

Unit – IV Importance of Analytical chemistry & Solvent Extraction 

 
(a) Importance of Analytical Chemistry to Industrial Research: Importance of 

Qualitative and Quantitative analysis in research and development, industries and 

other branches of science. 

Development and validation of an analytical method, units, concentrations, 

calculations, standards, chemical reactions, expressions of concentrations, importance 

of separation methods with examples. 

 

(b) Solvent Extraction: principles and processes of solvent extraction, Distribution Law 

and Partition coefficient, nature of partition forces, different types of solvent 

extraction systems – Batch extraction, Continuous extraction, Counter current 

extraction, solvent extraction systems, applications in metallurgy, general 

applications in analysis and pre-concentration, special  extraction systems like crown 

ethers, super fluid and surfactant extractions-examples. 

 

Text books: 

1.   R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

2. Separation methods, M.N Sastri, Himalaya Publishing Company, Mumbai 

 

Reference books: 

1.   E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2.   E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. E.Stahl, Thin layer chromatography, Academic Press, New York 

6. James, G.Tartor (Ion chromatography) 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
   Paper – II : Traditional Methods of Analysis - II 

(Effective from 2016-17 Admitted batch) 

 
Unit – I Precipitation methods - 1 

 

(a) Crystal  habit  and  super  saturation,  nucleation  and  crystal  growth,  homogeneous  

and  heterogeneous  nucleation, solubility and particle size, colloids, completeness of 

precipitation , effect of excess precipitant, pH, complex formation, temperature, 

purity of precipitates, aging. 

 

(b) Co-precipitation and post precipitation : theory of adsorption of salts having an ion 

in common with the main precipitate, co-precipitation in colloidal precipitates, 

adsorption of solvents, mixed crystal formation by occlusion and entrapment, re-

precipitation with examples, Post-precipitation – theory of post-precipitation, 

examples of post-precipitation, conditions for obtaining pure and quantitative 

precipitates. 

(c) Precipitation Titrations: Principle, Indicators for precipitation titrations, 

determination of halides.  

 
Unit – II Precipitation methods - 2 

 

 (a) Precipitation from Homogeneous Solution (PFHS): theory of PFHS, methods of 

PFHS – increase in pH, decrease in pH, cation release, anion release, reagent 

synthesis, change in oxidation state, photochemical reactions, precipitation from 

mixed solvents. Applications of  PFHS methods. 

 

(b) Gravimetric determinations: nature of species, preparation of solutions, limitations,  

     interferences, inorganic precipitants-chloride and sulphate, organic precipitants 

dimethyl glyoxime (DMG), oxine, benzidine, salicylaldoxime, benzoin oxime, 

sodium tetraphenyl boron,  tetraphenyl arsonium chloride. 

 

(a) Electro-gravimetric analysis: principle, important terms in electrogravimetry, 

decomposition voltage or decomposition potential, over voltage and their importance, 

instrumentation, electrolysis at constant current, determination of Cu2+ by constant 

current electrolysis, electrolysis at controlled potentials, determination of Cu, Pb, Sn 

in brass and bronze by controlled potential electrolysis. 

 

Unit – III Reductant system – Principles and applications in analysis 

 

 Analytical chemistry of some selected reductant systems – formal, standard and 

normal potentials in various media, stability of the solutions, species responsible for 



the reduction properties,  standardization, requirement for the selection of the 

reductants, selection of suitable indicators for various reductant systems,   

(a) Inorganic Systems – Cr (II), V (II), Ti (III), Sn (II), Fe (II) in H3PO4 and 

hydrazine,  

(b) Organic Systems – hydroquinone and Ascorbic acid. 

 

Unit – IV Analysis of some selected Drugs: 

 

Basic considerations of drugs – Classification  

Determination of the following Drugs: 

1) Actyl salicylic acid ( Antipyretic – Analgesic ) 

2) Testosterone, progesterone and cortisone (Steroids and corticoids) 

3) Sulphadiazine ( sulphadrugs) 

4) Phenobarbitone (Barbituric acid derivatives) 

5) Chloramphenicol, Benzyl penicillin and Tetracycline (Antibiotics) 

6) Thiamine (B1), Riboflavin (B2) and ascorbic acid (c) [Vitamins] 

7) Isoniazid ( Antimicrobacterial agents) 

8) Methlydopa (Antihypertensive agents) 

9) Metronidazole (Antiamoebic agents). 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders 

Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4.  Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R.Belvher, Interscience Public, 

New York 

6.   Vogel’s Text Book of norganic Quantitative  Analysis – J.Bassett et al, ELBS 

7.  Pharmaceutical analysis – T. Higuchi, Brochmann hausfen 

 

Reference Books: 

 

      1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 
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Unit – I Analysis of raw materials  

 

(a) Analysis of non-ferrous alloys: 

(i) Brass – Analysis of the constituents – Cu, Zn, Sn, Pb and Fe. 

(ii) Bronze - Analysis of the constituents – Cu, Sn, Zn, Pb and Fe. 

(iii) Solder - Analysis of the constituents – Sn, Pb and Sb. 

(b) Analysis of Ferro alloys : 

(i) Ferro silicon -   Analysis of the constituents – Si, C, P,S 

(ii) Ferro vanadium -   Analysis of the constituents – V, C, P, S. Si, Al. 

(iii) Ferro manganese - Analysis of the constituents – Mn, S, C, P, Si 

(iv) Silico manganese -Analysis of the constituents – Mn, S, C, P, Si 

(v) Ferro chromium - Analysis of the constituents – Cr, C, Si. 

 

Unit – II Analysis of Soil, Fertilizer and Fuel 

 

(a) Analysis of soils: sampling, determination of moisture, total N, P, Si, lime, humus 

nitrogen, alkali salts, soil absorption ratio.  

 

(b) Analysis of fertilizers: ammonical fertilizers, Phosphate fertilizers, Nitrate 

fertilizers. 

 

(c) Analysis of fuels: solid fuels-coal, proximate analysis, ultimate analysis, heating 

value, grading of coal based on Ultimate Heat Value(UHV). 

 

Unit – III Assessment of Air Quality 

 

Composition of pure air, classification of air pollutants, toxic elements present in 

dust and their sources – collection of air samples. 

  Sources, effects, control of pollution and chemical analysis for the 

following. 

 (a)  Primary pollutants: 

(i) Carbon compounds - Carbon monoxide(CO) and Carbon dioxide(CO2 ). 

         (ii) Sulphur compounds- sulphur dioxide (SO2),  Sulphur trioxide (SO3) and    

Hydrogen   Sulphide (H2S). 

(iii) Nitrogen compounds - nitric oxide (NO),and nitrogen dioxide (NO2),  

(iv) Hydrocarbons - Aliphatic hydrocarbons and polycyclic aromatic hydrocarbons 

(PAH). 

(v) Particulate matter -  Repairable and Suspended particulate matter, Inorganic and 

Organic particulates. 



 (b) Secondary pollutants -  ozone (O3), peroxy acetyl nitrate (PAN), peroxy benzyl 

nitrate (PBN) 

    (c ) Standards for ambient air quality. 
 

Unit- IV Kinetic Methods of Analysis & Non aqueous Titrimetry 

 
   (a)  Kinetic methods of analysis: introduction, slow reactions, catalyzed reactions, 

methods  of  determination of catalyst concentration, extrapolation method for the 

determination of catalyst, variable time method, fixed time method, examples for 

the determination of toxic metals and anions using some typical kinetic reactions. 

 

  (b ) Non aqueous titrimetry : Classification of solvents and titrations for non aqueous 

titrmetry-    Types of reactions - Indicators . 

(i)   Determination of acids 

(ii)  Determination of bases 

(iii) Karl-Fisher reagent for the determination of moisture content in drugs and 

other  samples.  

 
Text books 

      1.   Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co 

      2.   Standard methods of Chemical Analysis, Welcher 

2. Technical Methods of Analysis, Griffin, Mc Graw Hill 

3. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc 

Graw Hill Book Co. 

4. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

5. Environmental Analysis, S.M Khopkar (IIT Bombay) 

6. Environmental Air Analysis, Trivedi and Kudesia, Akashdeep Pub. 
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Paper - IV: Instrumental Methods of Analysis -II 

(Effective from 2016-17 Admitted batch) 

 
 

Unit – I: Spectro-analytical Methods of Analysis 

 

(a)Flame photometry: theory, instrumentation, combustion flames, detectors, and   

analysis of Na, K, Ca, Mg 

(b)Atomic Absorption Spectrometer: theory, instrumentation, flame and non-flame 

techniques, resonance line sources, hollow cathode lamp, instrumentation, chemical and 

spectral interferences, applications with special reference to analysis of trace metals in 

oils, alloys and toxic metals in drinking water and effluents 

 

(c)Inductively coupled plasma spectrometer(ICP-AES, ICP-MS): principles, 

instrumentation, plasma, AES detectors, quadrupole mass spectrometers, difference 

between the two detectors, analysis methods for liquids and solids, applications in the 

analysis of trace and toxic metals in water, geological and industrial samples. 

(d) Arc and Spark spectrographic Direct analysis of solid for metals. 

 

Unit – II  Thermal methods of Analysis 

 

 (a)  Thermo gravimetry-theory, instrumentation, applications with special reference to  

        CuSO4.5H2O, CaC2O4.2H2O, CaCO3, (COOH)2.2H2O 

 (b) Differential thermal analysis-principle, instrumentation, difference between TG and    

DTA -  applications with special reference to the clays and minerals, coals (fuels) 

 (c)Differential scanning calorimetry-principle, instrumentation, applications to 

inorganic materials like chlorates and per chlorates, ammonium nitrate,  organic 

compounds and Drugs. 

 

Unit- III : Electro analytical Methods of Analysis - 1 

 

(a) Voltametry and polarographic analysis : principle of polarography, residual  

current, migration current, diffusion current, half-wave potential, Ilkovic equation, 

instrumentation, Dropping mercury electrode (DME), advantages and disadvantages 

of DME, qualitative and quantitative analysis of inorganic ions-Cu, Bi, Pb, Cd, Zn, 

AC polarography, pulse polarography 

 

(b) Anode stripping voltametry: principle, instrumentation, Hanging mercury drop 

electrode, application in the analysis of Pb and Cd in environmental samples, 

principle of cathode stripping voltametry. 
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(c ) Coulometric analysis: principles of coulometric analysis with constant current, 

coulometric  analysis with controlled potential, applications of coulometric methods 

for the analysis of cations-As (III), Fe (II) and I- and S2- by using I2 liberations and 

Ce4+ liberation in solutions 

 

 Unit – IV Electro Analytical and Radio chemical methods of analysis - 2 

 

(a) Ion Selective Electrodes: reference electrodes - hydrogen electrode, calomel 

electrode, silver chloride electrode; indicator electrodes – hydrogen and glass 

electrodes, theory of membrane potentials and liquid junction potentials, types of 

ion selective electrodes, basic properties, potentials and construction, calibration of 

ion selective electrodes, ion selective electrodes with fixed membrane sites, silver, 

lead, cadmium, sulfide, fluoride, cyanide and glass electrodes, applications in the 

analysis of air and water pollutants, principles of liquid membrane, gas sensing and 

enzyme based electrode 

 

(b) Radio chemical methods of analysis: detection and measurement of radioactivity, 

introduction to radioactive tracers, applications of tracer technique, isotope dilution 

analysis -  applications, activation analysis – application, advantages and 

disadvantages, radio carbon dating technique 

 

Text Books: 

 

1.         Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

 2.         Principles of instrumental analysis – Skoog and West 

1. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C Denney, 

G.H Jefferey and J.Madhan 

2. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, Meerut 

3. Instrumental methods of Analysis – Chatwal and Anand 

4. Instrumental methods of Analysis – Ewing 

 

Reference Books: 

 

W.Wendtlandt, Thermal Analysis, John Wiley Sons, New York 
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Classical Methods of Analysis-1 

 

1. Water analysis 

(i) Determination of total hardness (Ca2+ and Mg2+) of water samples 

(ii) Determination of chloride (Cl-) present in water samples  

(iii) Determination of dissolved oxygen (DO) of drinking water and sewage water 

 

2. Complexometric titrations 

(i) Determination of the concentration of calcium in milk powder by 

complexometric titration (EDTA) 

(ii) Determination of Calcium and Magnesium in limestone or dolomite samples 

using EDTA. 

 

3. Fertilizer analysis 

(i) Determination of  ammonia from ammonia containing fertilizer 

(ii) Determination of  phosphate from fertilizer 

 

4. Analysis of iron ore 

(i) Complete analysis of iron ore 

(ii) Determination of percentages of Fe (II) and Fe (III) present in iron ore  sample  

 

5. Analysis of Coal 

(i) Determination of moisture content of coal sample 

(ii) Determination of volatile matter of coal sample 

(iii)Determination of fixed carbon of coal sample 

(iv)  Determination of ash content of coal sample 

 

 

 

 

 

 



 

 Instrumental Methods of Analysis-1 

1. pH metry 

(i) Determination of alkalinity of a coloured effluent using pH metric titration. 

(ii) Determination of purity of commercial HCl using pH metric titration. 

(iii)Determination of purity of commercial H2SO4 using pH metric titration. 

 

2. Potentiometry 

(i) Determination of Cr(VI) with Fe(II) using potentiometric end point 

(ii) Determination of Fe (II) using ceric sulphate by potentiometric end point 

(iii)Determination of a mixture of Ce(IV) and V(V) with Fe(II) by potentiometric 

end point 

(iv) Determination of KSCN with AgNO3 by potentiometric end point. 

 

3. Spectrophotometry 

(i) Determination of Fe (III) using potassium thiocyanate  

(ii) Determination of Iron(II) using orthophenanthroline 

(iii)Determination of phosphate in fertilizer and cola drinks by Molybdenum blue 

method  

(iv) Determination of Manganese (II) -periodate method  

 

4. Flame photometry  

(i) Determination of sodium present in bread samples 

(ii) Determination of sodium and potassium in a given sample of fertilizer  

 

5. Thin layer chromatography: Determination of Rf values and identification of organic 

compounds in a given mixture by TLC 

(i) Separation of mixture of benzil and 2-nitrophenol 

(ii) Mixture of benzophenone and naphthalene 

(iii) Mixture of 2-nitrophenol and 4-nitrophenol 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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Classical Methods of Analysis-2 

1. Water analysis 

(i) Determination of alkalinity (CO3
2-, HCO3

-) of water samples. 

(ii) Determination of chemical oxygen demand (COD) of drinking water and 

sewage water 

(iii) Determination of biological oxygen demand (BOD)of drinking water and 

sewage water 

 

2. Redox titrations 

(i) Determination of oxalate in kidney stones by permanganometric titration. 

(ii) Determination of Fe(II) present in an Iron tablet using KMnO4 

 

 

3. Fertilizer analysis 

(i) Determination of  nitrate from fertilizer 

(ii) Determination of sulfur (as sulfate) from sulfur containing fertilizer. 

 

4. Analysis of oils and soaps  

(i) Determination of saponification value, acid value and iodine value of oil 

sample 

(ii) Determination of moisture content and total alkali of soaps 

 

5. Separation and determination of ions by ion-exchanger resins 

(i) Determination of Na+  by cation exchanger resin 

(ii) Determination of Na+ and K+ in a mixture by cation exchanger resin 

(iii)Determination of Cl- and Br- in a mixture by anion exchanger resin 

 

 

 

 

 

 

 

 

 



Instrumental Methods of Analysis-2 

1. pH metry 

(i) Determination of purity of commercial H3PO4 by pH metric titration 

(ii) Determination of CH3COOH by pH metric titration. 

(iii)Determination of stability constant of copper glycinate 

 

2. Potentiometry 

(i) Determination of Fe(II) using Mn(VII) of by potentiometric titration 

(ii) Determination of Fe (II) using V(V) of by potentiometric titration 

(iii)Determination of a mixture of Mn(VII) and V(V) with Fe(II) using 

potentiometric end point 

(iv) Determination of a mixture of bromide and chloride with AgNO3 using 

potentiometric end point 

 

3. Spectrophotometry 

(i) Determination of nitrite in drinking water samples by diazotization method 

(ii) Determination of nitrate -phenoldisulphonic acid method 

(iii)Simultaneous Determination of Cr(VI) and Mn(VII) in a mixture without 

separation 

(iv) Determination of Cu(II) using EDTA – Photometric titration method. 

 

4. Flame photometry  

(i) Determination of Lithium by flame photometry 

(ii) Determination  of calcium from milk samples using flame photometry 

 

5. Thin layer chromatography  

(i) Separatation and identification of the given mixture of colourless compounds 

(Diphenylamine, Benzophenone and Naphthalene) 

(ii) Separatation and identification of the given mixture of coloured compounds 

(azobenzene, hydroxyazobenzene, p-aminoazobenzene). 

 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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UNIT-1  

Basic Quantum Chemistry-I- Wave equation-interpretation of wave function-properties of wave function-normalization 

and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting 

up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion 

theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the 

uncertainty principle. 

 

UNIT-II  

Basic Quantum Chemistry-II- Wave mechanics of simple systems with constant potential energy, particle in one-

dimensional box- factors influencing color transition- dipole integral, Symmetry arguments in deriving the selection rules, 

the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box- 

Orthogonality, measurability of energy, position and momentum, average values and probabilities.  Rigid rotor, Wave 

mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.  

  

UNIT-III 

Fundamentals of Molecular Spectroscopy-I: Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules- 

Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. 

Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules- Overtones- Combination 

bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous 

vibrational-rotational spectra of diatomic molecules.                                                               

 

UNIT- IV  

Fundamentals of Molecular Spectroscopy-II: Raman and Electronic Spectra- Classical and quantum mechanical 

explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational 

Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head 

and band shading. Charge transfer spectra    

 

 

References/ Text books 

1. Fundamentals of Molecular spectroscopy: by C.N. Banwell 

2. Molecular spectroscopy: by B.K.Sharma 

3. Molecular spectroscopy: by Aruldas 

4. Introductory quantum mechanics: by A.K. Chandra 

5. Quantum chemistry: by R.K. Prasad 

   

 

 

 

 

 

 

 

General Chemistry - I



    

 

  
  

 
Paper- II: INORGANIC CHEMISTRY-I 

UNIT-1  

Structure & Bonding: Applications of VSEPR, Valence Bond and Molecular orbital theories in explaining the structures of 

simple molecules- role of p and d orbitals in pi bonding. Application of MO theory to square planar (PtCl4
2-) and Octahedral 

complexes (CoF6
3-, Co(NH3)6

3+). Walsh diagram for H2O molecule.  

 

UNIT-II  

Inorganic cage and ring compounds – preparation, structure and reactions of boranes, carboranes, metallocarboranes, 

boron–nitrogen (H3B3N3H3), phosphorus–nitrogen (N3P3Cl6) and sulphur-nitrogen (S4N4, (SN)x) cyclic compounds. Electron 

counting in boranes – Wades rules (Polyhedral skeletal electron pair theory). 

Isopoly and heteropoly acids.  

 

UNIT-III  

Coordination compounds: Crystal field theory - crystal field splitting patterns in octahedral, tetrahedral, tetragonal, square 

planar, square pyramidal and trigonal bipyramidal geometries.  Calculation of crystal field stabilization energies. Factors 

affecting crystal field splitting energies – Spectrochemical series – Jahn – Teller effect, nephelauxetic effect – ligand field 

theory. Term symbols – Russell – Sanders coupling – derivation of term symbols for various configurations. Spectroscopic 

ground states. 

 

UNIT- IV  

Electronic spectra of transition metal complexes: Selection rules, break down of selection rules – Orgel and Tanabe-

Sugano diagrams for d1 –d9 octahedral and tetrahedral transition metal complexes of 3d series – Calculation of Dq, B and β 

parameters. Charge transfer spectra.  Magnetic properties of transition and inner transition metal complexes – spin and 

orbital moments – quenching of orbital momentum by crystal fields in complexes. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and G. Wilkinson, IV Edition, John Wiley and Sons,  

      New York, 1980. 

 

2. Inorganic Chemistry by J.E. Huheey, III Edition, Harper International Edition, 1983. 

3. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin,  

      Affiliated East-West press pvt. Ltd., New Delhi. 

 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999). 
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Paper –III: ORGANIC CHEMISTRY -I 

UNIT – I 

Nature of bonding in organic molecules and Aromaticity             15 Hrs  

(A) Electronic Effects and Reactive intermediates:-Inductive effect, Mesomeric effect (Resonance), Hyperconjugation, 

Steric effect, Tautomerism, acidity and basicity of organic molecules Generation, structure, stability and reactivity of 

carbocations, carbanions, free radicals, carbenes, nitrenes and arynes 

(B) Criteria of Aromaticity:-The Energy, Structural and Electronic Criteria for Aromaticity, Relationship among the 

Energetic, Structural, and Electronic Criteria of Aromaticity. Huckle`s rule and MO Theory, aromaticity in benzenoid non-

benzenoid compounds, Aromaticity in Charged and Fused-Ring Systems, Hetero-aromatic Systems, Annulenes: 

Cyclobutadiene, Benzene,1,3,5,7-Cyclooctatetraene, [10] Annulenes- [12], [14], [16] and [18] annulenes, azulenes, fulvenes, 

fullerenes, ferrocene, anti-aromaticity and homo-aromaticity. 

  

UNIT – II  

Stereo Chemistry & Molecular representation of organic molecules                                                                     20 Hrs 

(A) Molecular Symmetry and Chirality:-Symmetry elements, Definition and classification of Stereoisomers, Enantiomer, 

Diastereomer, Invertomer, Homomer, Epimer, Anomer, Configuration and Conformation Configurational nomenclature: 

D,L and R, S nomenclature, Molecules with a single chiral center: Tetra and Tri coordinate chiral center, Molecules with two 

or more chiral centers; constitutionally unsymmetrical and symmetrical molecules.  

(B) Geometrical Isomerism and Conformations of Cyclic Systems:- Cis-trans, E, Z- and Syn & anti nomenclature, Methods 

of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter 

conversion. Conformations of cyclobutane, cyclopentane, cyclohexane, mono and disubstituted cyclohaxanes. 

(C) Prochirality and Prostereoisomerism:- Homotopic ligands and faces; enantiotopic ligands and faces; diastereotopic 

ligands and faces; nomenclature of enantiotopic ligands and faces (Pro-R, Pro-S, Re, Si carbonyl compounds and Alkenes)  

(D) Stereoisomerism in molecules without chiral Center -Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, 

nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, paracyclophanes, 

trans-cyclooctene and Helicity. 

 

UNIT – III 

Heterocyclic compounds                                                  15 Hrs 

Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size,number and 

nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, 

Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine. 

 

UNIT - IV 

Chemistry of some typical natural products (Alkaloids and Terpenoids)              10 Hrs 

 A study of the following compounds involving their isolation, structure elucidation, synthesis and biogenesis of 

Alkaloids; Atropine, Nicotine, and Quinine.  

Terpenoids: α- Terpeneol, α-Pinene and Camphor. 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

3. Organic chemistry-Clayden J. (Oxford)  

4. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

5. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

6. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

(Publishers, Inc.).   

7. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

8. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

9. Organic Chemistry, R. T. Morrison and R. N. Boyd (Prentice-Hall)  

10. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley).  

11. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  

12. Organic Chemistry Structure and Reactivity, Ege Seyhan, 3rd Ed. (AITBS) 

13. Heterocyclic Chemistry, J.A.Joule, K. Kills and G. F. Smith, Chapman and Hall  

14. Heterocyclic Chemistry, T.L.Gilchrist, Longman Scientific Technical  

15. Heterocyclic Chemistry, Raj.K. Bansal.  

16. An Introduction to the Heterocyclic Compounds, R. M. Acheson, John Wiley. 

 

REFERENCE BOOKS: 

 

1. Chemistry of Natural Products, K.W.Bentley 

2. Stereochemistry of carbon compounds by E.Eliel, John Wiley & Sons, Inc. 

3. Stereochemistry to Organic Compounds, D. Nasipuri, 2nd Ed. (New Age International).  

4. Chemistry of Natural products by R.S. Kalsi Kalyani Publishers. 1983. 
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 Paper – IV: PHYSICAL CHEMISTRY-I 

 

UNIT-I: 

Thermodynamics-I: Concepts of partial molar properties – partial molar volume and its significance; Determination of 

partial molar volume: Graphical method, intercept method and apparent molar volume method. Partial molar free energy, 

chemical potential, Variation of chemical potential with T and P. Gibbs-Duhem equation-derivation and significance. Phase 

equilibrium- Derivation of phase rule from the concept of chemical potential. Ideal solutions - Thermodynamic properties of 

ideal solutions mixing quantities; Vapour pressure-Raoult’s law; Thermodynamic properties of ideally dilute solutions. 

Vapour pressure- Henry’s law. 

Non-ideal systems -Concept of fugacity, fugacity coefficient. Determination of fugacity; Non ideal solutions. Activities and 

activity coefficients; Standard-state conventions for non ideal solutions; Determination of activity coefficients from vapour 

pressure measurements. Activity coefficients of non-volatile solutes using Gibbs-Duhem equation. Chemical equilibrium- 

effect of temperature on equilibrium constant- Van’tHoff equation 

 

UNIT-II: 

Micelles and Macro molecules: Surface active agents, classification of surface active agents, micellization, hydrophobic 

interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, 

thermodynamics of micellization- phase separation and mass action models, Solubilization, micro emulsion, reverse 

micelles. 

Polymer- definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of free radical 

polymerization.  Molecular mass- Number and mass average molecular weight, molecular weight determination-End group 

analysis, Osmometry, viscometry, ultracentrifugation and light scattering methods.   

 

UNIT-III: 

Chemical Kinetics:  Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic 

strength - Debye Huckel theory-Primary and secondary salt effects; Effect of dielectric constant, effect of substituent, 

Hammett equation-limitations, Taft equation; Prediction of rate constants- Consecutive reactions, parallel reactions, 

opposing reactions (Uni molecular steps only, no derivation).  Specific and general acid-base catalysis; Skrabal diagram; 

Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and 

pressure jump methods. 

 

UNIT-IV: 

Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet 

and triplet states, spin-orbit interaction. Quantum yield and its determination; Actinometry - ferrioxalate and uranyl oxalate 

actinometers-problems. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer 

equation. Photochemical equilibrium and delayed fluorescence - E type and P type. Photochemical primary processes, types 

of photochemical reactions-photodissocoation, addition and isomerisation reactions with examples. 
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Books: 

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

3. Physical Chemistry by W.J.Moore, Prentice Hall 

4. Thermodynamics for Chemists, Samuel Glasstone 

5. Chemical Kinetics by K.J.Laidler, McGraw Hill Pub. 

6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 

7. Polymer Chemistry by Billmayer 

8. Introduction to Polymer Science, V.R. Gowriker, N.V.Viswanadhan and J. Sreedhar., Wiley Easter. 

9. Micells, Theoretical and applied aspects, V.Morol, Plenum publishers. 
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LABORATORY WORK (6 hrs/week) 

 

 

INORGANIC CHEMISTRY - I 

 

I.  Inorganic Synthesis: Preparation of  

(i) Tetraamminecopper(II) sulphate 

(ii) Potassium tris-oxalato ferrate(III) trihydrate 

(iii) Tris-thiourea copper(I) sulphate 

 

II. Semi micro qualitative analysis of six radical mixtures 

     (One interfering anion and one less familiar cation for each mixture) 

 

    Anions:  CO3
2- , S2- , SO3

2- , Cl- , Br - , I - , NO3 
- , SO4 

2-, CH3COO - 

                                     C2O4
2- , C4 H4 O6

 2- , PO4
 3- , CrO4 

2-, AsO4 
3-, F - , BO3 

3-  

 

     Cations :     Ammonium (NH4
+) 

  1st group: Hg, Ag, Pb, Tl, W 

  2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo 

  3rd group: Fe, Al, Cr, Ce,  Th, Ti,  Zr, V,  U,  Be   

  4th group: Zn, Mn, Co, Ni 

  5th group: Ca, Ba, Sr 

  6th group: Mg, K, Li  

 

 

 

 

 

ORGANIC CHEMISTRY -I 

 

Preparation, recrystallization, and determination of melting point & yield of the following compounds:  

(i) Aspirin,   (ii)     Nerolin,   (iii) Chalcone,  

(iv) p-Nitro acetanilide,   (v) 2,4,6- Tribromoaniline,  (vi) m-Dinitrobenzene,  

(vii) Phthalimide,   (viii) Diels-Alder adduct.  

 

Books Suggested  

1. Vogel’s Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes and M. J. Thomas, 4th 

& 6th Ed. (Pearson Education Asia).  

 

2. Vogel’s Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, 5 Ed. 

(Longman Scientific & Technical) 
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PHYSICAL CHEMSITRY-I 

 

1. Determination of critical solution temperature of phenol-water system. 

2. Effect of added electrolyte on the CST of phenol-water system. 

3. Conductometric titration of Strong acid versus Strong base 

4. Dissociation constant of weak acid (CH3COOH) by conductometric method. 

5. Conductometric titration of Weak acid vs Strong base. 

6. Determination of cell constant 

7. Adsorption of acetic acid on animal charcoal or silica gel. 

8. Acid-catalyzed hydrolysis of methyl acetate 

9. Determination of partial molar volume of solute –H2O system by apparent molar volume method. 
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Paper- I: GENERAL CHEMISTRY-II 

 

UNIT-1  

Basic Quantum Chemistry-III- Hydrogen atom- solution of R( r ), Φ ( ɸ ) and Ɵ (θ) equations. Probability density in 

orbitals- shapes of orbitals- Perturbation theory- Time independent perturbation theory(only first order perturbation is to be 

dealt with)- application to ground state energy of Helium atom- Variation principle- applications- calculation of zero-point 

energy of harmonic oscillator- many electron atom- Hartee-Fock self-consistent field method(qualitative treatment only) 

 

UNIT-II  

Molecular symmetry and Group Theory in chemistry: Basic concepts of symmetry and Group theory-Symmetry 

elements, symmetry operations and point groups- Schoenflies symbols- Classification of molecules into point groups- 

Axioms of Group theory- Group multiplication tables for C2v and C3v point groups- Similarity transformations- and classes- 

Representations- reducible and irreducible representations, Mullikan symbols, Orthogonality theorem and its implications, 

Character table and its anatomy. 

  

 UNIT-III 

Treatment of analytical data: Accuracy and precision- Classification of errors- Determination of Indeterminate errors-

Minimization of errors- Absolute and Relative errors, propagation of errors-Distribution of Indeterminate errors- Gaussian 

distribution- Measures of central tendency-Measures of precision- Standard deviation- Standard error of mean- student’s t-

test- Confidence interval of mean- Testing for significance- Comparison of two means- F-test- Criteria of rejection of an 

observation- Significant figures and computation rules.                                                                  

 

UNIT- IV 

Introduction to computer programming- FORTRAN 77: Basic structures and functioning of computer with P.C. as an 

illustrative example- Main memory- Secondary storage memory- input/output devices- computer languages- operating 

systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic statements-

Replacement statement- IF statement- logical IF and BLOCK IF statements- GOTO statements-subscripted variable and 

DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN 

statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell 

constant-Electrode potential. 

Flowcharts and computer programs for  

a) Program for the calculation of Cell Constant, Specific Conductance and Equivalence. 

b) Rate Constant of First order reaction or Beer’s law by linear least square method. 

c) Hydrogen ion concentration of a strong acid solution/Quadratic equation. 

d) Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid 

e) Standard deviation and Variance of univariant data                                                                                                                                                                                                                                                        

References/ Text books: 

1. Introductory Quantum chemistry: by A.K. Chandra 

2. Group theory for Chemistry: by A.K. Bhattacharya 

3. Introductory Group theory for chemists : by George Davidson 

4. Vogel’s text book of quantitative analysis: byVogel 

5. Fundamentals of Analytical chemistry: by Skog and West 

6. Principles of computer programming(FORTRAN 77 IBM PC): by V.Rajaraman 

7. Basics of computers for chemists: by P.C. Jurs 
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Paper- II: INORGANIC CHEMISTRY-II 

  

 

UNIT-I  

Metal cluster compounds - definition – evidences for existence of M-M bonds - conditions favorable for formation of M-M 

bonds – preparation, structure and bonding of the following metal cluster compounds. 

Re2Cl8
2-, Mo2Cl8

4-, Re2(RCOO)4X2, Mo2(RCOO)4(H2O)2, Cr2(RCOO)4(H2O)2, Cu2(RCOO)4 (H2O)2, Cr2Cl9
3-, Mo2Cl9

3-, 

W2Cl9
3-, Re3Cl9, Re3Cl12

3-, Mo6Cl8
4+, Nb6X12

2+ and Ta6X12
2+. 

Polyatomic clusters – Zintle ions, Chevrel phases. 

UNIT-II  

Organometallic compounds  - 16 and 18 electron rules. Isoelectronic relationship - Synthesis, structure, bonding and 

reactions of carbon monoxide, dinitrogen and nitric oxide complexes. Isolobal relationship – H, Cl, CH3, Mn(CO)5; S, CH2, 

Fe(CO)4; P, CH, Co(CO)3 ; Synthesis, structure, bonding and reactions of metallocenes with special reference to ferrocene. 

 

UNIT-III  

Metal Ligand equilibria in solution: Step wise and overall formation constants and their interaction– trends in stepwise 

constants – factors affecting  the stability of metal complexes–Pearson’s theory of hard and soft acids and bases (HSAB), 

chelate effect and its thermodynamic origin, determination of  stability constants of complexes–spectrophotometric method 

and pH–metric method. Reactivity of metal complexes–inert and labile complexes.  Explanation of lability on the basis of 

VBT & CFT. 

Bio-Inorganic Chemistry: Metalloporphyrins with special reference to Haemoglobin& Myoglobin. Biological role of alkali 

and alkaline earth metal ions with special reference to Ca2+. Biological and abiological Nitrogen Fixation. 

 

UNIT- IV  

Inorganic Reaction Mechanisms: Substitution reactions of metal complexes – D, Id, Ia and A mechanisms – Ligand 

replacement reactions of metal complexes – Acid hydrolysis – factors affecting acid hydrolysis – Anation and Base 

hydrolysis of Cobalt(III) complexes.  Ligand displacement reactions of square planar complexes of platinum (II).  Factors 

affecting square planar substitution – trans effect  (theories). 

Electron transfer reactions of complexes – concept of complementary and non-complementary reactions with examples.  

Inner and outer sphere mechanisms. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and R.G. Wilkinson, IV Edition, John, John Wiley and Sons, New 

York, 1980. 

2. Inorganic Chemistry by J.E. Huheey, III edition, Harper International Edition, 1983. 

3. Organometallic Chemistry-A unified approach by A. Singh and R.C. Mehrotra, Wiley Eastern Ltd. 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999) 

5. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin, Affiliated East-West press Pvt. Ltd., New 

Delhi. 

6. Mechanisms of Inorganic reactions in solution by D.Benson, MCgraw Hill, London, 1968. 

7. Inorganic chemistry by K.F. Purcell and J.C.Kotz, W.B. Saunders company, New York, 1977. 

8. Elements of Bioinorganic Chemistry by G.N. Mukherjee and Arabinda Das, U.N. Dhur& sons Pvt. Ltd, Calcutta. 
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Paper-III: ORGANIC CHEMISTRY-II 

UNIT-I 

Reaction Mechanism                        15Hrs 

(A) Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution: Stereochemistry of SN
2 and SN1 

mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N:  Aromatic Nucleophilic 

substitution: SN2 (Ar) (Addition – Elimination), SN1(Ar) and benzyne mechanisms (Elimination - Addition); evidence for 

the structure of benzyne. Von Richter Sommelet-Hauser and Smiles rearrangements.  

(B) Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and 

Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, 

dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations 

 

UNIT-II 

Addition Reactions                      15 Hrs  

(A) Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving 

electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of 

double and triple bonds, hydrogenation of aromatic rings, Hydroboration. 

(B) Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Aldol, Cannizzaro, 

Perkin, Knoevenagel, Claisen-Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Reformatsky reaction, 

Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction, Hydrolysis of Carbon-Nitrogen bond, 

Isocyanates and isothioyanates. 

 

UNIT-III   

Molecular Rearrangements                 15 Hrs  

Types of molecular rearrangements, migratory aptitude; 

Rearrangements to electron deficient carbon: Pinacol-pinacolone, Wagner-Meerwein, Tiffeneau – Demjanov, Dienone – 

Phenol, Arndt-Eistert synthesis;  

Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Curtius, Schmidt and Lossen rearrangements; 

Rearrangements to electron deficient oxygen: Baeyer-villiger, Hydro peroxide rearrangement and Dakin rearrangements; 

Neber rearrangement, Benzil-Benzilic acid and Favorskii rearrangements 

 

UNIT-IV 

Spectroscopy and Protecting Groups                                       15 Hrs 

A. Basic principles and importance of UV, IR, NMR and Mass. 

B. Protection of carbonyl, Hydroxyl, carboxylic and Amine groups 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Modern Organic Reactions, H. O. House (Benjamin)  

3. Structure and Mechanism in Organic Chemistry C. K. Inglod (Comell University Press).  

4. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

5. Organic chemistry-Clayden J. (Oxford)  

6. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

7. Organic Chemistry, Salmons, P.W. & Others, 8th Ed. (John Wiley & Sons)  

8. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

9. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

10. (Publishers, Inc.).  

11. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

12. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

13. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley). 13. Stereochemistry to Organic Compounds,  

Nasipuri, 2nd Ed. (New Age International). 

14. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  Organic Chemistry Structure and Reactivity, Ege 

Seyhan, 3rd Ed. (AITBS)  

15. Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and  I. Fleming Tata   - McGraw Hill,  

New Delhi, 1990.  

16. Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

17. Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, Prentice Hall of India, New Delhi, 1984. 

18. Spectrometric identification of Organic Compounds-Fourth Edition, R.M. Silverstein: G.C.Vassiellr and T.C.  

Merill, Johne Willey, Singapore, 1981. 

19. Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd  (Harcourt college publishers). 
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Paper – IV: PHYSICAL CHEMISTRY-II 

 
UNIT-I: 

Physical methods of molecular structural elucidation: NMR: Principle and theory, Nature of spinning particle and its 

interaction with magnetic field. Chemical shift and its origin.  Spin-Spin interaction, Application of NMR to structural 

elucidation- Structure of ethanol, dimethylformamide, styrene and acetophenone. 

Electron Spin Resonance: Principle and experimental technique- g-factor, line shapes and line widths- hyperfine 

interactions- applications of ESR studies. 

 

UNIT -II: 

Thermodynamics-II- Brief review on entropy; entropy changes accompanying specific process – expansion, phase 

transition, heating, measurement of entropy. Nernst heat theorem; Third law of thermodynamics- Determination of the 

absolute entropy- Apparent exceptions to Third law of thermodynamics.  

Statistical Thermodynamics: Objectives of statistical thermodynamics, Concept of distributions, Types of ensembles. 

Thermodynamic probability, Most probable distribution Law – Partition Function, (Definition and significance): Molar and 

molecular partitions-translational, rotational, vibrational and electronic partition functions- Relation between thermodynamic 

functions (E, H, S, G and Cv) and the partition functions 

 

UNIT-III: 

Electrochemistry I:  Electrochemical cell- Galvanic and electrolytic cell.  Concentration cell with and without transference, 

Effect of complexation on redox potential- ferricyanide/ ferrocyanide couple, Iron (III) phenonthroline / Iron (II) 

phenonthroline couple. Determination of standard potential, solubility product equilibrium constant and activity coefficients 

from EMF data. 

Bjerrum theory of ion association (elementary treatment) Concept of activity and activity coefficients in electrolytic 

solutions. The mean ionic activity coefficient. Debye-Huckel theory of electrolytic solutions. Debye-Huckel limiting law 

(derivation not required), Calculation of mean ionic activity coefficient; Limitations of Debye-Huckel theory.  Effect of 

dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes.  Debye Huckel-Onsagar 

equation – verification and limitations, Fuel Cells. 

 

UNIT-IV: 

Electrochemistry II: The electrode-electrolyte interface.  The electric double layer.  The Helmholtz-Perrin parallel-plate 

model, the Gouy-Chapman diffuse-charge model and the Stern model. 

Electrodics: Charge transfer reactions at the electrode-electrolyte interface.  Exchange current density and over-potential.  

Derivation of Butler-Volmer equation.  High field approximation, Tafel equation, Low field equilibrium, Nernst equation. 

Voltametry-Concentration polarization, experimental techniques. 
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Books: 

1. Text book of Physical Chemistry by Samuel Glasstone, McMillan Pub. 

2. Physical Chemistry by W.J.Moore, Prentice Hall 

3. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

4. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

5. Modern Electrochemistry, 2A & 2B, JOM Bockris & A.K.N.Reddy, Plenum publishers 

6. Introduction to Electrochemistry, S.Glasstone. 

7. Fundamentals of Molecular Spectroscopy, Banwell 

8. Spectroscopy by Straw & Walker. 

9. Statistical thermodynamics , M.C.Gupta 

10. Statistical Thermodynamics, M.Dole 
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LABORATORY WORK (6 hrs/ week) 
 
 

INORGANIC CHEMISTRY PRACTICALS –II  

 
Quantitative analysis: 

Volumetric:  

1. Determination of Ferric iron by photochemical reduction 

2. Determination of Nickel by EDTA 

3. Determination of Calcium and Magnesium in a mixture by EDTA 

4. Determination of Ferrocyanide by Ceric sulphate 

5. Determination of Copper(II) in presence of iron(III) 

Gravimetric: 

6. Determination of Zinc as Zinc pyrophosphate 

7. Determination of Nickel from a mixture of Copper and Nickel.  

 
 
 
 
 
ORGANIC CHEMISTRY PRACTICALS –II              

Systematic qualitative analysis of an organic mixture containing two compounds  

Identification of method of separation and the functional group(s) present in each of them and preparation of one solid 

derivative for the conformation of each of the functional group(s). 

 
 
 
 

PHYSICAL CHEMISTRY PRACTICALS –II  

 
1. Distribution of iodine between CHCl3 and water 

2. Distribution of I2 between CHCl3 and aq.KI solution- calculation of equilibrium constant. 

3. Determination of Coordination number of cuprammonium cation. 

4. Titration of mixture Strong acid and weak acid versus Strong base by conductometry. 

5. Titration of Strong acid Vs Strong Base – pH – metry. 

6. Titration of mixture of (NaHCO3 + Na2CO3) Vs HCl – pH- metry.  

7. Titration of Strong acid Vs Strong Base using Quinhydrone electrode. 

8. Titration of  Fe+2 Vs K2Cr2O7 – potentiometry 

9. Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry. 

10. Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration. 
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THIRD SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-I and  

PERICYCLIC REACTIONS  

(Effective from the 2016-17 Admitted Batch) 

 

UNIT – I                 15 Hrs 

A) Aliphatic Nucleophilic Substitution: 

Neighboring  group participation by Bromine, Phenyl group, Non–Classical carbocations, 

NGP by  Pi bond, Sigma bond and  Cyclopropyl group,  SN at Allylic  carbon (allylic 

reaarangements), SN at Aliphatic trigonal carbon, SN at Vinylic carbon, Ambident 

nucleophiles, Hydrolysis of esters (BAC
2
 Ac2,AAC1,AAL1,BAL1), Mechanism of estrification of  

carboxylic acid  with an alcohol using  DCC, Mayers Synthesis of aldehydes, ketones and 

carboxylic acids Mitsunobu reaction, Von–Braun reaction 

B) Aliphatic Electrophilic Substitution: 

Mechanisms of SE
2
, SE

1
, SEi, Hydrogen as electrophile: Hydrogen exchange; Migration of 

double bonds, Halogen electophiles. Mechanism of Halogenation of aldehydes and ketones; 

HVZ reaction; Halogenation of Sulphoxides & Sulphones, Nitrogen Electrophiles: Aliphatic 

diazo coupling, Diazo transfer reaction, Insertion of nitrenes, Metal Electrophiles: 

Metallation with Organometalic Compounds (Orthometallation), Carbon as Leaving groups: 

Decarboxyliation of Aliphatic Acids; Dakin – West reaction; Haller–Bauer reaction. 

UNIT – II                 15 Hrs 

Principles of asymmetric synthesis:                                                                          

Introduction and terminology: Topicity in molecules Homotopic, stereoheterotopic 

(enantiotopic and diastereotopic) groups and faces, symmetry, substitution and addition 

criteria. Prochirality nomenclature: Pro-R, Pro-S, Re and Si. Stereoselective reactions: 

Substrate stereoselectivity, product stereoselectivity, enantioselectivity and 

diastereoselectivity. Conditions for stereoselectivity: Symmetry and transition state criteria, 

kinetic and thermodynamic control. Methods for inducing enantio and diastereoselectivity. 

Analytical methods: % Enantiomeric excess, enantiomeric ratio, optical purity,                      

% diastereomeric excess and diastereomeric ratio. Techniques for determination of 

enantiomeric excess, specific rotation, Chiral NMR; Chiral derivatizing agents, Chiral 

solvent, Chiral shift reagents and Chiral HPLC.     

  

UNIT – III                 15 Hrs 

Pericyclic Reactions-I 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 

allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 

correlation diagram method and perturbation of molecular (PMO) approach for the 

explanation of pericyclic reactions under thermal and photochemical conditions.  

Electrocyclic Reactions: Conrotatory and disotatory motions (4n) and (4n+2), allyl systems  

Cycloadditions: Antarafacial and suprafacial additions, notation. of cycloadditions, (4n) and 

(4n+2) systems with a greater emphasis on (2+2) and (4+4) - cycloadditions, (2+2)  - 

additions of ketenes and chelotropic reactions.   
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UNIT-IV                 15 Hrs 

Pericyclic Reactions-II 

FMO approach and perturbation of molecular (PMO) approach for the explanation of sigma  

tropic rearrgements under thermal and photochemical conditions. suprafacial and antarafacial     

shifts of H Sigmatropic shift involving carbon moieties, retention and inversion of   

configurations, (3, 3) and (5, 5) sigmatropic rearrangements detailed treatment of Claisen and  

Cope rearrangements, fluxional tautomerism, aza-Cope rearrangement and Barton reaction.  

 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Pericyclic reactions by S.N. Mukharji, Mcmilan. 

4) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

5) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

6) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

7) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

8) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

9) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

10) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

11) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

12) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

13) Pericyclic Reactions — a problem solving approach, Lehr and Merchand. 

14) Conservation of Orbital Symmetry by Woodward and Hoffmann. 
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   THIRD SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I                 15 Hrs 

UV-Visible spectroscopy: 
A) Beer-Lambert

’
s law-Deviations from Beers law-Instrumentation-Mechanics of 

measurement- Energy transitions–Simple chromophores- Auxochrome, Absorption shifts 

(Bathochromic, Hypsochromic, Hyper chromic and Hypo chromic shifts) UV absorption of 

Alkenes-Polyenes unsaturated cyclic systems. 

B) UV absorption of carbonyl compounds: α,β-unsaturated carbonyl systems-UV absorption 

of aromatic systems-solvent effects-geometrical isomerism-acid and base effects-typical 

examples-calculation of λ max values using Woodward Fieser rules, applications.  

 

UNIT-II                 15 Hrs 

 

Infrared spectroscopy:  
A) Mechanics of measurement-Fundamental modes of vibrations-stretching and bending 

vibrations-Factors effecting Vibrational frequency-hydrogen bonding. 

B) Finger print region and its importance, typical group frequencies for –CH,-OH, N-H, CC,-

CO and aromatic systems-Application in structural determination–Examples-simple 

problems. 

 

UNIT-III                 15 Hrs 

       

Nuclear Magnetic Resonance Spectroscopy (
1
HNMR): 

 

A) Introduction: Basic principle of- NMR Nuclear spin- nuclear resonance-saturation-

Relaxation-Instrumentation (CW&FT). 

B) Shielding and deshielding of magnetic nuclei-chemical shift and its measurements, factors 

influencing chemical shift – spin-spin interactions- factors influencing –coupling constant J 

and factors effecting J value. 

C) 
13

C NMR Spectroscopy: Similarities and Differences between PMR and CMR, general 

considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, hetero aromatic and 

carbonyl carbon), coupling constants, typical examples of CMR spectroscopy-simple 

systems.  

 

UNIT-IV                 15 Hrs 

 

Mass spectrometry 
A) Introduction: Ion production-E1, C1, ES, MALDI and FAB- determination of Molecular 

weight and formulae-Behavior of organic compounds in mass spectrometer- factors affecting 

fragmentation, ion analysis, and ion abundance.  

B) Mass spectral fragmentation of organic compounds, Common functional groups, 

molecular ion peak, meta stable peak, Mc Lafferty rearrangement, Nitrogen rule, High 

resolution mass spectrometry, Examples of mass spectral fragmentation of organic 

compounds with respect of their structure determination.  
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Suggested Books: 

                

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I.Fleming    

    Tata McGraw Hill, New Delhi, 1990.  

 2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, 

    Prentice Hall of India, New Delhi, 1984. 

4) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

     Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

  5) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

      (Harcourt college publishers). 

6)  Absorption spectroscopy of organic molecules-V.M.Parkih. 

7)  Nuclear Magnetic Resonance-Basic principles-Atta-Ur-Rehman, Springer-Verlag, 1986.  
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THIRD SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Formation of C-C single bonds         15 Hrs 

Alkylations via enolate, Thermodynamic and kinetic enolate, Asymetric Aldol reaction:          

a) Chiral enolate and achiral aldehyde b) Achiral enolate and chiral aldehyde – explanation 

by Zimmerman Traxler model; stork enamine reaction and its synthetic applications; Organo 

sulphur chemistry: Umpolung and its synthetic applications (Corey Seebach Reaction), 

sulphur ylides: dimethyl sulphonium methylide, dimethyloxosulphonium methylide 

preparations and their synthetic applications; Organo Palladium Chemistry: Heck Reaction, 

Stille coupling, Suzuki coupling, Sonogashira coupling, Negeshi coupling, Wacker 

Oxidation; Organo copper chemistry: Gilman’s reagent and synthetic applications; Synthetic 

applications of carbenes and carbenoids; Baylis Hilman reaction.  

UNIT-II 

Formation of Carbon-Carbon double bonds        15 Hrs 

Stereochemistry of E1 and E2 reactions (Different examples of acyclic and cyclic molecules, 

Saytzeff rule, Hofmann rules and Bredt’s rule); Pyrolytic Syn eliminations (focus should be 

given on stereochemistry of syn eliminations of amine oxides, xanthates and esters of acyclic 

and cyclic molecules); Sulphoxide-Sulphenate rearrangement (Mislow-Evans 

rearrangement); Wittig reaction, Wadsworth Emmons reaction, Corey-Fuchs reaction, Aza 

wittig reaction, Wittig-Horner reaction and stereo chemistry of Wittig reaction; Shapiro 

reaction, Eschen-Moser Tanabe fragmentation, Claisen rearrangement of allyl vinyl ethers, 

Julia Lythgoe olefination, Mc Murray coupling, Peterson Olefination, Tebbs reagent and its 

application, Metathesis: Grubbs 1st and 2nd generation catalyst, Olefin cross coupling 

(OCM), ring closing (RCM) and ring opening (ROM) metathesis, applications, olefination by 

Nysted reagent. 

UNIT-III 

Reactions of unactivated C-H bonds and organoboranes        15 Hrs 

The Hoffmann Loeffler- Freytag reaction, the Barton reaction and Photolysis of organic 

hypothalites;   

Organoboranes: Preparation of Organobornaes 
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viz hydroboration with BH3-THF, dicylohexyl borane, disiamyl borane, theryl borane, 9-

BBN mono isopincamphlyl borane (IPCBH2) and diisopincamphenyl borane (IPC2BH) 

functional group transformations of Organo boranes-Oxidation, protonolysis and 

isomerisation. Formation of carbon-carbon-bonds viz organo boranes carbonylation and 

cyanidation, reactions of alkenyl boranes and trialkyl alkynyl borates.  

UNIT-IV  

Protecting groups and simple applications of microwave and ultrasound assisted 

reactions          15 Hrs 

(A) Protecting Groups      

1) Protection of alcohols as ethers [methyl ether (RO-Me), Tertiary butyl ether (ROCMe3), 

Benzyl ethers (RO-Bn), p-methoxybenzylethers (RO-PMB)], as Silyl ethers [Trimethyl 

silylether (R-OTMS), tri ethyl silyl ethers (RO-TES), t-butyldimethylsilyl ether (R-

OTBDMS in the presence of imidazole), tri isopropylsilyl ether (RO-TIPS), t-butyl 

diphenylsilyl ether (RO-TBDPS)], as acetals [tetrahydopyranyl ethers (RO-THP), 

methoxymethyl ethers (RO-CH2-OCH3 = RO-MOM) and ester formation (carboxylic 

acid ester and p-toluene sulphonate esters). 

2) Protection of 1,2-diols by acetal, ketal and carbonate formation. 

3) Protection of amines by acetylation, benzoylation, benzoyloxy carbonyl, FMOC and 

triphenyl methyl groups. 

4) Protection of carbonyl by acetal, ketal and thio acetal (Umpolung) groups. 

5) Protection of carboxylic acids by esters and ortho ester formation.  

(B)  
Synthetic applications of PTC and crown ethers 

1. Microwave Technology: Microwave equipment, activation-benefits, limitations,    

      microwave effects.  Microwave assisted reactions in organic solvents-Esterification  

      reactions, Fries rearrangement, Orthoester Claisen rearrangement, Diels- Alder  

      reaction, decarboxylation.  

2. Ultrasound assisted reactions: introduction, substitution reactions, addition, oxidation, 

reduction reactions.  

3. Click chemistry: criterion for click reaction, Sharpless azides cycloadditions 
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Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carruthers, Third & Fourth Edition, 

    Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

   Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

    Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and  

      Barbara Czako. 

11) Modern Synthetic Reactions, Herbet O. House, Second Edition, W.A. Benzamine 

      Inc. Menio Park, California, 1972. 

12) Organic Synthesis viz Boranes, Herbet C. Brown Gray, W. Kramer Alan B. Levy 

      and M. Mark Midland John Wiely &. Sons, New York, 1975. 

13) Organic Synthesis: Special Techniques, V. K. Ahluwalia and Renu Agarwal. 

14) Organic Synthesis, Jagadamba Singh and Dr. A. Yadav, Pragati Edition.  
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   THIRD SEMESTER 

Paper – IV- : CHEMISTRY OF NATURAL PRODUCTS 

(Effective from the 2016-17 Admitted Batch) 

UNIT–I: Alkaloids                 15 Hrs  

Introduction, isolation, general methods of structure elucidation and physiological action, 

degradation, classification based on nitrogen heterocyclic ring, structure, stereochemistry, 

synthesis and biosynthesis of morphine, strychnine, vincrystine, colchicine, camptothecin and 

reserpine. 

UNIT–II: Terpenoids                15 Hrs  

Occurrence, isolation, general methods of structure determination, isoprene rule. Structure 

determination, stereochemistry, biosynthesis and synthesis of Farnesol, Zingiberene, 

Forskolin, Taxol, Azadirachtin and β-amyrin. 

UNIT–III: Steroids                 15 Hrs  

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and its stereochemistry. 

Isolation, structure determination and synthesis of cholesterol (total synthesis not expected), 

androsterone, testosterone, estrone and progesterone, Biosynthesis of steroids.  

UNIT–IV: Flavonoids and Isoflavonoids              15 Hrs  

Occurrence, nomenclature and general methods of structure determination, Isolation, 

structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein 

and Daidzein. Biosynthesis of flavonoids and Isoflavonoids: Acetate Pathway and Shikimic 

acid Pathway.  

 

Books Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S.Davidson, J. B.  

    Hobbs, D. V. Banthrope and J. B. Hatrbnome, Longman, Essex.  

2. Organic Chemistry, Vol. 2, I. L. Finar, ELBS.  

3. Chemistry of Organic Natural Products, O. P. Agrawal, Vols. 1 &2, Goel Pubs.  

4. Natural Products Chemistry K. B. G. torssell, John Wiley, 1983  

5. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.I.Choudhary,  

   Harwood Academic Publisher.  

6. Chemistry of Natural products P. S. Kalsi, Kalyani Publishers  

7. Biosynthesis of steroids, terpenes and acetogenins, J. H. Richards & J. R. Hendrieson  

8. The biosynthesis of secondary metabolites, R. D. Herbert, Chapman & Hall  

9. The Biosynthesis of Secondary Metabolite, R. D. Herbert, Second edn, Chapman and Hall     

    1984 

10. Chemical aspects of Biosynthesis, John Mann, Oxford University Press, Oxford, 1996. 
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FOURTH SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-II and 

ORGANIC PHOTO CHEMISTRY  

(Effective from the 2016-17 Admitted Batch) 

UNIT – I                 15 Hrs 

A) Free Radical Reactions: 

Free radical substitution mechanisms; Mechanism at an aromatic substrate; Neighboring 

group assistance in free radical reactions; Reactivity for aliphatic substrates; Reactivity in 

aromatic substrates; Reactivity at bridge head; Reactivity in the attacking radical; Effect of 

solvent on reactivity, Allylic halogenations using NBS (Wohl – Ziegler bromination); 

Hydroxylation at aromatic carbon by Fentons reagent; Oxidation of aldehydes to carboxylic 

acids; Formation of cyclic ethers using Leadtetraacetate; Formation of hydroperoxides 

(autooxidation); Coupling of alkynes (Eglinton reaction and Glacer reaction);Arylation of 

Aromatic compounds by diazoinum salts(Gomberg – Bachman reaction); Mechanisms  of 

Sandmeyer reaction, Kolbes reaction, Hunsdiecker reaction, Reed reaction; free radical 

rearrangements. 

B) Quantitative relationships between Molecular structure and Chemical reactivity:  

     Hammet and Taft Equations  

C) Rearrangements: Wagner – Meerwein Rearrangement, Demyanov Rearrangement,      

     Wittig Rearrangement and Stevens Rearrangement 

Unit – II:                 15 Hrs 

Methodologies in asymmetric synthesis                                                         

Strategies in Asymmetric Synthesis: l. Chiral substrate controlled, 2. Chiral auxiliary 

controlled, 3. Chiral reagent controlled and 4. Chiral catalyst controlled.   

1. Chiral Substrate controlled asymmetric synthesis: Nucleophilic additions to chiral 

carbonyl compounds. 1, 2- asymmetric induction, Cram’s rule and Felkin-Anh model.   

2. Chiral auxiliary controlled asymmetric synthesis: α-Alkylation of chiral enolates, 

azaenolates, imines and hydrazones. 1, 4-Asymmetric induction and Prelog’s rule. Use of 

chiral auxiliaries in Diels-Alder reaction.   

3. Chiral reagent controlled asymmetric synthesis: Asymmetric reductions using BINAL-

H. Asymmetric hydroboration using IPC2 BH and IPCBH2.  

4. Chiral catalyst controlled asymmetric synthesis: Sharpless and Jacobsen asymmetric 

epoxidations. Sharpless asymmetric dihydroxylation. Asymmetric hydrogenations using 

chiral Wilkinson biphosphine and Noyori catalys. Enzyme mediated enantioselective 

synthesis 

 5. Asymmetric aldol reaction: Diastereoselectivity  aldol reaction (chiral enolate & achiral 

aldehydes and achiral enolate & chiral aldehydes) its explanation by Zimmerman-Traxel 

model.    

UNIT – III                 15 Hrs 

Photo Chemistry-I 
Photochemical energy, Frank Condon Principle, Types of Electronic Excitation and 

Molecular orbital view of excitation, Jablonski Diagram, singlet and triplet states, dissipation 

of photochemical energy, photosensitization, quenching, quantum efficiency and quantum 

yield, Determination of Quantum yield 

Photo Chemistry of Carbonyl Compounds: Norrish Type I reaction (alpha cleavage reaction), 

Norrish  Type – II reaction, Paterno- Buchi reaction , Photo reduction & photo enolisation; 

photochemical Oxidations [Backstrom mechanism],Photo oxidation of alkenes with singlet 

oxygen. 
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Unit – IV 

Photochemistry-II 

Di – Pi methane Rearrangement, Aza di – Pi methane rearrangement; Photochemistry of 

Benzene and substituted benzene, 1, 2 , 1,3 ,& 1, 4-additions; Photo Fries rearrangement of  

Phenolic acetates and Anilides; Photochemistry of unsaturated systems, Cis- Trans   

Isomerisation of alkenes (Direct and sensitized) (Photoisomerisation of Stilbene), 

Photochemistry of Butadiene; Dimerisations of alkenes, Intramolecular dimerisation. 

  

Photochemical rearrangement of Cyclohexadienenones; Photochemistry of alpha, beta 

Unsaturated ketones (dimerisations and addition across the double bond); Photochemical 

rearrangement reactions of Cyclohexenone, Photorearrangements of Beta, gamma 

unsaturated systems (Mechanism of 1,2 & 1,3 – acyl shifts); Photochemistry of Nitrite esters 

(Barton reaction); Phochemistry of alpha diazoketones; Photo Aromatic Substitutions; 

Photochemistry of Pyridinium ylides. 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

4) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

5) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

6) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

7) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

8) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

9) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

10) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

11) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

12) Organic Photochemistry by D Coyle 

13) Molecular Photochemistry by Gilbert & Baggo 

14) Organic Photochemistry by Turro 

15) Photochemistry by C W J Wells 
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   FOURTH SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I:  

A) Optical Rotatory Dispersion: Theory of Optical Rotatory Dispersion-Cotton effect –CD 

curves-types of ORD and CD curves–similarities and difference between ORD and CD 

curves  

B) The octant rule-application in structural studies-α- halo keto rule. 

        

UNIT-II 

A) Improving the PMR spectrum: Chemical and Magnetic Equvalence. Chemical exchange, 

First and Non-First Order Spectra and analysis of AB, AMX and ABX systems. 

        

B) Simplification of complex spectra-: Nuclear Magnetic double resonance, Lanthanide shift 

reagents, solvent effects, Fourier transforms technique, Nuclear Overhauser Effect (NOE), 

Deuterium Exchange, spectra at higherfields. Hindered Rotations and Rate processes. 

Resonance of other nuclei-
19

F and
31

 P 

 

C) 2D NMR spectroscopy: Definitions and importance of COSY, DEPT, HOMCOR, 

HETCOR, INADEQUATE, INDOR INEPT, NOESY, HOM2DJ, HET2DJ and DQFCOSY.   

 

UNIT-III 

Solution of structural problems by joint application of UV, IR, NMR (1H&13C) and mass 

spectrometry. 

 

UNIT-IV 

A) Separation Techniques: Solvent extraction chromatography-paper-thin layer partition-

column    chromatography, Electrophoresis.        

B) Instrumentation – Gas Chromatography, High performance Liquid Chromatography, X – 

Ray diffraction (XRD) 

 

Suggested Books: 

 

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I. Fleming      

    Tata - McGraw Hill, New Delhi, 1990.  

2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

    Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

4) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

    (Harcourt college publishers). 

5) "Applications of Optical rotation and Circular Dichroism", G.C. Barret, in 

    "Elucidation of Organic structures by Physical and Chemical Methods" 

     Part I (Eds) K.W. Bentley and G.W.Rirty John Wiley, 1972, Chapter VIII  

     (only those aspects mentioned in the syllabus). 

6)  Instrumental methods of chemical analysis by H.Kaur, Pragati Prakasan,meerut. 

7)  Separation Techniques by M.N.Sastri, Himalaya publishing House (HPH), Mumbai.       
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FOURTH SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Organo Silanes         15 Hrs 

Synthetic applications of trimethylsilyl chloride dimethyl-t-butylsilyl chloride, trimetthylsilyl 

cyanide, trimethylsilyl iodide and trimethylsilyl triflate, synthetic applications of α-silyl 

carbanion and β-silyl carbonium ions. Synthetic applications of silyl enol ethers, Preparation 

and synthetic applications of alkynyl silanes, aryl silanes, allyl silanes and vinyl silanes, 

Nazarov cyclization, Synthetic conversion of  α, β-epoxy silanes, Peterson Olefination, Brook 

rearrangement and Rubottom oxidation. 

UNIT-II          15 Hrs 

Oxidation 

Synthetic applications of the following reagents in the oxidation of functional groups like 

alkenes, alkynes, alcohols, aldehydes and ketones: 1) Pb(OAC)4 2) HIO4 3) SeO2 4) CrO3 

(Sodium or potassium dichromate in H2SO4, Collins reagent, Jones reagent, Etard reagent, 

CrO3 in acetic anhydride, PCC (Coreys reagent), PDC, Babler oxidation), 4) MnO2 5) 

KMnO4 6) OsO4 7) Oxidations by using DMSO involving alkoxy sulphonium salts (Korn 

blum oxidation), DCC- DMSO(Pfitzner-Muffat reagent), Swern oxidation, Corey-Kim 

oxidation, Albright-Goldman oxidation 8) Oxidations by using IBX, DMP, TPAP, TEMPO, 

CAN 9) Bayer villager oxidatiuon and prilizheav epoxidation 10) Oxidation of alkenes using 

Woodward and Prevost rteagents 11) Oxidation by using DDQ 12) Sharpless asymmetric 

epoxidation and sharpless asymmetric dihydroxylation 13) Thallium nitrate 14) Oxidative 

coupling of phenols and alkynes. 

UNIT-III 

Reduction          15 Hrs 

(1) Catalytic reductions: Homogeneous (Wilkinsons Catalytic reduction) and 

heterogeneous catalytic reductions and their synthetic applications. 

(2) Reductions by using electrophilic nucleophilic metal hydrides: LiAlH4 (Various 

examples of reductions and cram’s ruule), related reagents of LAH, NaBH4, 

NaBH3CN, Trialkyl Borohydrides (Super Hydride and Selectride). 

(3)  Reductions by using electrophilic metal hydrides: BH3, DIBAL 
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(4) Reductions by dissolving metals: Clemenson reduction, Acyloin condensation, 

Bouveault-Blanc reduction, Birch reduction (Various examples should be discussed). 

(5) Reductions by using Diimide and Wolf-Kishner Reduction (6) Hydrogenolysis           

(7) Reductions by using tri n-butyl tin hydride. 

UNIT-IV 

Retro Synthetic Analysis          15 Hrs 

1. Basic definitions of the following: 

a) Retro synthetic analysis b) Disconnection c) Target molecule d) Synthon              

e) Synthetic equivalent f) Functional Group Inter Conversion (FGI) g)  Functional 

Group Addition (FGA) 

2. Guidelines for the order of events: One group C-X disconnections One Group C-X 

disconnections (Carbonyl derivatives, ethers, sulphides and alcohols); Two group C-X 

disconnections (1,1-difunctionalised, 1,2-difunctionalised and 1,3-difunctionalised 

compounds), One group C-C disconnections (Alcohols and carbonyl compounds, 1,1-

C-C, 1,2-C-C and 1,3-C-C); Synthesis of alkenes (Wittig disconnections and diene 

synthesis), Two group disconnections (Diels Alder reaction and 1,3-difunctionalised 

compounds); Linear and convergent synthesis. 

Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carothers, Third Edition, 

Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz, W. 

H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

Richard J. Sudenburg, Fourt edition, Kluwer academic publishers, New York. 

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and Barbara 

Czako. 

11) Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons, 

New York, 1984. 

12) Modern Synthetic Reactions, Herbet O. Horase, Second Edition, W.A. Benzamine 

Inc. Menio Park, California, 1972. 
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   FOURTH SEMESTER 

Paper – IV- BIO-ORGANIC CHEMISTRY 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I          15 Hours 

 

Biopolymers and Enzymes                                                        

 Peptides: α-Amino acids, their general properties and synthesis, Synthesis of peptides 

by Merrified solid phase synthesis. Chemistry of oxytocin and dolastain-10  

Enzymes-Oxidoreductases, hydrolases, transferases, synthesis of ATP, Baker’s Yeast. 

Enzyme models-NADH models, Bio transformations, Remotefunctionalization 

 

UNIT-II          15 Hours 

 

Antimalarials & Antibiotics           

i. Antimalarials 

 Chemotherapy, synthesis and activity of antimalarial drugs- quinoline group-quinine, 

acridine group-quinacrine and guanidine group-paludrine. 

ii. Antibiotics 
 General characteristics, structure- activity relationships, synthesis and activity of 

antibiotics: Pencillin G, Cephalosphorin-C and streptomycin. 

  

UNIT-III          15 Hours 

 

Vitamins and Prostaglandins                                                      

 Definition, occurence, structural formulae, physiological functions and synthesis of 

Vitamins. 

Vitamins: Structure determination and synthesis of Retinol (A), Thiamine (B1), Riboflavin 

(B2), Pyridoxine (B6) and Biotins (H), Nicotininc acid. 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of 

PGE2 and PGF2 

 

UNIT-IV          15 Hours 

 

Nucleic Acids:            

Nucleic acids: Basic concepts of the structures of RNA and DNA and their hydrolysis 

products, nucleotides, nucleosides and heterocyclic bases, Genetic Code, Finger Print test. 

  

Application of recombinant DNA technology in production of pharmaceuticals, diagnosis of 

diseases, insect control, improved biological detergents, gene therapy-examples. 
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Reference Books and Material:  

 

1. Chemical Aspects of Biosynthesis, John Man, Oxford University Press, Oxford, 1996.  

 

2. Chemistry of Natural Products: A Unified Approach, N. R. Krishnaswamy, University    

     

Press (India) Ltd., Orient Longman Limited, Hyderabad, 1999.  

 

3. Introduction to Organic Chemistry, A Streitweiser, CH Heathcock and E.M./Kosover IV  

   

    Edition, McMillan, 1992. (For Merrifield synthesis of peptides and also for other aspects of  

    Unit IV)  

 

4. Bio-organic Chemistry, H.Dugas and C. Penney, springer, New York, 1981. 

 

5. Details of Primary literature:     Nomenclature: Structure: Dolastatin-10: JACS, 1987, 109,   

    6883 (structure), ibdi, 1989, 111, 5463, JCS, Parkin I, 1996, 859 (synthesis). 
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III SEMESTER 

          Laboratory Course-1    

                  100 M 
 Multistep Synthesis of Organic Compounds:  

 

The experiments should illustrate the use of organic reagents and may involve purification of 

the products by chromatographic techniques. 

  

1. Beckmann rearrangement: Benzanilide from Benzophenone  

Benzophenone → Blenzophenone oxime → Benzanilide  

 

2. Benzilic acid rearrangement: Benzilic acid from benzoin  

Benzoin → Benzil → Benzilic acid  

 

3. P-Bromo Aniline from Aniline :  

Aniline → Acetanilide → P-Bromo Acetanilide → P-Bromo Aniline 

  

4. Symmetrical Tribromo Benzene from aniline:  

Aniline → Tribromoaniline→Tribromobenzene  

 

5. 2,4,6-trimethylquinoline from p-toluidine  

p-toluidne→ 4-(p-tolylamino) pent-3-ene-2-one → 2,4,6-trimethylquinoline 

  

6. Flavone from o-hydroxy acetophenone  

o-hydroxy acetophenone → o-benzoyl acetophenone → o-hydroxy- dibenzoylmethane →    

Flavone  

 

7. 2-phenylindole from phenylhydrazine  

phenylhydrazine →acetophenone phenylhydrazone→ 2-phenylindole  

 

     Laboratory Course-2          100 M 
 

 

Spectral Identification of Organic Compounds (UV, IR, 1
H

- and 
13

C- NMR, MASS).  

 

A minimum of 40 representative examples should be studied 

  

Books Suggested  

1. Modern Organic Synthesis in the Laboratory A Collection of Standard Experimental    

    Procedures, Jie Jack Li, Chris Limberakis, Derek A. Pflum  

2. Practical organic chemistry by Mann & Saunders  

3. Text book of practical organic chemistry by Vogel  

4. Spectrometric Identification of organic compounds, R.M. Silverstein, F.X. Webster and  

    D.J. Kiemle, 7th Ed., (Wiley) 
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IV – SEMESTER 

              Laboratory Course-1                            100 M 

 

Chromatographic Separation and Isolation & identification of Natural Products 

 

1. Thin layer chromatography: Determination of purity of a given sample, monitoring the 

progress of chemical reactions, identification of unknown organic compounds by comparing 

the Rf values of known standards.  

2. Isolation and identification of Natural Products  

(a) Isolation of caffeine from tea leaves  

(b) Isolation of euginol from cloves  

(c) Isolation of casein and lactose from milk  

(d) Isolation of limonene from lemon peel  

(e) Isolation of piperines from black pepper  

(f) Isolation of lycopene from tomatoes  

(g) Isolation of β-carotene from carrots  

 

 

Laboratory Course-2 

    Estimations and Chromatography          100 M 

 

1. Estimation of (a) Glucose (b) Phenol (c) Aniline (d) Acetone (e) Aspirin (f) Ibuprofen  

   (g) Paracetamol  

2. Separation by column chromatography: Separation of a mixture of ortho and para     

    nitroanilines using silicagel as adsorbent and chloroform as the eluent. The column  

    chromatography should be monitored by TLC.  

 

Books Suggested:  

1. Ikan, R. Natural Products, A Laboratory Guide, 2nd ed.; Academic Press: New York,  

    1991.  

2. Adapted from Introduction to Organic Laboratory Techniques: A Microscale Approach.   

    Pavia, Lampman, Kriz and Engel. (1999) Saunders College Publishing.  

3. Pharmaceutical drug analysis by Ashutoshkar  

4. Quantitative analysis of drugs in pharmaceutical formulations by P D Sethi  

5. Practical pharmaceutical chemistry part-1 and part-2 by A H Beekett and J B Stenlake  

6. Practical organic chemistry by Mann & Saunders  

7. Text book of practical organic chemistry including qualitative organic analysis by  

    A.I. Vogel (Longman) 

 

 

 



                             ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER-I: ADVANCED CHEMICAL KINETICS AND PHYSICAL 

CHEMISTRY OF POLYMERS 

(Effective from the 2016-17 admitted Batch) 

UNIT–I 

 Theories of reaction rates – Potential energy surfaces – Reaction coordinate – theories 

of unimolecular gas phase reactions – Lindemann hypothesis – Hinshelwood treatment – 

Reactions in solutions – Kinetic Isotope effect – Linear free energy relationships – Hammett 

equation – Okamato–Brown Equation – Taft Equation; Chain Reactions H2–Cl2,H2–Br2 and 

H2–O2 reaction – Explosion limits. 

UNIT–II 

 Complex reactions – Consecutive – Parallel and Opposing reactions – Equilibrium and 

Steady state technique – Michalies – Menten Models. Flow and relaxation Technique for fast 

reactions – NMR methods determining exchange rates. 

UNIT–III 

 Characteristics of macro molecules(addition & condensation of polymerization), 

degree of polymerization. Shapes of macro – molecules, bulk, solution and emulsion 

polymerization – Co-Polymerization, block and graft copolymers ,Ziegler natta catalysis. The 

structure and properties of polymers – Crystallinity. Glass-transition temperature ,Rheology 

and solubility of polymers, processing of polymers –Additives. 

UNIT–IV 

 Interaction of polymers and liquids – Flory – Huggins treatment and its 

limitation,Fractionation ,Viscosities of polymer solutions, Synthesis and properties of 

polyesters ,polylamides polyurethanes ,polystyrene and bakelite .Determination of molecular 

Weights of polymers by osmometry ,light scattering .Ultra centrifuge and Viscometry . 

Suggested books : 

1. Chemical Kinetics by Laidler. 

2. Physical Organic Chemistry by Wiberg. 

3. Kinetics and Mechanism by Frost and Pearson. 

4. Molecular connectivity in Chemistry and Drug Research L.B.Kier and L.H.Hall 

Academic press,1976. 

5. Chemical Kinetics –The study of Reaction Rates in solution –Kenneth 

A.CANNORSV– VCH Publishers. 

6. An introducer to polymer Chemistry –W.R.Moore. 

7. Introduction to polymer Chemistry –R.B.Seymour. 

8. Fundamentals of Polymer Science and Engineering –Anil Kumar and S.K.Gupta. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER II:  QUANTUM CHEMISTRY –II AND CHEMICAL 

APPLICATIONS OF SYMMETRY AND GROUP THEORY  

(Effective from the 2016-17 admitted Batch) 

 

UNIT –I: 

 Wave mechanics of simple systems –Systems with discontinuity in the Potential field 

–Quantum Mechanical tunneling effect –potential barrier with finite thickness. 

 Wave mechanics of systems with variable potential energy – Harmonic Oscillator – 

Hermite polynomials –recursion formula –Energy levels of three dimensional harmonic 

oscillator – degeneracy of the energy levels. 

UNIT –II: 

 Hydrogen like atoms –Solutions of the wave equation –solution of R(r), ɸ (ɸ) and θ (θ) 

equations – Shapes of atomic orbitals –  Space quantization of electronic orbitals. 

 Angular momentum – Commutation realations – Commutation with Hamitonian-Spin-

Orbit interaction –  Vector model of the atom. 

UNIT–III: 

 Representation – reducible and irreducible representations – Orhogonality theorem and 

its consequences – Constructions of Character table for C2v and C3v point groups – Wave 

functions as bases for irreducible representations – Direct Product 

 Hybridization scheme for ABn type of molecules – AB3, AB4, AB5 and AB6 under point 

groups D3h D4h, Td, C4v and Oh 

 Ligand field theory: Splitting of d-orbitals under  D4h, Td, C4v and Oh environments. 

 Construction of molecular orbital correlation diagram (1) for Ϭ bonds in octahedral 

environment and (2) for H2O molecule. 

UNIT-IV: 

 Symmetry selection rules for I.R. and Raman activity – transition moment integral – 

appilication of direct product. 

 Determination of symmetries of total degrees of freedom: Calculation of Chatacter per 

un-shifted atom for different symmetry operations and evaluation of SF6. 

 Determination of symmetries of I.R. and Raman active vibrational modes for different 

molecules SO2, NO2, CCl4, POCl3, PCl5 and SF6. 

 Accidental degeneracy and Fermi Reasonance. 

 

 



Recommended Text Books: 

1. Chemical Appilications of Group Theory, F.A.Cotton Wiley Eastern Limited, New 

Delhi. 

2. Group Theory  and its Appilications to Chemistry, K.V.Ramana, Tata McGraw- 

Hill Publishing Company Limited New Delhi. 

3. Introductory Quantum Chemistry, A.K.Chandra, TATA MCGRAW-HILL 

Publishing Company Ltd., New Delhi. 

4. Quantum Chemistry, Iran Levine, Pearson Education. 

5. Theoretical Chemistry, S.Glastone. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER-III: STATISTICAL THERMODYNAMICS AND SOLUTION 

EQUILIBRIA OF PROTON LIGAND COMPELXES 

(Effective from the 2016-17 admitted Batch) 

 

UNIT-I: 

Statistical mechanics : Ensembles (Canonical and micro canonical ) –Basic definition 

distribution and microstates ,thermodynamic  probability . The classical distribution law . The 

Maxwell – Boltzmann distribution law ,method of lagrangian multiplies ,indistinguishable  

particles, quantum statistics – Bose –Einstein and Fermi Dirac Statistics, Conditions for the 

applicability of Maxwell – Boltzmann statistics, Bose – Einstein statistics and radiation, 

extreme gas degeneration, degenerate electron gas. 

UNIT-II : 

Statistical thermodynamics: Partition function. Thermodynamics functions from  

partition functions for multiple degree of freedom, theories of heat capcities of solids, stastical 

evaluation of entropy, comparison of statistical values with third law entropies (thermal 

entropies). 

UNIT-III : 

Gran analysis of acid base titrations –Determination of Carbonate content and 

correction factors for  PH  meter dial readings ; Secondary formation function nbarh; 

Calculation of stability constants of proton ligand complexes –successive approximation 

method –half  nbarh method; Simulation of pH metric titration data for proton –ligand systems. 

UNIT –IV : 

Prediction of proton –ligand formation constants using Molecular mechanics/ Quantum 

Chemical methods; Effect of solvent on stability – Abraham multi layer model –LD model; 

Components of expert systems – knowledge base, inference engine and user interface. 

Suggested Books: 

1. M.T.Beck,Complex Equilibria,1991 

2. Alcock,solution Equilibria,1992 

3. Richard E. Dickerson,Molecular Thermodynamics 

4. S.Glasstone, Theoretical Chemistry 

5. S.Glasstone,Thermodynamics  for  Chemists 

6. C.Andrews ,Equilibrium Statistical Mechanics 

7. Davies,  Thermodynamics 

8. Yeremin, Thermodynamics 

9. J.  Rajaram, and T.C. Kuriacose, Thermodynamics for student of chemistry. 



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER –IV :  INSTRUMENTATION 

(Effective from the 2016-17 admitted Batch) 

UNIT –I : 

Spectrophotometry – deviations from Beer -  lamberts law Instrumentation –Errors in 

Spectrophotometry – photometric   titrations composition and stability  constants  of 

mononuclear  complexes by linear extrapolation methods.Fundamental  principles  of  

Fluorescence  spectroscopy and  basic  instrumentation   of  spectrofluorimeter. 

UNIT –II : 

Chromatrographic  methods  - Ion exchange   chromatography  separation  of  transition  

metal  ion – solvent  extraction  - partition  coefficient – distribution  ratio  - classification  of  

solvent  extraction  systems  and  evaluation  of  formation  constants  and  applications  Gas 

liquid Chromatography  principal   -  Instrumentation  -  retention  time  - retention  volume –

Elementrary principles  of HPLC  and  hyphenated  instruments. 

UNIT –III : 

Techniques and instrumentation of IR , Microwave  and  Raman. Theory  and  

instrumentation  Atomic  absorption  spectroscopy -  Atomic  emission   spectroscopy  with   

ICP  source  -  Elementary  principles  of  laser  mass  spectrometry. 

UNIT – IV : 

Polarography  - Introduction  -  types  of  currents  - qualitative  and quantitive  aspects  

of  polarography – analytical  applications  to  organic  and  inorganic  compounds  -  Evaluation 

of  stability  constants  by  deford and  hume  method – amperometric  titrations. Principles  of  

thermo  gravimetry  -  Apparatus  and  working,  Differential   methods  of  analysis  - principle  

factors  affecting  DTA  curve. Application of  DTA . 

Suggested  Books: 

1. Quantitative Analysis – R.A.Day  and  A.L.Underwood 

2. Quantitative  Inorganic  Analysis – A . I . Vogel 

3. Spectroscopy S.Walker and   Straw  Volumes   I, II  and  III 

4. Instrumental  Methods  of  Chemical  Analysis  -  Kudesla  Snwheny ( Pragati  Prallesan 

Meerut) 1988. 

5. Instrumental Techniques for Analytical Chemistry-Frank settle (Pearson Eddition 

)2004. 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper - I: Separation Methods – I 
(Effective from 2016-17Admitted batch) 

 

Unit – I Chromatography - 1 
 

Chromatography: classification of different chromatographic methods, methods of 

development-Elution development, Gradient elution development, displacement 

development, and frontal analysis. 

Principles of chromatography, different migration, adsorption phenomena, partition, 

adsorption coefficient, retardation factor, retention time and volume, column 

capacity, temperature effects, partition isotherm. 

Dynamics of chromatography-efficiency of chromatographic column, zone 

spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation, 

resolution, choice of column, length and flow velocity, qualitative and quantitative 

analysis. 

 

Unit - II Chromatography – 2 

 

     Column chromatography (adsorption chromatography): principles, general 

aspects, adsorption isotherms, chromatographic media, nature of forces between 

adsorbent and   solutes, eluents (mobile phase), column chromatography without 

detectors and liquid chromatography with detectors and applications. 

 

         Gel Exclusion chromatography or Gel filtration chromatography: principles,         

properties of  xerogels, apparatus and detectors, resolution of gel type, applications 

to organic compounds. 

 

 Capillary Electrophoresis : Principle, Details of the Instrument, Applications to  

Inorganic and  Organic compounds. 

 

Unit – III  Chromatography – 3 
 

      Gas chromatography: Theory, Instrument description of equipment and different 

parts, columns (packed and capillary columns), detector specifications-thermal 

conductivity detector, flame ionization detector, electron capture detector, nitrogen-

phosphorus detector, photo ionization detector, programmed temperature gas 

chromatography; applications in the analysis of gases, petroleum products etc., 

other detectors used their Principles and Applications.  

 

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves, 

application in the separation of gases including hydrocarbons, ion exclusion-

principles and applications,    



      Counter current chromatography-principles and application, Affinity 

chromatography-  principles and applications 

 

  GC-MS – Introduction 

 

Instrumentation – GC – MS interface – Mass spectrometer (MS) Instrument 

operation, processing GC – MS data – ion chromatogram Library searching – 

Quantitative measurement – sample preparation Selected ion monitoring – 

Application of GC-MS for Trace constituents. Drugs analysis, Environmental 

analysis and others. 

 

Unit – IV Chromatography – 4 

 

  Liquid-liquid partition chromatography: principle, supports, partitioning liquids, 

eluents,  reverse phase chromatography, apparatus, applications 

 

 High performance liquid chromatography: Theory, Instrument  description of the 

different parts of the equipment, columns, detectors-UV detector, refractometric 

detector, Fluorescence detector, Diode Array detector, applications in the separation 

of organic compounds, names of other detectors used their Principles and 

Applications.   

 

   LC-MS – Introduction – Instrumentation – liquid chromatograph – Mass 

spectrometer Interface – Instrumental details – Processing LC-MS data – ion 

chromatograms –   Library searching – Quantitative  measurements. 

         Sample preparation – selected ion monitoring. Application of LC-MS for Drug   

analysis,  Environmental samples and others. 
 

Text books: 

 

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,    

New York 

2. M.N. Sastri ,Separation methods,  Himalaya Publishing Company, Mumbai 

 

Reference books: 

1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New   

York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. H.M Mc Nair and J. M. Miller, Basic Gas Chromatography, John Wiley, New 

York 

6. W. Jeumings, Analytical Gas chromatography, Academic Press, New York 

7. H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 

Paper- II: Quality control and Traditional methods of Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I:  Quality control in Analytical Chemistry 

 

(a) Characteristics of an analysis: quality of an analytical procedure, limit of detection, 

sensitivity, safety, cost measurability, selectivity and specificity, quality control-

principles of Ruggedness test, control charts, Youden plot, and ranking test. 

 

(b) Evaluation and reliability of analytical data: limitation of analytical methods, accuracy, 

precision, errors in chemical analysis, classification of errors, minimization of errors, 

significant figures, computations and propagation of errors. 

 

(c) Statistical analysis: Mean deviation, Standard deviation, coefficient of variance, normal 

distribution, F test, T test, rejection of results, presentation of data. 

 

(d) Quality assurance and management systems: elements of quality assurance, quality 

assurance in design, development, production and services, quality and quantity 

management system, ISO 9000 and ISO 14000 series-meaning of quality, quality 

process model, customer requirement of quality calibration and testing, statistical process 

control, process control tools, control chart, statistical quality control, acceptance 

sampling. 

Good laboratory practices (GLP) – need for GLP, GLP implementation and organization, 

GLP status in India. 

(e)   Brief out line of ICH guide lines on drug substances and products. 

 

Unit – II   Decomposition techniques in analysis 

 

(a) Inorganic Compounds 

Principle  of decomposition and Dissolution. Difference between dissolution / decom-

position of Organic and Inorganic substances. 

Importance of Decomposition Techniques in Analysis. 

   Principle of  Dissolution of an inorganic substance.   

   Decomposition of samples with acids – H2O, HCl, HF, HNO3, H2SO4 and HClO4 

   Decomposition of samples by fusion, Principle and with two examples each  

       Alkali Fusion--- Na2CO3, NaOH, 

       Acidic Fusion--- Sodium Hydro Sulphate, Sodium Pyro Sulphate  

       Oxidation Fusion---Na2O2, Sodium Chlorate 

       Reductive Fusion Na2CO3 + Na4BO4 

           What is Sintering process, How is it different from Fusion. 

   Fusion with alkali carbonates, alkali hydroxides, Sodium Peroxide 

   Decomposition of samples by sintering with sodium peroxide, sodium carbonate. 

   Principles of decomposition at high temperatures, high pressures . 

   Principles of Microwave and ultrasonic decomposition techniques. 
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(b) Organic Compounds  

      Principles of solubility of organic compounds, non polar, polar solvents. 

      Recrystallisation methods and application of solubility and Recrystallisation. 

 

Unit – III Oxidant systems – Principles and applications in analysis 

 

Analytical chemistry of some selected oxidant systems – formal, standard and normal  

potentials in various media, species responsible for the oxidation properties, stability of 

the solutions, standardization, requirement for the selections of the oxidants, selection of 

suitable indicators for Oxidant systems. 

a) Inorganic Systems Mn (III), Mn (VII), Ce (IV), Cr (VI), V (V), periodate, iodate,  

b) Organic Systems chloramine-T. 

 

Unit – IV Organic Functional group analysis 

 

Classification of functional groups with suitable examples. 

Determination of: 

1) Functional groups imparting acidic nature – thiol, enediol, phenolic hydroxyl. 

2) Functional groups imparting basic nature – Aliphatic and Aromatic primary, 

secondary and tertiary amines – hydrazine derivatives. 

3) Functional groups which impart neither acidic nor basic nature – Aldehydes, Ketones, 

Nitro, Methoxy, Olifinic. 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4. Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R. Belcher, Interscience Public, 

New York 

6. Vogel’s Text Book of Inorganic Quantitative  Analysis – J. Bassett et al, ELBS 

7.   Organic functional groups – S. Siggia 

 

Reference Books: 

 

1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. K.V.S.G Murali Krishna, An Introduction ISO 9000, ISO 1400 Series, Environmental 

Management 

3. Quality Assurance and Good Laboratory Practices, Prof. Y. Anjaneyulu, In Now 

Publication, New York 

4. Quality Assurance in Analytical Chemistry – G.Kateman and F.W Pijpers, John 

Wiley and Sons, New York 

5. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

6. Decomposition Techniques in Inorganic Analysis – J.Dolezal, P.Povondra, Z.Sulcek 

 



 

Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – III: Applied Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I Analysis of Ores 

 

(a) General techniques of analysis applied to complex materials - Scope of metallurgical 

analysis -  

General methods of dissolution of complex materials - Various chemical methods for 

the effective separation of the constituents in the complex materials. 

 

(b) Analysis of ores: Iron ore- Analysis of the Constituents – Moisture , loss of ignition, 

Total Iron,  ferrous Iron ,Ferric Iron, alumina , silica, Titania, Lime, Magnesia, 

Sulphur, phosphrous, manganese, alkalies, combined water, Carbon in blast furnace, 

flue dust and sinter. 

 

(c)   Manganese Ore - Analysis of the Constituents – Total Manganese, MnO2, SiO2, 

BaO, Fe2 O3, Al2O3, CaO, P and S 

 

(d) Chromite Ore - Analysis of the Constituents – Chromium, SiO2, FeO, Al2O3 CaO,& 

MgO. 

 

(e) Phosphate rock Ore - Analysis of the Constituents -   CaO,P2O5, F, SiO2,CO2,S, 

Na2O, Al2O3, Fe2 O3, Mgo,K2O,Cl,MnO. Organic carbon, Moisture, Loss of ignition. 

 

(f) Aluminium Ore (Bauxite) - Analysis of the Constituents – Silica, Alumina, 

Fe2O3,Titania, MnO, P2O5, CaO, MgO, vanadium, zirconium, and alkalies.  

   

Unit – II Analysis of  Finished Products – I 
 

(a) Analysis of steel for C, Si ,S, P, Mn, Ni, Cr; Mg and analysis of blast furnace slag . 

(b) Analysis of refractory materials: fire clay, flour spar, and magnesite 

(c) Analysis of fluxes - limestone and dolomite. 
 

Unit – III Analysis of Finished Products – II 
 

(a) Chemical Analysis of cement-silica, NH4OH group, ferric oxide,  alumina, lime, 

magnesia,  Sulphide Sulphur , K2O,Na2O, free CaO in Cement and Clinker,SO3 and 

loss on ignition. 

(b) Analysis of oils  -  saponification number, iodine number, and acid number.. 

(c) Analysis of soaps - moisture, volatile matter, total alkali, total fatty matter, free  

caustic alkali   or free fatty acids, sodium silicate , chloride. 

(d) Analysis of paints-vehicle and pigment, BaSO4,total lead and lead chromate 



 

Unit – IV Assessment of water Quality 
 

  Sources of water, classification of water for different uses, types of water pollutants 

and their effects,  

  Analytical methods for the determination of the following ions in water: 

   

  Anions: CO3
2-, HCO3

-, F-, Cl-, SO4
2-, PO4

3-, NO3
-, NO2

-, CN-, S2- 

  Cations: Fe2+, Fe3+, Ca2+, Mg2+, Cr3+, As5+, Pb2+, Hg2+, Cu2+, Zn2+, Cd2+, Co2+ 

Determination of Dissolved oxygen (D.O), Biochemical Oxygen Demand (BOD) and    

Chemical Oxygen Demand (COD), standards for drinking water. 

 
Text books 

 

1. Handbook of Analytical Control of Iron and Steel Production, Harrison John, Weily 

1979 

2. Standard methods of Chemical Analysis, Welcher 

3. Technical Methods of Analysis, Griffin, Mc Graw Hill 

4. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc Graw 

Hill Book Co. 

5. Water Pollution, Lalude, Mc Graw Hill 

6. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

7. Environmental Analysis, S.M. Khopkar (IIT Bombay) 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – IV: INSTRUMENTAL METHODS OF ANALYSIS - I 

(Effective from 2016-17 Admitted batch) 

 
Unit – I : Spectroscopic Methods - 1 

 

(a) UV-Visible Spectroscopy: laws of absorption, deviation from Beer’s law, single and 

double beam spectrophotometers-instrumentation, sources of radiation, detectors, 

qualitative analysis by absorption measurements, general precautions in 

colorimetric determinations, determination of certain metal ions by using ligands 

– Fe2+, Fe3+, Al3+, NH4
+, Cr3+, Cr6+, Co3+, Cu2+, Ni2+ and anions – NO2

-, PO4
3- 

using suitable reagents, simultaneous determinations of dichromate and 

permanganate in a mixture, spectrophotomeric titrations, principle of diode array 

spectrophotometers. 

(b) Spectrofluorimetry: Theory of fluorescence, phosphorescence, factors affecting the 

above, quenching, relation between intensity of fluorescence and concentration, 

instrumentation, application with reference to Al3+, chromium salts, fluorescence, 

thiamin (B1) and riboflavin (B2) in drug samples. 

 

Unit – II : Spectroscopic Methods - 2 

 
(a)      Infrared spectroscopy: units of frequency, wavelength and wave number 

molecular vibrations, factors influencing vibrational frequencies, instrumentation, 

sampling techniques, detectors, characteristic frequencies of organic molecules, 

qualitative and quantitative analysis with reference to  (petroleum refinery and 

polymer industry), selected molecules like CO, CO2, non-destructive IR method 

for the analysis of CO and other organic compounds, principles of Fourier 

transform IR. 

 

(b) Raman Spectroscopy: Raman effect and spectra, differences between Raman 

spectra and IR spectra, instrumentation, Raman spectra of CO, CO2, N2O, H2O. 

 

 

Unit – III : Spectroscopic Methods -3 

 

(a) NMR Spectroscopy: resonance condition, origin of NMR spectra, instrumentation, 

chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, 

mechanism for spin-spin coupling, interpretation of NMR spectra of typical organic 

compounds, factors influencing NMR spectra, fast chemical reactions, magnitude of 

I, nuclei with quadrupole moments, FT NMR, study of isotopes other than proton-13C, 
15N, 19F, 31P, 11B, double resonance, spin tickling, shift reagents, applications. 
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(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, 

Krammers degeneracy, fine splitting, instrumentation, introduction to double 

resonance technique, difference between ESR and NMR spectra, quantitative 

analysis, application to study of free radicals and other analytical applications. 

 

Unit – IV : Spectroscopic Methods -4 

 

(a)  Mass Spectroscopy: Principle, basic instrumentation, energetics of ion formation, 

types of peaks observed, resolution, qualitative analysis, molecular weight 

determination, quantitative analysis, advantages 

 

(b) X-ray Spectroscopy (XRF): chemical analysis by X-ray spectrometers, energy 

dispersive and wavelength dispersive techniques, evaluation methods, 

instrumentation, matrix effects, applications. 

 

Text Books: 

 

1. Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

2. Principles of instrumental analysis – Skoog and West 

3. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C 

Denney, G.H Jefferey and J.Madhan 

4. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, 

Meerut 

5. Instrumental methods of Analysis – Chatwal and Anand 

6. Instrumental methods of Analysis – Ewing 

7. Handbook of ICP 

8. The ICP – Bogdain B. 

 

Reference Books: 

 

1. Applications of ICP-MS, A.R Date and A.L Glay, London (Eds), Blackie, 

London 

2. A. Moutaser and D.W Gologhtly (Eds), ICP in Analytical Atomic 

Spectrometry, VeH Publishers, New York 

3. G.I Moore, Introduction to ICP emission Spectrometry in Analytical 

Spectroscopy, Elsevier, Amsterdam 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper-1: Separation Methods – II 
(Effective from 2016-17 Admitted batch) 

 

Unit – I Chromatography - 5 
 

(a) Paper chromatography: principle, papers as a chromatographic medium, modified 

papers, solvent systems, mechanism of paper chromatography, experimental 

technique, different development methods-ascending, descending, horizontal, circular 

spreading, multiple development, two dimensional development, reverse phase paper 

chromatographic technique-visualization and evaluation of chromatograms, 

applications. 

 

(b) Thin layer chromatography: principle, chromatographic media-coating materials, 

applications, activation of adsorbent, sample development, solvent systems, 

development of chromatoplate, types of development, visualization methods, 

documentation, applications in the separation, HPTLC-principle, technique, 

applications. 

 

Unit – II Chromatography - 6 
 

(a) Ion Exchange: principles of ion-exchange systems, synthetic ion-exchange resins, 

properties of anion and cation exchange resins, ion-exchange mechanism, ion-

exchange equilibria, selectivity, ion-exchange capacity, applications of ion-

exchangers in different fields. 

 

(b) Ion exchange chromatography: Principle, Equipment, Application Specifically 

Separations of Lanthanides, Actinides, amino acids. 

 

(c) Ion chromatography: principles of separation, instrumentation, detectors, separation 

of cations and anions, applications in the analysis of water and air pollutants.   

 

Unit – III Sampling of Solids, Liquids and Gases 

 
Sampling: Basis of sampling, purpose of sampling, homogeneous and heterogeneous 

samples, statistical criteria for good sampling, sample size, sampling unit, gross 

sample, laboratory sample. 

Sampling of Solids: Cone and Quartering method, Long pile and alternative shovel 

method, precautions in preservation of solid samples, sampling of metals and other 

solids rods, wires, sheets, plates, especially Gold, Silver, Iron and other metals. 

Sampling of different types of liquids: different sampling techniques, sampling of 

drinking water, industrial effluents, precautions in sampling and preservation of 

collected liquid samples. 



Sampling of gases: sampling and Preconcentration by adsorption or absorption 

method, instantaneous monitoring, sampling in samplers and subsequent monitoring, 

different types of gas samplers, precautions in preservation of samples, systematic 

sampling and random sampling. 

 

Unit – IV Importance of Analytical chemistry & Solvent Extraction 

 
(a) Importance of Analytical Chemistry to Industrial Research: Importance of 

Qualitative and Quantitative analysis in research and development, industries and 

other branches of science. 

Development and validation of an analytical method, units, concentrations, 

calculations, standards, chemical reactions, expressions of concentrations, importance 

of separation methods with examples. 

 

(b) Solvent Extraction: principles and processes of solvent extraction, Distribution Law 

and Partition coefficient, nature of partition forces, different types of solvent 

extraction systems – Batch extraction, Continuous extraction, Counter current 

extraction, solvent extraction systems, applications in metallurgy, general 

applications in analysis and pre-concentration, special  extraction systems like crown 

ethers, super fluid and surfactant extractions-examples. 

 

Text books: 

1.   R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

2. Separation methods, M.N Sastri, Himalaya Publishing Company, Mumbai 

 

Reference books: 

1.   E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2.   E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. E.Stahl, Thin layer chromatography, Academic Press, New York 

6. James, G.Tartor (Ion chromatography) 
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Unit – I Precipitation methods - 1 

 

(a) Crystal  habit  and  super  saturation,  nucleation  and  crystal  growth,  homogeneous  

and  heterogeneous  nucleation, solubility and particle size, colloids, completeness of 

precipitation , effect of excess precipitant, pH, complex formation, temperature, 

purity of precipitates, aging. 

 

(b) Co-precipitation and post precipitation : theory of adsorption of salts having an ion 

in common with the main precipitate, co-precipitation in colloidal precipitates, 

adsorption of solvents, mixed crystal formation by occlusion and entrapment, re-

precipitation with examples, Post-precipitation – theory of post-precipitation, 

examples of post-precipitation, conditions for obtaining pure and quantitative 

precipitates. 

(c) Precipitation Titrations: Principle, Indicators for precipitation titrations, 

determination of halides.  

 
Unit – II Precipitation methods - 2 

 

 (a) Precipitation from Homogeneous Solution (PFHS): theory of PFHS, methods of 

PFHS – increase in pH, decrease in pH, cation release, anion release, reagent 

synthesis, change in oxidation state, photochemical reactions, precipitation from 

mixed solvents. Applications of  PFHS methods. 

 

(b) Gravimetric determinations: nature of species, preparation of solutions, limitations,  

     interferences, inorganic precipitants-chloride and sulphate, organic precipitants 

dimethyl glyoxime (DMG), oxine, benzidine, salicylaldoxime, benzoin oxime, 

sodium tetraphenyl boron,  tetraphenyl arsonium chloride. 

 

(a) Electro-gravimetric analysis: principle, important terms in electrogravimetry, 

decomposition voltage or decomposition potential, over voltage and their importance, 

instrumentation, electrolysis at constant current, determination of Cu2+ by constant 

current electrolysis, electrolysis at controlled potentials, determination of Cu, Pb, Sn 

in brass and bronze by controlled potential electrolysis. 

 

Unit – III Reductant system – Principles and applications in analysis 

 

 Analytical chemistry of some selected reductant systems – formal, standard and 

normal potentials in various media, stability of the solutions, species responsible for 



the reduction properties,  standardization, requirement for the selection of the 

reductants, selection of suitable indicators for various reductant systems,   

(a) Inorganic Systems – Cr (II), V (II), Ti (III), Sn (II), Fe (II) in H3PO4 and 

hydrazine,  

(b) Organic Systems – hydroquinone and Ascorbic acid. 

 

Unit – IV Analysis of some selected Drugs: 

 

Basic considerations of drugs – Classification  

Determination of the following Drugs: 

1) Actyl salicylic acid ( Antipyretic – Analgesic ) 

2) Testosterone, progesterone and cortisone (Steroids and corticoids) 

3) Sulphadiazine ( sulphadrugs) 

4) Phenobarbitone (Barbituric acid derivatives) 

5) Chloramphenicol, Benzyl penicillin and Tetracycline (Antibiotics) 

6) Thiamine (B1), Riboflavin (B2) and ascorbic acid (c) [Vitamins] 

7) Isoniazid ( Antimicrobacterial agents) 

8) Methlydopa (Antihypertensive agents) 

9) Metronidazole (Antiamoebic agents). 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders 

Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4.  Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R.Belvher, Interscience Public, 

New York 

6.   Vogel’s Text Book of norganic Quantitative  Analysis – J.Bassett et al, ELBS 

7.  Pharmaceutical analysis – T. Higuchi, Brochmann hausfen 

 

Reference Books: 

 

      1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 
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Unit – I Analysis of raw materials  

 

(a) Analysis of non-ferrous alloys: 

(i) Brass – Analysis of the constituents – Cu, Zn, Sn, Pb and Fe. 

(ii) Bronze - Analysis of the constituents – Cu, Sn, Zn, Pb and Fe. 

(iii) Solder - Analysis of the constituents – Sn, Pb and Sb. 

(b) Analysis of Ferro alloys : 

(i) Ferro silicon -   Analysis of the constituents – Si, C, P,S 

(ii) Ferro vanadium -   Analysis of the constituents – V, C, P, S. Si, Al. 

(iii) Ferro manganese - Analysis of the constituents – Mn, S, C, P, Si 

(iv) Silico manganese -Analysis of the constituents – Mn, S, C, P, Si 

(v) Ferro chromium - Analysis of the constituents – Cr, C, Si. 

 

Unit – II Analysis of Soil, Fertilizer and Fuel 

 

(a) Analysis of soils: sampling, determination of moisture, total N, P, Si, lime, humus 

nitrogen, alkali salts, soil absorption ratio.  

 

(b) Analysis of fertilizers: ammonical fertilizers, Phosphate fertilizers, Nitrate 

fertilizers. 

 

(c) Analysis of fuels: solid fuels-coal, proximate analysis, ultimate analysis, heating 

value, grading of coal based on Ultimate Heat Value(UHV). 

 

Unit – III Assessment of Air Quality 

 

Composition of pure air, classification of air pollutants, toxic elements present in 

dust and their sources – collection of air samples. 

  Sources, effects, control of pollution and chemical analysis for the 

following. 

 (a)  Primary pollutants: 

(i) Carbon compounds - Carbon monoxide(CO) and Carbon dioxide(CO2 ). 

         (ii) Sulphur compounds- sulphur dioxide (SO2),  Sulphur trioxide (SO3) and    

Hydrogen   Sulphide (H2S). 

(iii) Nitrogen compounds - nitric oxide (NO),and nitrogen dioxide (NO2),  

(iv) Hydrocarbons - Aliphatic hydrocarbons and polycyclic aromatic hydrocarbons 

(PAH). 

(v) Particulate matter -  Repairable and Suspended particulate matter, Inorganic and 

Organic particulates. 



 (b) Secondary pollutants -  ozone (O3), peroxy acetyl nitrate (PAN), peroxy benzyl 

nitrate (PBN) 

    (c ) Standards for ambient air quality. 
 

Unit- IV Kinetic Methods of Analysis & Non aqueous Titrimetry 

 
   (a)  Kinetic methods of analysis: introduction, slow reactions, catalyzed reactions, 

methods  of  determination of catalyst concentration, extrapolation method for the 

determination of catalyst, variable time method, fixed time method, examples for 

the determination of toxic metals and anions using some typical kinetic reactions. 

 

  (b ) Non aqueous titrimetry : Classification of solvents and titrations for non aqueous 

titrmetry-    Types of reactions - Indicators . 

(i)   Determination of acids 

(ii)  Determination of bases 

(iii) Karl-Fisher reagent for the determination of moisture content in drugs and 

other  samples.  

 
Text books 

      1.   Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co 

      2.   Standard methods of Chemical Analysis, Welcher 

2. Technical Methods of Analysis, Griffin, Mc Graw Hill 

3. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc 

Graw Hill Book Co. 

4. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

5. Environmental Analysis, S.M Khopkar (IIT Bombay) 

6. Environmental Air Analysis, Trivedi and Kudesia, Akashdeep Pub. 
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Unit – I: Spectro-analytical Methods of Analysis 

 

(a)Flame photometry: theory, instrumentation, combustion flames, detectors, and   

analysis of Na, K, Ca, Mg 

(b)Atomic Absorption Spectrometer: theory, instrumentation, flame and non-flame 

techniques, resonance line sources, hollow cathode lamp, instrumentation, chemical and 

spectral interferences, applications with special reference to analysis of trace metals in 

oils, alloys and toxic metals in drinking water and effluents 

 

(c)Inductively coupled plasma spectrometer(ICP-AES, ICP-MS): principles, 

instrumentation, plasma, AES detectors, quadrupole mass spectrometers, difference 

between the two detectors, analysis methods for liquids and solids, applications in the 

analysis of trace and toxic metals in water, geological and industrial samples. 

(d) Arc and Spark spectrographic Direct analysis of solid for metals. 

 

Unit – II  Thermal methods of Analysis 

 

 (a)  Thermo gravimetry-theory, instrumentation, applications with special reference to  

        CuSO4.5H2O, CaC2O4.2H2O, CaCO3, (COOH)2.2H2O 

 (b) Differential thermal analysis-principle, instrumentation, difference between TG and    

DTA -  applications with special reference to the clays and minerals, coals (fuels) 

 (c)Differential scanning calorimetry-principle, instrumentation, applications to 

inorganic materials like chlorates and per chlorates, ammonium nitrate,  organic 

compounds and Drugs. 

 

Unit- III : Electro analytical Methods of Analysis - 1 

 

(a) Voltametry and polarographic analysis : principle of polarography, residual  

current, migration current, diffusion current, half-wave potential, Ilkovic equation, 

instrumentation, Dropping mercury electrode (DME), advantages and disadvantages 

of DME, qualitative and quantitative analysis of inorganic ions-Cu, Bi, Pb, Cd, Zn, 

AC polarography, pulse polarography 

 

(b) Anode stripping voltametry: principle, instrumentation, Hanging mercury drop 

electrode, application in the analysis of Pb and Cd in environmental samples, 

principle of cathode stripping voltametry. 
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(c ) Coulometric analysis: principles of coulometric analysis with constant current, 

coulometric  analysis with controlled potential, applications of coulometric methods 

for the analysis of cations-As (III), Fe (II) and I- and S2- by using I2 liberations and 

Ce4+ liberation in solutions 

 

 Unit – IV Electro Analytical and Radio chemical methods of analysis - 2 

 

(a) Ion Selective Electrodes: reference electrodes - hydrogen electrode, calomel 

electrode, silver chloride electrode; indicator electrodes – hydrogen and glass 

electrodes, theory of membrane potentials and liquid junction potentials, types of 

ion selective electrodes, basic properties, potentials and construction, calibration of 

ion selective electrodes, ion selective electrodes with fixed membrane sites, silver, 

lead, cadmium, sulfide, fluoride, cyanide and glass electrodes, applications in the 

analysis of air and water pollutants, principles of liquid membrane, gas sensing and 

enzyme based electrode 

 

(b) Radio chemical methods of analysis: detection and measurement of radioactivity, 

introduction to radioactive tracers, applications of tracer technique, isotope dilution 

analysis -  applications, activation analysis – application, advantages and 

disadvantages, radio carbon dating technique 

 

Text Books: 

 

1.         Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

 2.         Principles of instrumental analysis – Skoog and West 

1. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C Denney, 

G.H Jefferey and J.Madhan 

2. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, Meerut 

3. Instrumental methods of Analysis – Chatwal and Anand 

4. Instrumental methods of Analysis – Ewing 

 

Reference Books: 

 

W.Wendtlandt, Thermal Analysis, John Wiley Sons, New York 
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Classical Methods of Analysis-1 

 

1. Water analysis 

(i) Determination of total hardness (Ca2+ and Mg2+) of water samples 

(ii) Determination of chloride (Cl-) present in water samples  

(iii) Determination of dissolved oxygen (DO) of drinking water and sewage water 

 

2. Complexometric titrations 

(i) Determination of the concentration of calcium in milk powder by 

complexometric titration (EDTA) 

(ii) Determination of Calcium and Magnesium in limestone or dolomite samples 

using EDTA. 

 

3. Fertilizer analysis 

(i) Determination of  ammonia from ammonia containing fertilizer 

(ii) Determination of  phosphate from fertilizer 

 

4. Analysis of iron ore 

(i) Complete analysis of iron ore 

(ii) Determination of percentages of Fe (II) and Fe (III) present in iron ore  sample  

 

5. Analysis of Coal 

(i) Determination of moisture content of coal sample 

(ii) Determination of volatile matter of coal sample 

(iii)Determination of fixed carbon of coal sample 

(iv)  Determination of ash content of coal sample 

 

 

 

 

 

 



 

 Instrumental Methods of Analysis-1 

1. pH metry 

(i) Determination of alkalinity of a coloured effluent using pH metric titration. 

(ii) Determination of purity of commercial HCl using pH metric titration. 

(iii)Determination of purity of commercial H2SO4 using pH metric titration. 

 

2. Potentiometry 

(i) Determination of Cr(VI) with Fe(II) using potentiometric end point 

(ii) Determination of Fe (II) using ceric sulphate by potentiometric end point 

(iii)Determination of a mixture of Ce(IV) and V(V) with Fe(II) by potentiometric 

end point 

(iv) Determination of KSCN with AgNO3 by potentiometric end point. 

 

3. Spectrophotometry 

(i) Determination of Fe (III) using potassium thiocyanate  

(ii) Determination of Iron(II) using orthophenanthroline 

(iii)Determination of phosphate in fertilizer and cola drinks by Molybdenum blue 

method  

(iv) Determination of Manganese (II) -periodate method  

 

4. Flame photometry  

(i) Determination of sodium present in bread samples 

(ii) Determination of sodium and potassium in a given sample of fertilizer  

 

5. Thin layer chromatography: Determination of Rf values and identification of organic 

compounds in a given mixture by TLC 

(i) Separation of mixture of benzil and 2-nitrophenol 

(ii) Mixture of benzophenone and naphthalene 

(iii) Mixture of 2-nitrophenol and 4-nitrophenol 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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Classical Methods of Analysis-2 

1. Water analysis 

(i) Determination of alkalinity (CO3
2-, HCO3

-) of water samples. 

(ii) Determination of chemical oxygen demand (COD) of drinking water and 

sewage water 

(iii) Determination of biological oxygen demand (BOD)of drinking water and 

sewage water 

 

2. Redox titrations 

(i) Determination of oxalate in kidney stones by permanganometric titration. 

(ii) Determination of Fe(II) present in an Iron tablet using KMnO4 

 

 

3. Fertilizer analysis 

(i) Determination of  nitrate from fertilizer 

(ii) Determination of sulfur (as sulfate) from sulfur containing fertilizer. 

 

4. Analysis of oils and soaps  

(i) Determination of saponification value, acid value and iodine value of oil 

sample 

(ii) Determination of moisture content and total alkali of soaps 

 

5. Separation and determination of ions by ion-exchanger resins 

(i) Determination of Na+  by cation exchanger resin 

(ii) Determination of Na+ and K+ in a mixture by cation exchanger resin 

(iii)Determination of Cl- and Br- in a mixture by anion exchanger resin 

 

 

 

 

 

 

 

 

 



Instrumental Methods of Analysis-2 

1. pH metry 

(i) Determination of purity of commercial H3PO4 by pH metric titration 

(ii) Determination of CH3COOH by pH metric titration. 

(iii)Determination of stability constant of copper glycinate 

 

2. Potentiometry 

(i) Determination of Fe(II) using Mn(VII) of by potentiometric titration 

(ii) Determination of Fe (II) using V(V) of by potentiometric titration 

(iii)Determination of a mixture of Mn(VII) and V(V) with Fe(II) using 

potentiometric end point 

(iv) Determination of a mixture of bromide and chloride with AgNO3 using 

potentiometric end point 

 

3. Spectrophotometry 

(i) Determination of nitrite in drinking water samples by diazotization method 

(ii) Determination of nitrate -phenoldisulphonic acid method 

(iii)Simultaneous Determination of Cr(VI) and Mn(VII) in a mixture without 

separation 

(iv) Determination of Cu(II) using EDTA – Photometric titration method. 

 

4. Flame photometry  

(i) Determination of Lithium by flame photometry 

(ii) Determination  of calcium from milk samples using flame photometry 

 

5. Thin layer chromatography  

(i) Separatation and identification of the given mixture of colourless compounds 

(Diphenylamine, Benzophenone and Naphthalene) 

(ii) Separatation and identification of the given mixture of coloured compounds 

(azobenzene, hydroxyazobenzene, p-aminoazobenzene). 

 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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UNIT-1  

Basic Quantum Chemistry-I- Wave equation-interpretation of wave function-properties of wave function-normalization 

and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting 

up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion 

theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the 

uncertainty principle. 

 

UNIT-II  

Basic Quantum Chemistry-II- Wave mechanics of simple systems with constant potential energy, particle in one-

dimensional box- factors influencing color transition- dipole integral, Symmetry arguments in deriving the selection rules, 

the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box- 

Orthogonality, measurability of energy, position and momentum, average values and probabilities.  Rigid rotor, Wave 

mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.  

  

UNIT-III 

Fundamentals of Molecular Spectroscopy-I: Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules- 

Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. 

Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules- Overtones- Combination 

bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous 

vibrational-rotational spectra of diatomic molecules.                                                               

 

UNIT- IV  

Fundamentals of Molecular Spectroscopy-II: Raman and Electronic Spectra- Classical and quantum mechanical 

explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational 

Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head 

and band shading. Charge transfer spectra    

 

 

References/ Text books 

1. Fundamentals of Molecular spectroscopy: by C.N. Banwell 

2. Molecular spectroscopy: by B.K.Sharma 

3. Molecular spectroscopy: by Aruldas 

4. Introductory quantum mechanics: by A.K. Chandra 

5. Quantum chemistry: by R.K. Prasad 

   

 

 

 

 

 

 

 

General Chemistry - I



    

 

  
  

 
Paper- II: INORGANIC CHEMISTRY-I 

UNIT-1  

Structure & Bonding: Applications of VSEPR, Valence Bond and Molecular orbital theories in explaining the structures of 

simple molecules- role of p and d orbitals in pi bonding. Application of MO theory to square planar (PtCl4
2-) and Octahedral 

complexes (CoF6
3-, Co(NH3)6

3+). Walsh diagram for H2O molecule.  

 

UNIT-II  

Inorganic cage and ring compounds – preparation, structure and reactions of boranes, carboranes, metallocarboranes, 

boron–nitrogen (H3B3N3H3), phosphorus–nitrogen (N3P3Cl6) and sulphur-nitrogen (S4N4, (SN)x) cyclic compounds. Electron 

counting in boranes – Wades rules (Polyhedral skeletal electron pair theory). 

Isopoly and heteropoly acids.  

 

UNIT-III  

Coordination compounds: Crystal field theory - crystal field splitting patterns in octahedral, tetrahedral, tetragonal, square 

planar, square pyramidal and trigonal bipyramidal geometries.  Calculation of crystal field stabilization energies. Factors 

affecting crystal field splitting energies – Spectrochemical series – Jahn – Teller effect, nephelauxetic effect – ligand field 

theory. Term symbols – Russell – Sanders coupling – derivation of term symbols for various configurations. Spectroscopic 

ground states. 

 

UNIT- IV  

Electronic spectra of transition metal complexes: Selection rules, break down of selection rules – Orgel and Tanabe-

Sugano diagrams for d1 –d9 octahedral and tetrahedral transition metal complexes of 3d series – Calculation of Dq, B and β 

parameters. Charge transfer spectra.  Magnetic properties of transition and inner transition metal complexes – spin and 

orbital moments – quenching of orbital momentum by crystal fields in complexes. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and G. Wilkinson, IV Edition, John Wiley and Sons,  

      New York, 1980. 

 

2. Inorganic Chemistry by J.E. Huheey, III Edition, Harper International Edition, 1983. 

3. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin,  

      Affiliated East-West press pvt. Ltd., New Delhi. 

 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999). 
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Paper –III: ORGANIC CHEMISTRY -I 

UNIT – I 

Nature of bonding in organic molecules and Aromaticity             15 Hrs  

(A) Electronic Effects and Reactive intermediates:-Inductive effect, Mesomeric effect (Resonance), Hyperconjugation, 

Steric effect, Tautomerism, acidity and basicity of organic molecules Generation, structure, stability and reactivity of 

carbocations, carbanions, free radicals, carbenes, nitrenes and arynes 

(B) Criteria of Aromaticity:-The Energy, Structural and Electronic Criteria for Aromaticity, Relationship among the 

Energetic, Structural, and Electronic Criteria of Aromaticity. Huckle`s rule and MO Theory, aromaticity in benzenoid non-

benzenoid compounds, Aromaticity in Charged and Fused-Ring Systems, Hetero-aromatic Systems, Annulenes: 

Cyclobutadiene, Benzene,1,3,5,7-Cyclooctatetraene, [10] Annulenes- [12], [14], [16] and [18] annulenes, azulenes, fulvenes, 

fullerenes, ferrocene, anti-aromaticity and homo-aromaticity. 

  

UNIT – II  

Stereo Chemistry & Molecular representation of organic molecules                                                                     20 Hrs 

(A) Molecular Symmetry and Chirality:-Symmetry elements, Definition and classification of Stereoisomers, Enantiomer, 

Diastereomer, Invertomer, Homomer, Epimer, Anomer, Configuration and Conformation Configurational nomenclature: 

D,L and R, S nomenclature, Molecules with a single chiral center: Tetra and Tri coordinate chiral center, Molecules with two 

or more chiral centers; constitutionally unsymmetrical and symmetrical molecules.  

(B) Geometrical Isomerism and Conformations of Cyclic Systems:- Cis-trans, E, Z- and Syn & anti nomenclature, Methods 

of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter 

conversion. Conformations of cyclobutane, cyclopentane, cyclohexane, mono and disubstituted cyclohaxanes. 

(C) Prochirality and Prostereoisomerism:- Homotopic ligands and faces; enantiotopic ligands and faces; diastereotopic 

ligands and faces; nomenclature of enantiotopic ligands and faces (Pro-R, Pro-S, Re, Si carbonyl compounds and Alkenes)  

(D) Stereoisomerism in molecules without chiral Center -Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, 

nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, paracyclophanes, 

trans-cyclooctene and Helicity. 

 

UNIT – III 

Heterocyclic compounds                                                  15 Hrs 

Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size,number and 

nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, 

Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine. 

 

UNIT - IV 

Chemistry of some typical natural products (Alkaloids and Terpenoids)              10 Hrs 

 A study of the following compounds involving their isolation, structure elucidation, synthesis and biogenesis of 

Alkaloids; Atropine, Nicotine, and Quinine.  

Terpenoids: α- Terpeneol, α-Pinene and Camphor. 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

3. Organic chemistry-Clayden J. (Oxford)  

4. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

5. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

6. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

(Publishers, Inc.).   

7. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

8. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

9. Organic Chemistry, R. T. Morrison and R. N. Boyd (Prentice-Hall)  

10. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley).  

11. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  

12. Organic Chemistry Structure and Reactivity, Ege Seyhan, 3rd Ed. (AITBS) 

13. Heterocyclic Chemistry, J.A.Joule, K. Kills and G. F. Smith, Chapman and Hall  

14. Heterocyclic Chemistry, T.L.Gilchrist, Longman Scientific Technical  

15. Heterocyclic Chemistry, Raj.K. Bansal.  

16. An Introduction to the Heterocyclic Compounds, R. M. Acheson, John Wiley. 

 

REFERENCE BOOKS: 

 

1. Chemistry of Natural Products, K.W.Bentley 

2. Stereochemistry of carbon compounds by E.Eliel, John Wiley & Sons, Inc. 

3. Stereochemistry to Organic Compounds, D. Nasipuri, 2nd Ed. (New Age International).  

4. Chemistry of Natural products by R.S. Kalsi Kalyani Publishers. 1983. 
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 Paper – IV: PHYSICAL CHEMISTRY-I 

 

UNIT-I: 

Thermodynamics-I: Concepts of partial molar properties – partial molar volume and its significance; Determination of 

partial molar volume: Graphical method, intercept method and apparent molar volume method. Partial molar free energy, 

chemical potential, Variation of chemical potential with T and P. Gibbs-Duhem equation-derivation and significance. Phase 

equilibrium- Derivation of phase rule from the concept of chemical potential. Ideal solutions - Thermodynamic properties of 

ideal solutions mixing quantities; Vapour pressure-Raoult’s law; Thermodynamic properties of ideally dilute solutions. 

Vapour pressure- Henry’s law. 

Non-ideal systems -Concept of fugacity, fugacity coefficient. Determination of fugacity; Non ideal solutions. Activities and 

activity coefficients; Standard-state conventions for non ideal solutions; Determination of activity coefficients from vapour 

pressure measurements. Activity coefficients of non-volatile solutes using Gibbs-Duhem equation. Chemical equilibrium- 

effect of temperature on equilibrium constant- Van’tHoff equation 

 

UNIT-II: 

Micelles and Macro molecules: Surface active agents, classification of surface active agents, micellization, hydrophobic 

interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, 

thermodynamics of micellization- phase separation and mass action models, Solubilization, micro emulsion, reverse 

micelles. 

Polymer- definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of free radical 

polymerization.  Molecular mass- Number and mass average molecular weight, molecular weight determination-End group 

analysis, Osmometry, viscometry, ultracentrifugation and light scattering methods.   

 

UNIT-III: 

Chemical Kinetics:  Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic 

strength - Debye Huckel theory-Primary and secondary salt effects; Effect of dielectric constant, effect of substituent, 

Hammett equation-limitations, Taft equation; Prediction of rate constants- Consecutive reactions, parallel reactions, 

opposing reactions (Uni molecular steps only, no derivation).  Specific and general acid-base catalysis; Skrabal diagram; 

Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and 

pressure jump methods. 

 

UNIT-IV: 

Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet 

and triplet states, spin-orbit interaction. Quantum yield and its determination; Actinometry - ferrioxalate and uranyl oxalate 

actinometers-problems. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer 

equation. Photochemical equilibrium and delayed fluorescence - E type and P type. Photochemical primary processes, types 

of photochemical reactions-photodissocoation, addition and isomerisation reactions with examples. 
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Books: 

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

3. Physical Chemistry by W.J.Moore, Prentice Hall 

4. Thermodynamics for Chemists, Samuel Glasstone 

5. Chemical Kinetics by K.J.Laidler, McGraw Hill Pub. 

6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 

7. Polymer Chemistry by Billmayer 

8. Introduction to Polymer Science, V.R. Gowriker, N.V.Viswanadhan and J. Sreedhar., Wiley Easter. 

9. Micells, Theoretical and applied aspects, V.Morol, Plenum publishers. 
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LABORATORY WORK (6 hrs/week) 

 

 

INORGANIC CHEMISTRY - I 

 

I.  Inorganic Synthesis: Preparation of  

(i) Tetraamminecopper(II) sulphate 

(ii) Potassium tris-oxalato ferrate(III) trihydrate 

(iii) Tris-thiourea copper(I) sulphate 

 

II. Semi micro qualitative analysis of six radical mixtures 

     (One interfering anion and one less familiar cation for each mixture) 

 

    Anions:  CO3
2- , S2- , SO3

2- , Cl- , Br - , I - , NO3 
- , SO4 

2-, CH3COO - 

                                     C2O4
2- , C4 H4 O6

 2- , PO4
 3- , CrO4 

2-, AsO4 
3-, F - , BO3 

3-  

 

     Cations :     Ammonium (NH4
+) 

  1st group: Hg, Ag, Pb, Tl, W 

  2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo 

  3rd group: Fe, Al, Cr, Ce,  Th, Ti,  Zr, V,  U,  Be   

  4th group: Zn, Mn, Co, Ni 

  5th group: Ca, Ba, Sr 

  6th group: Mg, K, Li  

 

 

 

 

 

ORGANIC CHEMISTRY -I 

 

Preparation, recrystallization, and determination of melting point & yield of the following compounds:  

(i) Aspirin,   (ii)     Nerolin,   (iii) Chalcone,  

(iv) p-Nitro acetanilide,   (v) 2,4,6- Tribromoaniline,  (vi) m-Dinitrobenzene,  

(vii) Phthalimide,   (viii) Diels-Alder adduct.  

 

Books Suggested  

1. Vogel’s Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes and M. J. Thomas, 4th 

& 6th Ed. (Pearson Education Asia).  

 

2. Vogel’s Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, 5 Ed. 

(Longman Scientific & Technical) 
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PHYSICAL CHEMSITRY-I 

 

1. Determination of critical solution temperature of phenol-water system. 

2. Effect of added electrolyte on the CST of phenol-water system. 

3. Conductometric titration of Strong acid versus Strong base 

4. Dissociation constant of weak acid (CH3COOH) by conductometric method. 

5. Conductometric titration of Weak acid vs Strong base. 

6. Determination of cell constant 

7. Adsorption of acetic acid on animal charcoal or silica gel. 

8. Acid-catalyzed hydrolysis of methyl acetate 

9. Determination of partial molar volume of solute –H2O system by apparent molar volume method. 
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Paper- I: GENERAL CHEMISTRY-II 

 

UNIT-1  

Basic Quantum Chemistry-III- Hydrogen atom- solution of R( r ), Φ ( ɸ ) and Ɵ (θ) equations. Probability density in 

orbitals- shapes of orbitals- Perturbation theory- Time independent perturbation theory(only first order perturbation is to be 

dealt with)- application to ground state energy of Helium atom- Variation principle- applications- calculation of zero-point 

energy of harmonic oscillator- many electron atom- Hartee-Fock self-consistent field method(qualitative treatment only) 

 

UNIT-II  

Molecular symmetry and Group Theory in chemistry: Basic concepts of symmetry and Group theory-Symmetry 

elements, symmetry operations and point groups- Schoenflies symbols- Classification of molecules into point groups- 

Axioms of Group theory- Group multiplication tables for C2v and C3v point groups- Similarity transformations- and classes- 

Representations- reducible and irreducible representations, Mullikan symbols, Orthogonality theorem and its implications, 

Character table and its anatomy. 

  

 UNIT-III 

Treatment of analytical data: Accuracy and precision- Classification of errors- Determination of Indeterminate errors-

Minimization of errors- Absolute and Relative errors, propagation of errors-Distribution of Indeterminate errors- Gaussian 

distribution- Measures of central tendency-Measures of precision- Standard deviation- Standard error of mean- student’s t-

test- Confidence interval of mean- Testing for significance- Comparison of two means- F-test- Criteria of rejection of an 

observation- Significant figures and computation rules.                                                                  

 

UNIT- IV 

Introduction to computer programming- FORTRAN 77: Basic structures and functioning of computer with P.C. as an 

illustrative example- Main memory- Secondary storage memory- input/output devices- computer languages- operating 

systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic statements-

Replacement statement- IF statement- logical IF and BLOCK IF statements- GOTO statements-subscripted variable and 

DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN 

statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell 

constant-Electrode potential. 

Flowcharts and computer programs for  

a) Program for the calculation of Cell Constant, Specific Conductance and Equivalence. 

b) Rate Constant of First order reaction or Beer’s law by linear least square method. 

c) Hydrogen ion concentration of a strong acid solution/Quadratic equation. 

d) Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid 

e) Standard deviation and Variance of univariant data                                                                                                                                                                                                                                                        

References/ Text books: 

1. Introductory Quantum chemistry: by A.K. Chandra 

2. Group theory for Chemistry: by A.K. Bhattacharya 

3. Introductory Group theory for chemists : by George Davidson 

4. Vogel’s text book of quantitative analysis: byVogel 

5. Fundamentals of Analytical chemistry: by Skog and West 

6. Principles of computer programming(FORTRAN 77 IBM PC): by V.Rajaraman 

7. Basics of computers for chemists: by P.C. Jurs 
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Paper- II: INORGANIC CHEMISTRY-II 

  

 

UNIT-I  

Metal cluster compounds - definition – evidences for existence of M-M bonds - conditions favorable for formation of M-M 

bonds – preparation, structure and bonding of the following metal cluster compounds. 

Re2Cl8
2-, Mo2Cl8

4-, Re2(RCOO)4X2, Mo2(RCOO)4(H2O)2, Cr2(RCOO)4(H2O)2, Cu2(RCOO)4 (H2O)2, Cr2Cl9
3-, Mo2Cl9

3-, 

W2Cl9
3-, Re3Cl9, Re3Cl12

3-, Mo6Cl8
4+, Nb6X12

2+ and Ta6X12
2+. 

Polyatomic clusters – Zintle ions, Chevrel phases. 

UNIT-II  

Organometallic compounds  - 16 and 18 electron rules. Isoelectronic relationship - Synthesis, structure, bonding and 

reactions of carbon monoxide, dinitrogen and nitric oxide complexes. Isolobal relationship – H, Cl, CH3, Mn(CO)5; S, CH2, 

Fe(CO)4; P, CH, Co(CO)3 ; Synthesis, structure, bonding and reactions of metallocenes with special reference to ferrocene. 

 

UNIT-III  

Metal Ligand equilibria in solution: Step wise and overall formation constants and their interaction– trends in stepwise 

constants – factors affecting  the stability of metal complexes–Pearson’s theory of hard and soft acids and bases (HSAB), 

chelate effect and its thermodynamic origin, determination of  stability constants of complexes–spectrophotometric method 

and pH–metric method. Reactivity of metal complexes–inert and labile complexes.  Explanation of lability on the basis of 

VBT & CFT. 

Bio-Inorganic Chemistry: Metalloporphyrins with special reference to Haemoglobin& Myoglobin. Biological role of alkali 

and alkaline earth metal ions with special reference to Ca2+. Biological and abiological Nitrogen Fixation. 

 

UNIT- IV  

Inorganic Reaction Mechanisms: Substitution reactions of metal complexes – D, Id, Ia and A mechanisms – Ligand 

replacement reactions of metal complexes – Acid hydrolysis – factors affecting acid hydrolysis – Anation and Base 

hydrolysis of Cobalt(III) complexes.  Ligand displacement reactions of square planar complexes of platinum (II).  Factors 

affecting square planar substitution – trans effect  (theories). 

Electron transfer reactions of complexes – concept of complementary and non-complementary reactions with examples.  

Inner and outer sphere mechanisms. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and R.G. Wilkinson, IV Edition, John, John Wiley and Sons, New 

York, 1980. 

2. Inorganic Chemistry by J.E. Huheey, III edition, Harper International Edition, 1983. 

3. Organometallic Chemistry-A unified approach by A. Singh and R.C. Mehrotra, Wiley Eastern Ltd. 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999) 

5. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin, Affiliated East-West press Pvt. Ltd., New 

Delhi. 

6. Mechanisms of Inorganic reactions in solution by D.Benson, MCgraw Hill, London, 1968. 

7. Inorganic chemistry by K.F. Purcell and J.C.Kotz, W.B. Saunders company, New York, 1977. 

8. Elements of Bioinorganic Chemistry by G.N. Mukherjee and Arabinda Das, U.N. Dhur& sons Pvt. Ltd, Calcutta. 

ADIKAVI NANNAYA UNIVERSITY

 SEMESTER CHEMISTRY SYLLABUSSECOND

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
(With effect from 2016-17 admitted batch)



 

 

  
 

 
 

 

Paper-III: ORGANIC CHEMISTRY-II 

UNIT-I 

Reaction Mechanism                        15Hrs 

(A) Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution: Stereochemistry of SN
2 and SN1 

mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N:  Aromatic Nucleophilic 

substitution: SN2 (Ar) (Addition – Elimination), SN1(Ar) and benzyne mechanisms (Elimination - Addition); evidence for 

the structure of benzyne. Von Richter Sommelet-Hauser and Smiles rearrangements.  

(B) Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and 

Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, 

dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations 

 

UNIT-II 

Addition Reactions                      15 Hrs  

(A) Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving 

electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of 

double and triple bonds, hydrogenation of aromatic rings, Hydroboration. 

(B) Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Aldol, Cannizzaro, 

Perkin, Knoevenagel, Claisen-Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Reformatsky reaction, 

Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction, Hydrolysis of Carbon-Nitrogen bond, 

Isocyanates and isothioyanates. 

 

UNIT-III   

Molecular Rearrangements                 15 Hrs  

Types of molecular rearrangements, migratory aptitude; 

Rearrangements to electron deficient carbon: Pinacol-pinacolone, Wagner-Meerwein, Tiffeneau – Demjanov, Dienone – 

Phenol, Arndt-Eistert synthesis;  

Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Curtius, Schmidt and Lossen rearrangements; 

Rearrangements to electron deficient oxygen: Baeyer-villiger, Hydro peroxide rearrangement and Dakin rearrangements; 

Neber rearrangement, Benzil-Benzilic acid and Favorskii rearrangements 

 

UNIT-IV 

Spectroscopy and Protecting Groups                                       15 Hrs 

A. Basic principles and importance of UV, IR, NMR and Mass. 

B. Protection of carbonyl, Hydroxyl, carboxylic and Amine groups 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Modern Organic Reactions, H. O. House (Benjamin)  

3. Structure and Mechanism in Organic Chemistry C. K. Inglod (Comell University Press).  

4. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

5. Organic chemistry-Clayden J. (Oxford)  

6. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

7. Organic Chemistry, Salmons, P.W. & Others, 8th Ed. (John Wiley & Sons)  

8. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

9. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

10. (Publishers, Inc.).  

11. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

12. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

13. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley). 13. Stereochemistry to Organic Compounds,  

Nasipuri, 2nd Ed. (New Age International). 

14. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  Organic Chemistry Structure and Reactivity, Ege 

Seyhan, 3rd Ed. (AITBS)  

15. Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and  I. Fleming Tata   - McGraw Hill,  

New Delhi, 1990.  

16. Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

17. Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, Prentice Hall of India, New Delhi, 1984. 

18. Spectrometric identification of Organic Compounds-Fourth Edition, R.M. Silverstein: G.C.Vassiellr and T.C.  

Merill, Johne Willey, Singapore, 1981. 

19. Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd  (Harcourt college publishers). 
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Paper – IV: PHYSICAL CHEMISTRY-II 

 
UNIT-I: 

Physical methods of molecular structural elucidation: NMR: Principle and theory, Nature of spinning particle and its 

interaction with magnetic field. Chemical shift and its origin.  Spin-Spin interaction, Application of NMR to structural 

elucidation- Structure of ethanol, dimethylformamide, styrene and acetophenone. 

Electron Spin Resonance: Principle and experimental technique- g-factor, line shapes and line widths- hyperfine 

interactions- applications of ESR studies. 

 

UNIT -II: 

Thermodynamics-II- Brief review on entropy; entropy changes accompanying specific process – expansion, phase 

transition, heating, measurement of entropy. Nernst heat theorem; Third law of thermodynamics- Determination of the 

absolute entropy- Apparent exceptions to Third law of thermodynamics.  

Statistical Thermodynamics: Objectives of statistical thermodynamics, Concept of distributions, Types of ensembles. 

Thermodynamic probability, Most probable distribution Law – Partition Function, (Definition and significance): Molar and 

molecular partitions-translational, rotational, vibrational and electronic partition functions- Relation between thermodynamic 

functions (E, H, S, G and Cv) and the partition functions 

 

UNIT-III: 

Electrochemistry I:  Electrochemical cell- Galvanic and electrolytic cell.  Concentration cell with and without transference, 

Effect of complexation on redox potential- ferricyanide/ ferrocyanide couple, Iron (III) phenonthroline / Iron (II) 

phenonthroline couple. Determination of standard potential, solubility product equilibrium constant and activity coefficients 

from EMF data. 

Bjerrum theory of ion association (elementary treatment) Concept of activity and activity coefficients in electrolytic 

solutions. The mean ionic activity coefficient. Debye-Huckel theory of electrolytic solutions. Debye-Huckel limiting law 

(derivation not required), Calculation of mean ionic activity coefficient; Limitations of Debye-Huckel theory.  Effect of 

dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes.  Debye Huckel-Onsagar 

equation – verification and limitations, Fuel Cells. 

 

UNIT-IV: 

Electrochemistry II: The electrode-electrolyte interface.  The electric double layer.  The Helmholtz-Perrin parallel-plate 

model, the Gouy-Chapman diffuse-charge model and the Stern model. 

Electrodics: Charge transfer reactions at the electrode-electrolyte interface.  Exchange current density and over-potential.  

Derivation of Butler-Volmer equation.  High field approximation, Tafel equation, Low field equilibrium, Nernst equation. 

Voltametry-Concentration polarization, experimental techniques. 
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Books: 

1. Text book of Physical Chemistry by Samuel Glasstone, McMillan Pub. 

2. Physical Chemistry by W.J.Moore, Prentice Hall 

3. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

4. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

5. Modern Electrochemistry, 2A & 2B, JOM Bockris & A.K.N.Reddy, Plenum publishers 

6. Introduction to Electrochemistry, S.Glasstone. 

7. Fundamentals of Molecular Spectroscopy, Banwell 

8. Spectroscopy by Straw & Walker. 

9. Statistical thermodynamics , M.C.Gupta 

10. Statistical Thermodynamics, M.Dole 
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LABORATORY WORK (6 hrs/ week) 
 
 

INORGANIC CHEMISTRY PRACTICALS –II  

 
Quantitative analysis: 

Volumetric:  

1. Determination of Ferric iron by photochemical reduction 

2. Determination of Nickel by EDTA 

3. Determination of Calcium and Magnesium in a mixture by EDTA 

4. Determination of Ferrocyanide by Ceric sulphate 

5. Determination of Copper(II) in presence of iron(III) 

Gravimetric: 

6. Determination of Zinc as Zinc pyrophosphate 

7. Determination of Nickel from a mixture of Copper and Nickel.  

 
 
 
 
 
ORGANIC CHEMISTRY PRACTICALS –II              

Systematic qualitative analysis of an organic mixture containing two compounds  

Identification of method of separation and the functional group(s) present in each of them and preparation of one solid 

derivative for the conformation of each of the functional group(s). 

 
 
 
 

PHYSICAL CHEMISTRY PRACTICALS –II  

 
1. Distribution of iodine between CHCl3 and water 

2. Distribution of I2 between CHCl3 and aq.KI solution- calculation of equilibrium constant. 

3. Determination of Coordination number of cuprammonium cation. 

4. Titration of mixture Strong acid and weak acid versus Strong base by conductometry. 

5. Titration of Strong acid Vs Strong Base – pH – metry. 

6. Titration of mixture of (NaHCO3 + Na2CO3) Vs HCl – pH- metry.  

7. Titration of Strong acid Vs Strong Base using Quinhydrone electrode. 

8. Titration of  Fe+2 Vs K2Cr2O7 – potentiometry 

9. Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry. 

10. Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration. 
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THIRD SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-I and  

PERICYCLIC REACTIONS  

(Effective from the 2016-17 Admitted Batch) 

 

UNIT – I                 15 Hrs 

A) Aliphatic Nucleophilic Substitution: 

Neighboring  group participation by Bromine, Phenyl group, Non–Classical carbocations, 

NGP by  Pi bond, Sigma bond and  Cyclopropyl group,  SN at Allylic  carbon (allylic 

reaarangements), SN at Aliphatic trigonal carbon, SN at Vinylic carbon, Ambident 

nucleophiles, Hydrolysis of esters (BAC
2
 Ac2,AAC1,AAL1,BAL1), Mechanism of estrification of  

carboxylic acid  with an alcohol using  DCC, Mayers Synthesis of aldehydes, ketones and 

carboxylic acids Mitsunobu reaction, Von–Braun reaction 

B) Aliphatic Electrophilic Substitution: 

Mechanisms of SE
2
, SE

1
, SEi, Hydrogen as electrophile: Hydrogen exchange; Migration of 

double bonds, Halogen electophiles. Mechanism of Halogenation of aldehydes and ketones; 

HVZ reaction; Halogenation of Sulphoxides & Sulphones, Nitrogen Electrophiles: Aliphatic 

diazo coupling, Diazo transfer reaction, Insertion of nitrenes, Metal Electrophiles: 

Metallation with Organometalic Compounds (Orthometallation), Carbon as Leaving groups: 

Decarboxyliation of Aliphatic Acids; Dakin – West reaction; Haller–Bauer reaction. 

UNIT – II                 15 Hrs 

Principles of asymmetric synthesis:                                                                          

Introduction and terminology: Topicity in molecules Homotopic, stereoheterotopic 

(enantiotopic and diastereotopic) groups and faces, symmetry, substitution and addition 

criteria. Prochirality nomenclature: Pro-R, Pro-S, Re and Si. Stereoselective reactions: 

Substrate stereoselectivity, product stereoselectivity, enantioselectivity and 

diastereoselectivity. Conditions for stereoselectivity: Symmetry and transition state criteria, 

kinetic and thermodynamic control. Methods for inducing enantio and diastereoselectivity. 

Analytical methods: % Enantiomeric excess, enantiomeric ratio, optical purity,                      

% diastereomeric excess and diastereomeric ratio. Techniques for determination of 

enantiomeric excess, specific rotation, Chiral NMR; Chiral derivatizing agents, Chiral 

solvent, Chiral shift reagents and Chiral HPLC.     

  

UNIT – III                 15 Hrs 

Pericyclic Reactions-I 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 

allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 

correlation diagram method and perturbation of molecular (PMO) approach for the 

explanation of pericyclic reactions under thermal and photochemical conditions.  

Electrocyclic Reactions: Conrotatory and disotatory motions (4n) and (4n+2), allyl systems  

Cycloadditions: Antarafacial and suprafacial additions, notation. of cycloadditions, (4n) and 

(4n+2) systems with a greater emphasis on (2+2) and (4+4) - cycloadditions, (2+2)  - 

additions of ketenes and chelotropic reactions.   
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UNIT-IV                 15 Hrs 

Pericyclic Reactions-II 

FMO approach and perturbation of molecular (PMO) approach for the explanation of sigma  

tropic rearrgements under thermal and photochemical conditions. suprafacial and antarafacial     

shifts of H Sigmatropic shift involving carbon moieties, retention and inversion of   

configurations, (3, 3) and (5, 5) sigmatropic rearrangements detailed treatment of Claisen and  

Cope rearrangements, fluxional tautomerism, aza-Cope rearrangement and Barton reaction.  

 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Pericyclic reactions by S.N. Mukharji, Mcmilan. 

4) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

5) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

6) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

7) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

8) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

9) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

10) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

11) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

12) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

13) Pericyclic Reactions — a problem solving approach, Lehr and Merchand. 

14) Conservation of Orbital Symmetry by Woodward and Hoffmann. 
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   THIRD SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I                 15 Hrs 

UV-Visible spectroscopy: 
A) Beer-Lambert

’
s law-Deviations from Beers law-Instrumentation-Mechanics of 

measurement- Energy transitions–Simple chromophores- Auxochrome, Absorption shifts 

(Bathochromic, Hypsochromic, Hyper chromic and Hypo chromic shifts) UV absorption of 

Alkenes-Polyenes unsaturated cyclic systems. 

B) UV absorption of carbonyl compounds: α,β-unsaturated carbonyl systems-UV absorption 

of aromatic systems-solvent effects-geometrical isomerism-acid and base effects-typical 

examples-calculation of λ max values using Woodward Fieser rules, applications.  

 

UNIT-II                 15 Hrs 

 

Infrared spectroscopy:  
A) Mechanics of measurement-Fundamental modes of vibrations-stretching and bending 

vibrations-Factors effecting Vibrational frequency-hydrogen bonding. 

B) Finger print region and its importance, typical group frequencies for –CH,-OH, N-H, CC,-

CO and aromatic systems-Application in structural determination–Examples-simple 

problems. 

 

UNIT-III                 15 Hrs 

       

Nuclear Magnetic Resonance Spectroscopy (
1
HNMR): 

 

A) Introduction: Basic principle of- NMR Nuclear spin- nuclear resonance-saturation-

Relaxation-Instrumentation (CW&FT). 

B) Shielding and deshielding of magnetic nuclei-chemical shift and its measurements, factors 

influencing chemical shift – spin-spin interactions- factors influencing –coupling constant J 

and factors effecting J value. 

C) 
13

C NMR Spectroscopy: Similarities and Differences between PMR and CMR, general 

considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, hetero aromatic and 

carbonyl carbon), coupling constants, typical examples of CMR spectroscopy-simple 

systems.  

 

UNIT-IV                 15 Hrs 

 

Mass spectrometry 
A) Introduction: Ion production-E1, C1, ES, MALDI and FAB- determination of Molecular 

weight and formulae-Behavior of organic compounds in mass spectrometer- factors affecting 

fragmentation, ion analysis, and ion abundance.  

B) Mass spectral fragmentation of organic compounds, Common functional groups, 

molecular ion peak, meta stable peak, Mc Lafferty rearrangement, Nitrogen rule, High 

resolution mass spectrometry, Examples of mass spectral fragmentation of organic 

compounds with respect of their structure determination.  
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Suggested Books: 

                

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I.Fleming    

    Tata McGraw Hill, New Delhi, 1990.  

 2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, 

    Prentice Hall of India, New Delhi, 1984. 

4) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

     Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

  5) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

      (Harcourt college publishers). 

6)  Absorption spectroscopy of organic molecules-V.M.Parkih. 

7)  Nuclear Magnetic Resonance-Basic principles-Atta-Ur-Rehman, Springer-Verlag, 1986.  
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THIRD SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Formation of C-C single bonds         15 Hrs 

Alkylations via enolate, Thermodynamic and kinetic enolate, Asymetric Aldol reaction:          

a) Chiral enolate and achiral aldehyde b) Achiral enolate and chiral aldehyde – explanation 

by Zimmerman Traxler model; stork enamine reaction and its synthetic applications; Organo 

sulphur chemistry: Umpolung and its synthetic applications (Corey Seebach Reaction), 

sulphur ylides: dimethyl sulphonium methylide, dimethyloxosulphonium methylide 

preparations and their synthetic applications; Organo Palladium Chemistry: Heck Reaction, 

Stille coupling, Suzuki coupling, Sonogashira coupling, Negeshi coupling, Wacker 

Oxidation; Organo copper chemistry: Gilman’s reagent and synthetic applications; Synthetic 

applications of carbenes and carbenoids; Baylis Hilman reaction.  

UNIT-II 

Formation of Carbon-Carbon double bonds        15 Hrs 

Stereochemistry of E1 and E2 reactions (Different examples of acyclic and cyclic molecules, 

Saytzeff rule, Hofmann rules and Bredt’s rule); Pyrolytic Syn eliminations (focus should be 

given on stereochemistry of syn eliminations of amine oxides, xanthates and esters of acyclic 

and cyclic molecules); Sulphoxide-Sulphenate rearrangement (Mislow-Evans 

rearrangement); Wittig reaction, Wadsworth Emmons reaction, Corey-Fuchs reaction, Aza 

wittig reaction, Wittig-Horner reaction and stereo chemistry of Wittig reaction; Shapiro 

reaction, Eschen-Moser Tanabe fragmentation, Claisen rearrangement of allyl vinyl ethers, 

Julia Lythgoe olefination, Mc Murray coupling, Peterson Olefination, Tebbs reagent and its 

application, Metathesis: Grubbs 1st and 2nd generation catalyst, Olefin cross coupling 

(OCM), ring closing (RCM) and ring opening (ROM) metathesis, applications, olefination by 

Nysted reagent. 

UNIT-III 

Reactions of unactivated C-H bonds and organoboranes        15 Hrs 

The Hoffmann Loeffler- Freytag reaction, the Barton reaction and Photolysis of organic 

hypothalites;   

Organoboranes: Preparation of Organobornaes 
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viz hydroboration with BH3-THF, dicylohexyl borane, disiamyl borane, theryl borane, 9-

BBN mono isopincamphlyl borane (IPCBH2) and diisopincamphenyl borane (IPC2BH) 

functional group transformations of Organo boranes-Oxidation, protonolysis and 

isomerisation. Formation of carbon-carbon-bonds viz organo boranes carbonylation and 

cyanidation, reactions of alkenyl boranes and trialkyl alkynyl borates.  

UNIT-IV  

Protecting groups and simple applications of microwave and ultrasound assisted 

reactions          15 Hrs 

(A) Protecting Groups      

1) Protection of alcohols as ethers [methyl ether (RO-Me), Tertiary butyl ether (ROCMe3), 

Benzyl ethers (RO-Bn), p-methoxybenzylethers (RO-PMB)], as Silyl ethers [Trimethyl 

silylether (R-OTMS), tri ethyl silyl ethers (RO-TES), t-butyldimethylsilyl ether (R-

OTBDMS in the presence of imidazole), tri isopropylsilyl ether (RO-TIPS), t-butyl 

diphenylsilyl ether (RO-TBDPS)], as acetals [tetrahydopyranyl ethers (RO-THP), 

methoxymethyl ethers (RO-CH2-OCH3 = RO-MOM) and ester formation (carboxylic 

acid ester and p-toluene sulphonate esters). 

2) Protection of 1,2-diols by acetal, ketal and carbonate formation. 

3) Protection of amines by acetylation, benzoylation, benzoyloxy carbonyl, FMOC and 

triphenyl methyl groups. 

4) Protection of carbonyl by acetal, ketal and thio acetal (Umpolung) groups. 

5) Protection of carboxylic acids by esters and ortho ester formation.  

(B)  
Synthetic applications of PTC and crown ethers 

1. Microwave Technology: Microwave equipment, activation-benefits, limitations,    

      microwave effects.  Microwave assisted reactions in organic solvents-Esterification  

      reactions, Fries rearrangement, Orthoester Claisen rearrangement, Diels- Alder  

      reaction, decarboxylation.  

2. Ultrasound assisted reactions: introduction, substitution reactions, addition, oxidation, 

reduction reactions.  

3. Click chemistry: criterion for click reaction, Sharpless azides cycloadditions 
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Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carruthers, Third & Fourth Edition, 

    Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

   Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

    Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and  

      Barbara Czako. 

11) Modern Synthetic Reactions, Herbet O. House, Second Edition, W.A. Benzamine 

      Inc. Menio Park, California, 1972. 

12) Organic Synthesis viz Boranes, Herbet C. Brown Gray, W. Kramer Alan B. Levy 

      and M. Mark Midland John Wiely &. Sons, New York, 1975. 

13) Organic Synthesis: Special Techniques, V. K. Ahluwalia and Renu Agarwal. 

14) Organic Synthesis, Jagadamba Singh and Dr. A. Yadav, Pragati Edition.  
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   THIRD SEMESTER 

Paper – IV- : CHEMISTRY OF NATURAL PRODUCTS 

(Effective from the 2016-17 Admitted Batch) 

UNIT–I: Alkaloids                 15 Hrs  

Introduction, isolation, general methods of structure elucidation and physiological action, 

degradation, classification based on nitrogen heterocyclic ring, structure, stereochemistry, 

synthesis and biosynthesis of morphine, strychnine, vincrystine, colchicine, camptothecin and 

reserpine. 

UNIT–II: Terpenoids                15 Hrs  

Occurrence, isolation, general methods of structure determination, isoprene rule. Structure 

determination, stereochemistry, biosynthesis and synthesis of Farnesol, Zingiberene, 

Forskolin, Taxol, Azadirachtin and β-amyrin. 

UNIT–III: Steroids                 15 Hrs  

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and its stereochemistry. 

Isolation, structure determination and synthesis of cholesterol (total synthesis not expected), 

androsterone, testosterone, estrone and progesterone, Biosynthesis of steroids.  

UNIT–IV: Flavonoids and Isoflavonoids              15 Hrs  

Occurrence, nomenclature and general methods of structure determination, Isolation, 

structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein 

and Daidzein. Biosynthesis of flavonoids and Isoflavonoids: Acetate Pathway and Shikimic 

acid Pathway.  

 

Books Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S.Davidson, J. B.  

    Hobbs, D. V. Banthrope and J. B. Hatrbnome, Longman, Essex.  

2. Organic Chemistry, Vol. 2, I. L. Finar, ELBS.  

3. Chemistry of Organic Natural Products, O. P. Agrawal, Vols. 1 &2, Goel Pubs.  

4. Natural Products Chemistry K. B. G. torssell, John Wiley, 1983  

5. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.I.Choudhary,  

   Harwood Academic Publisher.  

6. Chemistry of Natural products P. S. Kalsi, Kalyani Publishers  

7. Biosynthesis of steroids, terpenes and acetogenins, J. H. Richards & J. R. Hendrieson  

8. The biosynthesis of secondary metabolites, R. D. Herbert, Chapman & Hall  

9. The Biosynthesis of Secondary Metabolite, R. D. Herbert, Second edn, Chapman and Hall     

    1984 

10. Chemical aspects of Biosynthesis, John Mann, Oxford University Press, Oxford, 1996. 
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FOURTH SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-II and 

ORGANIC PHOTO CHEMISTRY  

(Effective from the 2016-17 Admitted Batch) 

UNIT – I                 15 Hrs 

A) Free Radical Reactions: 

Free radical substitution mechanisms; Mechanism at an aromatic substrate; Neighboring 

group assistance in free radical reactions; Reactivity for aliphatic substrates; Reactivity in 

aromatic substrates; Reactivity at bridge head; Reactivity in the attacking radical; Effect of 

solvent on reactivity, Allylic halogenations using NBS (Wohl – Ziegler bromination); 

Hydroxylation at aromatic carbon by Fentons reagent; Oxidation of aldehydes to carboxylic 

acids; Formation of cyclic ethers using Leadtetraacetate; Formation of hydroperoxides 

(autooxidation); Coupling of alkynes (Eglinton reaction and Glacer reaction);Arylation of 

Aromatic compounds by diazoinum salts(Gomberg – Bachman reaction); Mechanisms  of 

Sandmeyer reaction, Kolbes reaction, Hunsdiecker reaction, Reed reaction; free radical 

rearrangements. 

B) Quantitative relationships between Molecular structure and Chemical reactivity:  

     Hammet and Taft Equations  

C) Rearrangements: Wagner – Meerwein Rearrangement, Demyanov Rearrangement,      

     Wittig Rearrangement and Stevens Rearrangement 

Unit – II:                 15 Hrs 

Methodologies in asymmetric synthesis                                                         

Strategies in Asymmetric Synthesis: l. Chiral substrate controlled, 2. Chiral auxiliary 

controlled, 3. Chiral reagent controlled and 4. Chiral catalyst controlled.   

1. Chiral Substrate controlled asymmetric synthesis: Nucleophilic additions to chiral 

carbonyl compounds. 1, 2- asymmetric induction, Cram’s rule and Felkin-Anh model.   

2. Chiral auxiliary controlled asymmetric synthesis: α-Alkylation of chiral enolates, 

azaenolates, imines and hydrazones. 1, 4-Asymmetric induction and Prelog’s rule. Use of 

chiral auxiliaries in Diels-Alder reaction.   

3. Chiral reagent controlled asymmetric synthesis: Asymmetric reductions using BINAL-

H. Asymmetric hydroboration using IPC2 BH and IPCBH2.  

4. Chiral catalyst controlled asymmetric synthesis: Sharpless and Jacobsen asymmetric 

epoxidations. Sharpless asymmetric dihydroxylation. Asymmetric hydrogenations using 

chiral Wilkinson biphosphine and Noyori catalys. Enzyme mediated enantioselective 

synthesis 

 5. Asymmetric aldol reaction: Diastereoselectivity  aldol reaction (chiral enolate & achiral 

aldehydes and achiral enolate & chiral aldehydes) its explanation by Zimmerman-Traxel 

model.    

UNIT – III                 15 Hrs 

Photo Chemistry-I 
Photochemical energy, Frank Condon Principle, Types of Electronic Excitation and 

Molecular orbital view of excitation, Jablonski Diagram, singlet and triplet states, dissipation 

of photochemical energy, photosensitization, quenching, quantum efficiency and quantum 

yield, Determination of Quantum yield 

Photo Chemistry of Carbonyl Compounds: Norrish Type I reaction (alpha cleavage reaction), 

Norrish  Type – II reaction, Paterno- Buchi reaction , Photo reduction & photo enolisation; 

photochemical Oxidations [Backstrom mechanism],Photo oxidation of alkenes with singlet 

oxygen. 
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Unit – IV 

Photochemistry-II 

Di – Pi methane Rearrangement, Aza di – Pi methane rearrangement; Photochemistry of 

Benzene and substituted benzene, 1, 2 , 1,3 ,& 1, 4-additions; Photo Fries rearrangement of  

Phenolic acetates and Anilides; Photochemistry of unsaturated systems, Cis- Trans   

Isomerisation of alkenes (Direct and sensitized) (Photoisomerisation of Stilbene), 

Photochemistry of Butadiene; Dimerisations of alkenes, Intramolecular dimerisation. 

  

Photochemical rearrangement of Cyclohexadienenones; Photochemistry of alpha, beta 

Unsaturated ketones (dimerisations and addition across the double bond); Photochemical 

rearrangement reactions of Cyclohexenone, Photorearrangements of Beta, gamma 

unsaturated systems (Mechanism of 1,2 & 1,3 – acyl shifts); Photochemistry of Nitrite esters 

(Barton reaction); Phochemistry of alpha diazoketones; Photo Aromatic Substitutions; 

Photochemistry of Pyridinium ylides. 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

4) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

5) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

6) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

7) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

8) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

9) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

10) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

11) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

12) Organic Photochemistry by D Coyle 

13) Molecular Photochemistry by Gilbert & Baggo 

14) Organic Photochemistry by Turro 

15) Photochemistry by C W J Wells 
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   FOURTH SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I:  

A) Optical Rotatory Dispersion: Theory of Optical Rotatory Dispersion-Cotton effect –CD 

curves-types of ORD and CD curves–similarities and difference between ORD and CD 

curves  

B) The octant rule-application in structural studies-α- halo keto rule. 

        

UNIT-II 

A) Improving the PMR spectrum: Chemical and Magnetic Equvalence. Chemical exchange, 

First and Non-First Order Spectra and analysis of AB, AMX and ABX systems. 

        

B) Simplification of complex spectra-: Nuclear Magnetic double resonance, Lanthanide shift 

reagents, solvent effects, Fourier transforms technique, Nuclear Overhauser Effect (NOE), 

Deuterium Exchange, spectra at higherfields. Hindered Rotations and Rate processes. 

Resonance of other nuclei-
19

F and
31

 P 

 

C) 2D NMR spectroscopy: Definitions and importance of COSY, DEPT, HOMCOR, 

HETCOR, INADEQUATE, INDOR INEPT, NOESY, HOM2DJ, HET2DJ and DQFCOSY.   

 

UNIT-III 

Solution of structural problems by joint application of UV, IR, NMR (1H&13C) and mass 

spectrometry. 

 

UNIT-IV 

A) Separation Techniques: Solvent extraction chromatography-paper-thin layer partition-

column    chromatography, Electrophoresis.        

B) Instrumentation – Gas Chromatography, High performance Liquid Chromatography, X – 

Ray diffraction (XRD) 

 

Suggested Books: 

 

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I. Fleming      

    Tata - McGraw Hill, New Delhi, 1990.  

2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

    Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

4) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

    (Harcourt college publishers). 

5) "Applications of Optical rotation and Circular Dichroism", G.C. Barret, in 

    "Elucidation of Organic structures by Physical and Chemical Methods" 

     Part I (Eds) K.W. Bentley and G.W.Rirty John Wiley, 1972, Chapter VIII  

     (only those aspects mentioned in the syllabus). 

6)  Instrumental methods of chemical analysis by H.Kaur, Pragati Prakasan,meerut. 

7)  Separation Techniques by M.N.Sastri, Himalaya publishing House (HPH), Mumbai.       
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FOURTH SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Organo Silanes         15 Hrs 

Synthetic applications of trimethylsilyl chloride dimethyl-t-butylsilyl chloride, trimetthylsilyl 

cyanide, trimethylsilyl iodide and trimethylsilyl triflate, synthetic applications of α-silyl 

carbanion and β-silyl carbonium ions. Synthetic applications of silyl enol ethers, Preparation 

and synthetic applications of alkynyl silanes, aryl silanes, allyl silanes and vinyl silanes, 

Nazarov cyclization, Synthetic conversion of  α, β-epoxy silanes, Peterson Olefination, Brook 

rearrangement and Rubottom oxidation. 

UNIT-II          15 Hrs 

Oxidation 

Synthetic applications of the following reagents in the oxidation of functional groups like 

alkenes, alkynes, alcohols, aldehydes and ketones: 1) Pb(OAC)4 2) HIO4 3) SeO2 4) CrO3 

(Sodium or potassium dichromate in H2SO4, Collins reagent, Jones reagent, Etard reagent, 

CrO3 in acetic anhydride, PCC (Coreys reagent), PDC, Babler oxidation), 4) MnO2 5) 

KMnO4 6) OsO4 7) Oxidations by using DMSO involving alkoxy sulphonium salts (Korn 

blum oxidation), DCC- DMSO(Pfitzner-Muffat reagent), Swern oxidation, Corey-Kim 

oxidation, Albright-Goldman oxidation 8) Oxidations by using IBX, DMP, TPAP, TEMPO, 

CAN 9) Bayer villager oxidatiuon and prilizheav epoxidation 10) Oxidation of alkenes using 

Woodward and Prevost rteagents 11) Oxidation by using DDQ 12) Sharpless asymmetric 

epoxidation and sharpless asymmetric dihydroxylation 13) Thallium nitrate 14) Oxidative 

coupling of phenols and alkynes. 

UNIT-III 

Reduction          15 Hrs 

(1) Catalytic reductions: Homogeneous (Wilkinsons Catalytic reduction) and 

heterogeneous catalytic reductions and their synthetic applications. 

(2) Reductions by using electrophilic nucleophilic metal hydrides: LiAlH4 (Various 

examples of reductions and cram’s ruule), related reagents of LAH, NaBH4, 

NaBH3CN, Trialkyl Borohydrides (Super Hydride and Selectride). 

(3)  Reductions by using electrophilic metal hydrides: BH3, DIBAL 
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(4) Reductions by dissolving metals: Clemenson reduction, Acyloin condensation, 

Bouveault-Blanc reduction, Birch reduction (Various examples should be discussed). 

(5) Reductions by using Diimide and Wolf-Kishner Reduction (6) Hydrogenolysis           

(7) Reductions by using tri n-butyl tin hydride. 

UNIT-IV 

Retro Synthetic Analysis          15 Hrs 

1. Basic definitions of the following: 

a) Retro synthetic analysis b) Disconnection c) Target molecule d) Synthon              

e) Synthetic equivalent f) Functional Group Inter Conversion (FGI) g)  Functional 

Group Addition (FGA) 

2. Guidelines for the order of events: One group C-X disconnections One Group C-X 

disconnections (Carbonyl derivatives, ethers, sulphides and alcohols); Two group C-X 

disconnections (1,1-difunctionalised, 1,2-difunctionalised and 1,3-difunctionalised 

compounds), One group C-C disconnections (Alcohols and carbonyl compounds, 1,1-

C-C, 1,2-C-C and 1,3-C-C); Synthesis of alkenes (Wittig disconnections and diene 

synthesis), Two group disconnections (Diels Alder reaction and 1,3-difunctionalised 

compounds); Linear and convergent synthesis. 

Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carothers, Third Edition, 

Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz, W. 

H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

Richard J. Sudenburg, Fourt edition, Kluwer academic publishers, New York. 

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and Barbara 

Czako. 

11) Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons, 

New York, 1984. 

12) Modern Synthetic Reactions, Herbet O. Horase, Second Edition, W.A. Benzamine 

Inc. Menio Park, California, 1972. 
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   FOURTH SEMESTER 

Paper – IV- BIO-ORGANIC CHEMISTRY 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I          15 Hours 

 

Biopolymers and Enzymes                                                        

 Peptides: α-Amino acids, their general properties and synthesis, Synthesis of peptides 

by Merrified solid phase synthesis. Chemistry of oxytocin and dolastain-10  

Enzymes-Oxidoreductases, hydrolases, transferases, synthesis of ATP, Baker’s Yeast. 

Enzyme models-NADH models, Bio transformations, Remotefunctionalization 

 

UNIT-II          15 Hours 

 

Antimalarials & Antibiotics           

i. Antimalarials 

 Chemotherapy, synthesis and activity of antimalarial drugs- quinoline group-quinine, 

acridine group-quinacrine and guanidine group-paludrine. 

ii. Antibiotics 
 General characteristics, structure- activity relationships, synthesis and activity of 

antibiotics: Pencillin G, Cephalosphorin-C and streptomycin. 

  

UNIT-III          15 Hours 

 

Vitamins and Prostaglandins                                                      

 Definition, occurence, structural formulae, physiological functions and synthesis of 

Vitamins. 

Vitamins: Structure determination and synthesis of Retinol (A), Thiamine (B1), Riboflavin 

(B2), Pyridoxine (B6) and Biotins (H), Nicotininc acid. 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of 

PGE2 and PGF2 

 

UNIT-IV          15 Hours 

 

Nucleic Acids:            

Nucleic acids: Basic concepts of the structures of RNA and DNA and their hydrolysis 

products, nucleotides, nucleosides and heterocyclic bases, Genetic Code, Finger Print test. 

  

Application of recombinant DNA technology in production of pharmaceuticals, diagnosis of 

diseases, insect control, improved biological detergents, gene therapy-examples. 
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Reference Books and Material:  

 

1. Chemical Aspects of Biosynthesis, John Man, Oxford University Press, Oxford, 1996.  

 

2. Chemistry of Natural Products: A Unified Approach, N. R. Krishnaswamy, University    

     

Press (India) Ltd., Orient Longman Limited, Hyderabad, 1999.  

 

3. Introduction to Organic Chemistry, A Streitweiser, CH Heathcock and E.M./Kosover IV  

   

    Edition, McMillan, 1992. (For Merrifield synthesis of peptides and also for other aspects of  

    Unit IV)  

 

4. Bio-organic Chemistry, H.Dugas and C. Penney, springer, New York, 1981. 

 

5. Details of Primary literature:     Nomenclature: Structure: Dolastatin-10: JACS, 1987, 109,   

    6883 (structure), ibdi, 1989, 111, 5463, JCS, Parkin I, 1996, 859 (synthesis). 
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III SEMESTER 

          Laboratory Course-1    

                  100 M 
 Multistep Synthesis of Organic Compounds:  

 

The experiments should illustrate the use of organic reagents and may involve purification of 

the products by chromatographic techniques. 

  

1. Beckmann rearrangement: Benzanilide from Benzophenone  

Benzophenone → Blenzophenone oxime → Benzanilide  

 

2. Benzilic acid rearrangement: Benzilic acid from benzoin  

Benzoin → Benzil → Benzilic acid  

 

3. P-Bromo Aniline from Aniline :  

Aniline → Acetanilide → P-Bromo Acetanilide → P-Bromo Aniline 

  

4. Symmetrical Tribromo Benzene from aniline:  

Aniline → Tribromoaniline→Tribromobenzene  

 

5. 2,4,6-trimethylquinoline from p-toluidine  

p-toluidne→ 4-(p-tolylamino) pent-3-ene-2-one → 2,4,6-trimethylquinoline 

  

6. Flavone from o-hydroxy acetophenone  

o-hydroxy acetophenone → o-benzoyl acetophenone → o-hydroxy- dibenzoylmethane →    

Flavone  

 

7. 2-phenylindole from phenylhydrazine  

phenylhydrazine →acetophenone phenylhydrazone→ 2-phenylindole  

 

     Laboratory Course-2          100 M 
 

 

Spectral Identification of Organic Compounds (UV, IR, 1
H

- and 
13

C- NMR, MASS).  

 

A minimum of 40 representative examples should be studied 

  

Books Suggested  

1. Modern Organic Synthesis in the Laboratory A Collection of Standard Experimental    

    Procedures, Jie Jack Li, Chris Limberakis, Derek A. Pflum  

2. Practical organic chemistry by Mann & Saunders  

3. Text book of practical organic chemistry by Vogel  

4. Spectrometric Identification of organic compounds, R.M. Silverstein, F.X. Webster and  

    D.J. Kiemle, 7th Ed., (Wiley) 
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IV – SEMESTER 

              Laboratory Course-1                            100 M 

 

Chromatographic Separation and Isolation & identification of Natural Products 

 

1. Thin layer chromatography: Determination of purity of a given sample, monitoring the 

progress of chemical reactions, identification of unknown organic compounds by comparing 

the Rf values of known standards.  

2. Isolation and identification of Natural Products  

(a) Isolation of caffeine from tea leaves  

(b) Isolation of euginol from cloves  

(c) Isolation of casein and lactose from milk  

(d) Isolation of limonene from lemon peel  

(e) Isolation of piperines from black pepper  

(f) Isolation of lycopene from tomatoes  

(g) Isolation of β-carotene from carrots  

 

 

Laboratory Course-2 

    Estimations and Chromatography          100 M 

 

1. Estimation of (a) Glucose (b) Phenol (c) Aniline (d) Acetone (e) Aspirin (f) Ibuprofen  

   (g) Paracetamol  

2. Separation by column chromatography: Separation of a mixture of ortho and para     

    nitroanilines using silicagel as adsorbent and chloroform as the eluent. The column  

    chromatography should be monitored by TLC.  

 

Books Suggested:  

1. Ikan, R. Natural Products, A Laboratory Guide, 2nd ed.; Academic Press: New York,  

    1991.  

2. Adapted from Introduction to Organic Laboratory Techniques: A Microscale Approach.   

    Pavia, Lampman, Kriz and Engel. (1999) Saunders College Publishing.  

3. Pharmaceutical drug analysis by Ashutoshkar  

4. Quantitative analysis of drugs in pharmaceutical formulations by P D Sethi  

5. Practical pharmaceutical chemistry part-1 and part-2 by A H Beekett and J B Stenlake  

6. Practical organic chemistry by Mann & Saunders  

7. Text book of practical organic chemistry including qualitative organic analysis by  

    A.I. Vogel (Longman) 

 

 

 



                             ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER-I: ADVANCED CHEMICAL KINETICS AND PHYSICAL 

CHEMISTRY OF POLYMERS 

(Effective from the 2016-17 admitted Batch) 

UNIT–I 

 Theories of reaction rates – Potential energy surfaces – Reaction coordinate – theories 

of unimolecular gas phase reactions – Lindemann hypothesis – Hinshelwood treatment – 

Reactions in solutions – Kinetic Isotope effect – Linear free energy relationships – Hammett 

equation – Okamato–Brown Equation – Taft Equation; Chain Reactions H2–Cl2,H2–Br2 and 

H2–O2 reaction – Explosion limits. 

UNIT–II 

 Complex reactions – Consecutive – Parallel and Opposing reactions – Equilibrium and 

Steady state technique – Michalies – Menten Models. Flow and relaxation Technique for fast 

reactions – NMR methods determining exchange rates. 

UNIT–III 

 Characteristics of macro molecules(addition & condensation of polymerization), 

degree of polymerization. Shapes of macro – molecules, bulk, solution and emulsion 

polymerization – Co-Polymerization, block and graft copolymers ,Ziegler natta catalysis. The 

structure and properties of polymers – Crystallinity. Glass-transition temperature ,Rheology 

and solubility of polymers, processing of polymers –Additives. 

UNIT–IV 

 Interaction of polymers and liquids – Flory – Huggins treatment and its 

limitation,Fractionation ,Viscosities of polymer solutions, Synthesis and properties of 

polyesters ,polylamides polyurethanes ,polystyrene and bakelite .Determination of molecular 

Weights of polymers by osmometry ,light scattering .Ultra centrifuge and Viscometry . 

Suggested books : 

1. Chemical Kinetics by Laidler. 

2. Physical Organic Chemistry by Wiberg. 

3. Kinetics and Mechanism by Frost and Pearson. 

4. Molecular connectivity in Chemistry and Drug Research L.B.Kier and L.H.Hall 

Academic press,1976. 

5. Chemical Kinetics –The study of Reaction Rates in solution –Kenneth 

A.CANNORSV– VCH Publishers. 

6. An introducer to polymer Chemistry –W.R.Moore. 

7. Introduction to polymer Chemistry –R.B.Seymour. 

8. Fundamentals of Polymer Science and Engineering –Anil Kumar and S.K.Gupta. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER II:  QUANTUM CHEMISTRY –II AND CHEMICAL 

APPLICATIONS OF SYMMETRY AND GROUP THEORY  

(Effective from the 2016-17 admitted Batch) 

 

UNIT –I: 

 Wave mechanics of simple systems –Systems with discontinuity in the Potential field 

–Quantum Mechanical tunneling effect –potential barrier with finite thickness. 

 Wave mechanics of systems with variable potential energy – Harmonic Oscillator – 

Hermite polynomials –recursion formula –Energy levels of three dimensional harmonic 

oscillator – degeneracy of the energy levels. 

UNIT –II: 

 Hydrogen like atoms –Solutions of the wave equation –solution of R(r), ɸ (ɸ) and θ (θ) 

equations – Shapes of atomic orbitals –  Space quantization of electronic orbitals. 

 Angular momentum – Commutation realations – Commutation with Hamitonian-Spin-

Orbit interaction –  Vector model of the atom. 

UNIT–III: 

 Representation – reducible and irreducible representations – Orhogonality theorem and 

its consequences – Constructions of Character table for C2v and C3v point groups – Wave 

functions as bases for irreducible representations – Direct Product 

 Hybridization scheme for ABn type of molecules – AB3, AB4, AB5 and AB6 under point 

groups D3h D4h, Td, C4v and Oh 

 Ligand field theory: Splitting of d-orbitals under  D4h, Td, C4v and Oh environments. 

 Construction of molecular orbital correlation diagram (1) for Ϭ bonds in octahedral 

environment and (2) for H2O molecule. 

UNIT-IV: 

 Symmetry selection rules for I.R. and Raman activity – transition moment integral – 

appilication of direct product. 

 Determination of symmetries of total degrees of freedom: Calculation of Chatacter per 

un-shifted atom for different symmetry operations and evaluation of SF6. 

 Determination of symmetries of I.R. and Raman active vibrational modes for different 

molecules SO2, NO2, CCl4, POCl3, PCl5 and SF6. 

 Accidental degeneracy and Fermi Reasonance. 

 

 



Recommended Text Books: 

1. Chemical Appilications of Group Theory, F.A.Cotton Wiley Eastern Limited, New 

Delhi. 

2. Group Theory  and its Appilications to Chemistry, K.V.Ramana, Tata McGraw- 

Hill Publishing Company Limited New Delhi. 

3. Introductory Quantum Chemistry, A.K.Chandra, TATA MCGRAW-HILL 

Publishing Company Ltd., New Delhi. 

4. Quantum Chemistry, Iran Levine, Pearson Education. 

5. Theoretical Chemistry, S.Glastone. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER-III: STATISTICAL THERMODYNAMICS AND SOLUTION 

EQUILIBRIA OF PROTON LIGAND COMPELXES 

(Effective from the 2016-17 admitted Batch) 

 

UNIT-I: 

Statistical mechanics : Ensembles (Canonical and micro canonical ) –Basic definition 

distribution and microstates ,thermodynamic  probability . The classical distribution law . The 

Maxwell – Boltzmann distribution law ,method of lagrangian multiplies ,indistinguishable  

particles, quantum statistics – Bose –Einstein and Fermi Dirac Statistics, Conditions for the 

applicability of Maxwell – Boltzmann statistics, Bose – Einstein statistics and radiation, 

extreme gas degeneration, degenerate electron gas. 

UNIT-II : 

Statistical thermodynamics: Partition function. Thermodynamics functions from  

partition functions for multiple degree of freedom, theories of heat capcities of solids, stastical 

evaluation of entropy, comparison of statistical values with third law entropies (thermal 

entropies). 

UNIT-III : 

Gran analysis of acid base titrations –Determination of Carbonate content and 

correction factors for  PH  meter dial readings ; Secondary formation function nbarh; 

Calculation of stability constants of proton ligand complexes –successive approximation 

method –half  nbarh method; Simulation of pH metric titration data for proton –ligand systems. 

UNIT –IV : 

Prediction of proton –ligand formation constants using Molecular mechanics/ Quantum 

Chemical methods; Effect of solvent on stability – Abraham multi layer model –LD model; 

Components of expert systems – knowledge base, inference engine and user interface. 

Suggested Books: 

1. M.T.Beck,Complex Equilibria,1991 

2. Alcock,solution Equilibria,1992 

3. Richard E. Dickerson,Molecular Thermodynamics 

4. S.Glasstone, Theoretical Chemistry 

5. S.Glasstone,Thermodynamics  for  Chemists 

6. C.Andrews ,Equilibrium Statistical Mechanics 

7. Davies,  Thermodynamics 

8. Yeremin, Thermodynamics 

9. J.  Rajaram, and T.C. Kuriacose, Thermodynamics for student of chemistry. 



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER –IV :  INSTRUMENTATION 

(Effective from the 2016-17 admitted Batch) 

UNIT –I : 

Spectrophotometry – deviations from Beer -  lamberts law Instrumentation –Errors in 

Spectrophotometry – photometric   titrations composition and stability  constants  of 

mononuclear  complexes by linear extrapolation methods.Fundamental  principles  of  

Fluorescence  spectroscopy and  basic  instrumentation   of  spectrofluorimeter. 

UNIT –II : 

Chromatrographic  methods  - Ion exchange   chromatography  separation  of  transition  

metal  ion – solvent  extraction  - partition  coefficient – distribution  ratio  - classification  of  

solvent  extraction  systems  and  evaluation  of  formation  constants  and  applications  Gas 

liquid Chromatography  principal   -  Instrumentation  -  retention  time  - retention  volume –

Elementrary principles  of HPLC  and  hyphenated  instruments. 

UNIT –III : 

Techniques and instrumentation of IR , Microwave  and  Raman. Theory  and  

instrumentation  Atomic  absorption  spectroscopy -  Atomic  emission   spectroscopy  with   

ICP  source  -  Elementary  principles  of  laser  mass  spectrometry. 

UNIT – IV : 

Polarography  - Introduction  -  types  of  currents  - qualitative  and quantitive  aspects  

of  polarography – analytical  applications  to  organic  and  inorganic  compounds  -  Evaluation 

of  stability  constants  by  deford and  hume  method – amperometric  titrations. Principles  of  

thermo  gravimetry  -  Apparatus  and  working,  Differential   methods  of  analysis  - principle  

factors  affecting  DTA  curve. Application of  DTA . 

Suggested  Books: 

1. Quantitative Analysis – R.A.Day  and  A.L.Underwood 

2. Quantitative  Inorganic  Analysis – A . I . Vogel 

3. Spectroscopy S.Walker and   Straw  Volumes   I, II  and  III 

4. Instrumental  Methods  of  Chemical  Analysis  -  Kudesla  Snwheny ( Pragati  Prallesan 

Meerut) 1988. 

5. Instrumental Techniques for Analytical Chemistry-Frank settle (Pearson Eddition 

)2004. 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper - I: Separation Methods – I 
(Effective from 2016-17Admitted batch) 

 

Unit – I Chromatography - 1 
 

Chromatography: classification of different chromatographic methods, methods of 

development-Elution development, Gradient elution development, displacement 

development, and frontal analysis. 

Principles of chromatography, different migration, adsorption phenomena, partition, 

adsorption coefficient, retardation factor, retention time and volume, column 

capacity, temperature effects, partition isotherm. 

Dynamics of chromatography-efficiency of chromatographic column, zone 

spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation, 

resolution, choice of column, length and flow velocity, qualitative and quantitative 

analysis. 

 

Unit - II Chromatography – 2 

 

     Column chromatography (adsorption chromatography): principles, general 

aspects, adsorption isotherms, chromatographic media, nature of forces between 

adsorbent and   solutes, eluents (mobile phase), column chromatography without 

detectors and liquid chromatography with detectors and applications. 

 

         Gel Exclusion chromatography or Gel filtration chromatography: principles,         

properties of  xerogels, apparatus and detectors, resolution of gel type, applications 

to organic compounds. 

 

 Capillary Electrophoresis : Principle, Details of the Instrument, Applications to  

Inorganic and  Organic compounds. 

 

Unit – III  Chromatography – 3 
 

      Gas chromatography: Theory, Instrument description of equipment and different 

parts, columns (packed and capillary columns), detector specifications-thermal 

conductivity detector, flame ionization detector, electron capture detector, nitrogen-

phosphorus detector, photo ionization detector, programmed temperature gas 

chromatography; applications in the analysis of gases, petroleum products etc., 

other detectors used their Principles and Applications.  

 

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves, 

application in the separation of gases including hydrocarbons, ion exclusion-

principles and applications,    



      Counter current chromatography-principles and application, Affinity 

chromatography-  principles and applications 

 

  GC-MS – Introduction 

 

Instrumentation – GC – MS interface – Mass spectrometer (MS) Instrument 

operation, processing GC – MS data – ion chromatogram Library searching – 

Quantitative measurement – sample preparation Selected ion monitoring – 

Application of GC-MS for Trace constituents. Drugs analysis, Environmental 

analysis and others. 

 

Unit – IV Chromatography – 4 

 

  Liquid-liquid partition chromatography: principle, supports, partitioning liquids, 

eluents,  reverse phase chromatography, apparatus, applications 

 

 High performance liquid chromatography: Theory, Instrument  description of the 

different parts of the equipment, columns, detectors-UV detector, refractometric 

detector, Fluorescence detector, Diode Array detector, applications in the separation 

of organic compounds, names of other detectors used their Principles and 

Applications.   

 

   LC-MS – Introduction – Instrumentation – liquid chromatograph – Mass 

spectrometer Interface – Instrumental details – Processing LC-MS data – ion 

chromatograms –   Library searching – Quantitative  measurements. 

         Sample preparation – selected ion monitoring. Application of LC-MS for Drug   

analysis,  Environmental samples and others. 
 

Text books: 

 

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,    

New York 

2. M.N. Sastri ,Separation methods,  Himalaya Publishing Company, Mumbai 

 

Reference books: 

1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New   

York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. H.M Mc Nair and J. M. Miller, Basic Gas Chromatography, John Wiley, New 

York 

6. W. Jeumings, Analytical Gas chromatography, Academic Press, New York 

7. H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 

Paper- II: Quality control and Traditional methods of Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I:  Quality control in Analytical Chemistry 

 

(a) Characteristics of an analysis: quality of an analytical procedure, limit of detection, 

sensitivity, safety, cost measurability, selectivity and specificity, quality control-

principles of Ruggedness test, control charts, Youden plot, and ranking test. 

 

(b) Evaluation and reliability of analytical data: limitation of analytical methods, accuracy, 

precision, errors in chemical analysis, classification of errors, minimization of errors, 

significant figures, computations and propagation of errors. 

 

(c) Statistical analysis: Mean deviation, Standard deviation, coefficient of variance, normal 

distribution, F test, T test, rejection of results, presentation of data. 

 

(d) Quality assurance and management systems: elements of quality assurance, quality 

assurance in design, development, production and services, quality and quantity 

management system, ISO 9000 and ISO 14000 series-meaning of quality, quality 

process model, customer requirement of quality calibration and testing, statistical process 

control, process control tools, control chart, statistical quality control, acceptance 

sampling. 

Good laboratory practices (GLP) – need for GLP, GLP implementation and organization, 

GLP status in India. 

(e)   Brief out line of ICH guide lines on drug substances and products. 

 

Unit – II   Decomposition techniques in analysis 

 

(a) Inorganic Compounds 

Principle  of decomposition and Dissolution. Difference between dissolution / decom-

position of Organic and Inorganic substances. 

Importance of Decomposition Techniques in Analysis. 

   Principle of  Dissolution of an inorganic substance.   

   Decomposition of samples with acids – H2O, HCl, HF, HNO3, H2SO4 and HClO4 

   Decomposition of samples by fusion, Principle and with two examples each  

       Alkali Fusion--- Na2CO3, NaOH, 

       Acidic Fusion--- Sodium Hydro Sulphate, Sodium Pyro Sulphate  

       Oxidation Fusion---Na2O2, Sodium Chlorate 

       Reductive Fusion Na2CO3 + Na4BO4 

           What is Sintering process, How is it different from Fusion. 

   Fusion with alkali carbonates, alkali hydroxides, Sodium Peroxide 

   Decomposition of samples by sintering with sodium peroxide, sodium carbonate. 

   Principles of decomposition at high temperatures, high pressures . 

   Principles of Microwave and ultrasonic decomposition techniques. 
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(b) Organic Compounds  

      Principles of solubility of organic compounds, non polar, polar solvents. 

      Recrystallisation methods and application of solubility and Recrystallisation. 

 

Unit – III Oxidant systems – Principles and applications in analysis 

 

Analytical chemistry of some selected oxidant systems – formal, standard and normal  

potentials in various media, species responsible for the oxidation properties, stability of 

the solutions, standardization, requirement for the selections of the oxidants, selection of 

suitable indicators for Oxidant systems. 

a) Inorganic Systems Mn (III), Mn (VII), Ce (IV), Cr (VI), V (V), periodate, iodate,  

b) Organic Systems chloramine-T. 

 

Unit – IV Organic Functional group analysis 

 

Classification of functional groups with suitable examples. 

Determination of: 

1) Functional groups imparting acidic nature – thiol, enediol, phenolic hydroxyl. 

2) Functional groups imparting basic nature – Aliphatic and Aromatic primary, 

secondary and tertiary amines – hydrazine derivatives. 

3) Functional groups which impart neither acidic nor basic nature – Aldehydes, Ketones, 

Nitro, Methoxy, Olifinic. 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4. Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R. Belcher, Interscience Public, 

New York 

6. Vogel’s Text Book of Inorganic Quantitative  Analysis – J. Bassett et al, ELBS 

7.   Organic functional groups – S. Siggia 

 

Reference Books: 

 

1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. K.V.S.G Murali Krishna, An Introduction ISO 9000, ISO 1400 Series, Environmental 

Management 

3. Quality Assurance and Good Laboratory Practices, Prof. Y. Anjaneyulu, In Now 

Publication, New York 

4. Quality Assurance in Analytical Chemistry – G.Kateman and F.W Pijpers, John 

Wiley and Sons, New York 

5. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

6. Decomposition Techniques in Inorganic Analysis – J.Dolezal, P.Povondra, Z.Sulcek 

 



 

Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – III: Applied Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I Analysis of Ores 

 

(a) General techniques of analysis applied to complex materials - Scope of metallurgical 

analysis -  

General methods of dissolution of complex materials - Various chemical methods for 

the effective separation of the constituents in the complex materials. 

 

(b) Analysis of ores: Iron ore- Analysis of the Constituents – Moisture , loss of ignition, 

Total Iron,  ferrous Iron ,Ferric Iron, alumina , silica, Titania, Lime, Magnesia, 

Sulphur, phosphrous, manganese, alkalies, combined water, Carbon in blast furnace, 

flue dust and sinter. 

 

(c)   Manganese Ore - Analysis of the Constituents – Total Manganese, MnO2, SiO2, 

BaO, Fe2 O3, Al2O3, CaO, P and S 

 

(d) Chromite Ore - Analysis of the Constituents – Chromium, SiO2, FeO, Al2O3 CaO,& 

MgO. 

 

(e) Phosphate rock Ore - Analysis of the Constituents -   CaO,P2O5, F, SiO2,CO2,S, 

Na2O, Al2O3, Fe2 O3, Mgo,K2O,Cl,MnO. Organic carbon, Moisture, Loss of ignition. 

 

(f) Aluminium Ore (Bauxite) - Analysis of the Constituents – Silica, Alumina, 

Fe2O3,Titania, MnO, P2O5, CaO, MgO, vanadium, zirconium, and alkalies.  

   

Unit – II Analysis of  Finished Products – I 
 

(a) Analysis of steel for C, Si ,S, P, Mn, Ni, Cr; Mg and analysis of blast furnace slag . 

(b) Analysis of refractory materials: fire clay, flour spar, and magnesite 

(c) Analysis of fluxes - limestone and dolomite. 
 

Unit – III Analysis of Finished Products – II 
 

(a) Chemical Analysis of cement-silica, NH4OH group, ferric oxide,  alumina, lime, 

magnesia,  Sulphide Sulphur , K2O,Na2O, free CaO in Cement and Clinker,SO3 and 

loss on ignition. 

(b) Analysis of oils  -  saponification number, iodine number, and acid number.. 

(c) Analysis of soaps - moisture, volatile matter, total alkali, total fatty matter, free  

caustic alkali   or free fatty acids, sodium silicate , chloride. 

(d) Analysis of paints-vehicle and pigment, BaSO4,total lead and lead chromate 



 

Unit – IV Assessment of water Quality 
 

  Sources of water, classification of water for different uses, types of water pollutants 

and their effects,  

  Analytical methods for the determination of the following ions in water: 

   

  Anions: CO3
2-, HCO3

-, F-, Cl-, SO4
2-, PO4

3-, NO3
-, NO2

-, CN-, S2- 

  Cations: Fe2+, Fe3+, Ca2+, Mg2+, Cr3+, As5+, Pb2+, Hg2+, Cu2+, Zn2+, Cd2+, Co2+ 

Determination of Dissolved oxygen (D.O), Biochemical Oxygen Demand (BOD) and    

Chemical Oxygen Demand (COD), standards for drinking water. 

 
Text books 

 

1. Handbook of Analytical Control of Iron and Steel Production, Harrison John, Weily 

1979 

2. Standard methods of Chemical Analysis, Welcher 

3. Technical Methods of Analysis, Griffin, Mc Graw Hill 

4. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc Graw 

Hill Book Co. 

5. Water Pollution, Lalude, Mc Graw Hill 

6. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

7. Environmental Analysis, S.M. Khopkar (IIT Bombay) 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – IV: INSTRUMENTAL METHODS OF ANALYSIS - I 

(Effective from 2016-17 Admitted batch) 

 
Unit – I : Spectroscopic Methods - 1 

 

(a) UV-Visible Spectroscopy: laws of absorption, deviation from Beer’s law, single and 

double beam spectrophotometers-instrumentation, sources of radiation, detectors, 

qualitative analysis by absorption measurements, general precautions in 

colorimetric determinations, determination of certain metal ions by using ligands 

– Fe2+, Fe3+, Al3+, NH4
+, Cr3+, Cr6+, Co3+, Cu2+, Ni2+ and anions – NO2

-, PO4
3- 

using suitable reagents, simultaneous determinations of dichromate and 

permanganate in a mixture, spectrophotomeric titrations, principle of diode array 

spectrophotometers. 

(b) Spectrofluorimetry: Theory of fluorescence, phosphorescence, factors affecting the 

above, quenching, relation between intensity of fluorescence and concentration, 

instrumentation, application with reference to Al3+, chromium salts, fluorescence, 

thiamin (B1) and riboflavin (B2) in drug samples. 

 

Unit – II : Spectroscopic Methods - 2 

 
(a)      Infrared spectroscopy: units of frequency, wavelength and wave number 

molecular vibrations, factors influencing vibrational frequencies, instrumentation, 

sampling techniques, detectors, characteristic frequencies of organic molecules, 

qualitative and quantitative analysis with reference to  (petroleum refinery and 

polymer industry), selected molecules like CO, CO2, non-destructive IR method 

for the analysis of CO and other organic compounds, principles of Fourier 

transform IR. 

 

(b) Raman Spectroscopy: Raman effect and spectra, differences between Raman 

spectra and IR spectra, instrumentation, Raman spectra of CO, CO2, N2O, H2O. 

 

 

Unit – III : Spectroscopic Methods -3 

 

(a) NMR Spectroscopy: resonance condition, origin of NMR spectra, instrumentation, 

chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, 

mechanism for spin-spin coupling, interpretation of NMR spectra of typical organic 

compounds, factors influencing NMR spectra, fast chemical reactions, magnitude of 

I, nuclei with quadrupole moments, FT NMR, study of isotopes other than proton-13C, 
15N, 19F, 31P, 11B, double resonance, spin tickling, shift reagents, applications. 
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(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, 

Krammers degeneracy, fine splitting, instrumentation, introduction to double 

resonance technique, difference between ESR and NMR spectra, quantitative 

analysis, application to study of free radicals and other analytical applications. 

 

Unit – IV : Spectroscopic Methods -4 

 

(a)  Mass Spectroscopy: Principle, basic instrumentation, energetics of ion formation, 

types of peaks observed, resolution, qualitative analysis, molecular weight 

determination, quantitative analysis, advantages 

 

(b) X-ray Spectroscopy (XRF): chemical analysis by X-ray spectrometers, energy 

dispersive and wavelength dispersive techniques, evaluation methods, 

instrumentation, matrix effects, applications. 

 

Text Books: 

 

1. Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

2. Principles of instrumental analysis – Skoog and West 

3. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C 

Denney, G.H Jefferey and J.Madhan 

4. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, 

Meerut 

5. Instrumental methods of Analysis – Chatwal and Anand 

6. Instrumental methods of Analysis – Ewing 

7. Handbook of ICP 

8. The ICP – Bogdain B. 

 

Reference Books: 

 

1. Applications of ICP-MS, A.R Date and A.L Glay, London (Eds), Blackie, 

London 

2. A. Moutaser and D.W Gologhtly (Eds), ICP in Analytical Atomic 

Spectrometry, VeH Publishers, New York 

3. G.I Moore, Introduction to ICP emission Spectrometry in Analytical 

Spectroscopy, Elsevier, Amsterdam 
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Unit – I Chromatography - 5 
 

(a) Paper chromatography: principle, papers as a chromatographic medium, modified 

papers, solvent systems, mechanism of paper chromatography, experimental 

technique, different development methods-ascending, descending, horizontal, circular 

spreading, multiple development, two dimensional development, reverse phase paper 

chromatographic technique-visualization and evaluation of chromatograms, 

applications. 

 

(b) Thin layer chromatography: principle, chromatographic media-coating materials, 

applications, activation of adsorbent, sample development, solvent systems, 

development of chromatoplate, types of development, visualization methods, 

documentation, applications in the separation, HPTLC-principle, technique, 

applications. 

 

Unit – II Chromatography - 6 
 

(a) Ion Exchange: principles of ion-exchange systems, synthetic ion-exchange resins, 

properties of anion and cation exchange resins, ion-exchange mechanism, ion-

exchange equilibria, selectivity, ion-exchange capacity, applications of ion-

exchangers in different fields. 

 

(b) Ion exchange chromatography: Principle, Equipment, Application Specifically 

Separations of Lanthanides, Actinides, amino acids. 

 

(c) Ion chromatography: principles of separation, instrumentation, detectors, separation 

of cations and anions, applications in the analysis of water and air pollutants.   

 

Unit – III Sampling of Solids, Liquids and Gases 

 
Sampling: Basis of sampling, purpose of sampling, homogeneous and heterogeneous 

samples, statistical criteria for good sampling, sample size, sampling unit, gross 

sample, laboratory sample. 

Sampling of Solids: Cone and Quartering method, Long pile and alternative shovel 

method, precautions in preservation of solid samples, sampling of metals and other 

solids rods, wires, sheets, plates, especially Gold, Silver, Iron and other metals. 

Sampling of different types of liquids: different sampling techniques, sampling of 

drinking water, industrial effluents, precautions in sampling and preservation of 

collected liquid samples. 



Sampling of gases: sampling and Preconcentration by adsorption or absorption 

method, instantaneous monitoring, sampling in samplers and subsequent monitoring, 

different types of gas samplers, precautions in preservation of samples, systematic 

sampling and random sampling. 

 

Unit – IV Importance of Analytical chemistry & Solvent Extraction 

 
(a) Importance of Analytical Chemistry to Industrial Research: Importance of 

Qualitative and Quantitative analysis in research and development, industries and 

other branches of science. 

Development and validation of an analytical method, units, concentrations, 

calculations, standards, chemical reactions, expressions of concentrations, importance 

of separation methods with examples. 

 

(b) Solvent Extraction: principles and processes of solvent extraction, Distribution Law 

and Partition coefficient, nature of partition forces, different types of solvent 

extraction systems – Batch extraction, Continuous extraction, Counter current 

extraction, solvent extraction systems, applications in metallurgy, general 

applications in analysis and pre-concentration, special  extraction systems like crown 

ethers, super fluid and surfactant extractions-examples. 

 

Text books: 

1.   R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

2. Separation methods, M.N Sastri, Himalaya Publishing Company, Mumbai 

 

Reference books: 

1.   E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2.   E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. E.Stahl, Thin layer chromatography, Academic Press, New York 

6. James, G.Tartor (Ion chromatography) 
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Unit – I Precipitation methods - 1 

 

(a) Crystal  habit  and  super  saturation,  nucleation  and  crystal  growth,  homogeneous  

and  heterogeneous  nucleation, solubility and particle size, colloids, completeness of 

precipitation , effect of excess precipitant, pH, complex formation, temperature, 

purity of precipitates, aging. 

 

(b) Co-precipitation and post precipitation : theory of adsorption of salts having an ion 

in common with the main precipitate, co-precipitation in colloidal precipitates, 

adsorption of solvents, mixed crystal formation by occlusion and entrapment, re-

precipitation with examples, Post-precipitation – theory of post-precipitation, 

examples of post-precipitation, conditions for obtaining pure and quantitative 

precipitates. 

(c) Precipitation Titrations: Principle, Indicators for precipitation titrations, 

determination of halides.  

 
Unit – II Precipitation methods - 2 

 

 (a) Precipitation from Homogeneous Solution (PFHS): theory of PFHS, methods of 

PFHS – increase in pH, decrease in pH, cation release, anion release, reagent 

synthesis, change in oxidation state, photochemical reactions, precipitation from 

mixed solvents. Applications of  PFHS methods. 

 

(b) Gravimetric determinations: nature of species, preparation of solutions, limitations,  

     interferences, inorganic precipitants-chloride and sulphate, organic precipitants 

dimethyl glyoxime (DMG), oxine, benzidine, salicylaldoxime, benzoin oxime, 

sodium tetraphenyl boron,  tetraphenyl arsonium chloride. 

 

(a) Electro-gravimetric analysis: principle, important terms in electrogravimetry, 

decomposition voltage or decomposition potential, over voltage and their importance, 

instrumentation, electrolysis at constant current, determination of Cu2+ by constant 

current electrolysis, electrolysis at controlled potentials, determination of Cu, Pb, Sn 

in brass and bronze by controlled potential electrolysis. 

 

Unit – III Reductant system – Principles and applications in analysis 

 

 Analytical chemistry of some selected reductant systems – formal, standard and 

normal potentials in various media, stability of the solutions, species responsible for 



the reduction properties,  standardization, requirement for the selection of the 

reductants, selection of suitable indicators for various reductant systems,   

(a) Inorganic Systems – Cr (II), V (II), Ti (III), Sn (II), Fe (II) in H3PO4 and 

hydrazine,  

(b) Organic Systems – hydroquinone and Ascorbic acid. 

 

Unit – IV Analysis of some selected Drugs: 

 

Basic considerations of drugs – Classification  

Determination of the following Drugs: 

1) Actyl salicylic acid ( Antipyretic – Analgesic ) 

2) Testosterone, progesterone and cortisone (Steroids and corticoids) 

3) Sulphadiazine ( sulphadrugs) 

4) Phenobarbitone (Barbituric acid derivatives) 

5) Chloramphenicol, Benzyl penicillin and Tetracycline (Antibiotics) 

6) Thiamine (B1), Riboflavin (B2) and ascorbic acid (c) [Vitamins] 

7) Isoniazid ( Antimicrobacterial agents) 

8) Methlydopa (Antihypertensive agents) 

9) Metronidazole (Antiamoebic agents). 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders 

Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4.  Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R.Belvher, Interscience Public, 

New York 

6.   Vogel’s Text Book of norganic Quantitative  Analysis – J.Bassett et al, ELBS 

7.  Pharmaceutical analysis – T. Higuchi, Brochmann hausfen 

 

Reference Books: 

 

      1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 
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Unit – I Analysis of raw materials  

 

(a) Analysis of non-ferrous alloys: 

(i) Brass – Analysis of the constituents – Cu, Zn, Sn, Pb and Fe. 

(ii) Bronze - Analysis of the constituents – Cu, Sn, Zn, Pb and Fe. 

(iii) Solder - Analysis of the constituents – Sn, Pb and Sb. 

(b) Analysis of Ferro alloys : 

(i) Ferro silicon -   Analysis of the constituents – Si, C, P,S 

(ii) Ferro vanadium -   Analysis of the constituents – V, C, P, S. Si, Al. 

(iii) Ferro manganese - Analysis of the constituents – Mn, S, C, P, Si 

(iv) Silico manganese -Analysis of the constituents – Mn, S, C, P, Si 

(v) Ferro chromium - Analysis of the constituents – Cr, C, Si. 

 

Unit – II Analysis of Soil, Fertilizer and Fuel 

 

(a) Analysis of soils: sampling, determination of moisture, total N, P, Si, lime, humus 

nitrogen, alkali salts, soil absorption ratio.  

 

(b) Analysis of fertilizers: ammonical fertilizers, Phosphate fertilizers, Nitrate 

fertilizers. 

 

(c) Analysis of fuels: solid fuels-coal, proximate analysis, ultimate analysis, heating 

value, grading of coal based on Ultimate Heat Value(UHV). 

 

Unit – III Assessment of Air Quality 

 

Composition of pure air, classification of air pollutants, toxic elements present in 

dust and their sources – collection of air samples. 

  Sources, effects, control of pollution and chemical analysis for the 

following. 

 (a)  Primary pollutants: 

(i) Carbon compounds - Carbon monoxide(CO) and Carbon dioxide(CO2 ). 

         (ii) Sulphur compounds- sulphur dioxide (SO2),  Sulphur trioxide (SO3) and    

Hydrogen   Sulphide (H2S). 

(iii) Nitrogen compounds - nitric oxide (NO),and nitrogen dioxide (NO2),  

(iv) Hydrocarbons - Aliphatic hydrocarbons and polycyclic aromatic hydrocarbons 

(PAH). 

(v) Particulate matter -  Repairable and Suspended particulate matter, Inorganic and 

Organic particulates. 



 (b) Secondary pollutants -  ozone (O3), peroxy acetyl nitrate (PAN), peroxy benzyl 

nitrate (PBN) 

    (c ) Standards for ambient air quality. 
 

Unit- IV Kinetic Methods of Analysis & Non aqueous Titrimetry 

 
   (a)  Kinetic methods of analysis: introduction, slow reactions, catalyzed reactions, 

methods  of  determination of catalyst concentration, extrapolation method for the 

determination of catalyst, variable time method, fixed time method, examples for 

the determination of toxic metals and anions using some typical kinetic reactions. 

 

  (b ) Non aqueous titrimetry : Classification of solvents and titrations for non aqueous 

titrmetry-    Types of reactions - Indicators . 

(i)   Determination of acids 

(ii)  Determination of bases 

(iii) Karl-Fisher reagent for the determination of moisture content in drugs and 

other  samples.  

 
Text books 

      1.   Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co 

      2.   Standard methods of Chemical Analysis, Welcher 

2. Technical Methods of Analysis, Griffin, Mc Graw Hill 

3. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc 

Graw Hill Book Co. 

4. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

5. Environmental Analysis, S.M Khopkar (IIT Bombay) 

6. Environmental Air Analysis, Trivedi and Kudesia, Akashdeep Pub. 
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Unit – I: Spectro-analytical Methods of Analysis 

 

(a)Flame photometry: theory, instrumentation, combustion flames, detectors, and   

analysis of Na, K, Ca, Mg 

(b)Atomic Absorption Spectrometer: theory, instrumentation, flame and non-flame 

techniques, resonance line sources, hollow cathode lamp, instrumentation, chemical and 

spectral interferences, applications with special reference to analysis of trace metals in 

oils, alloys and toxic metals in drinking water and effluents 

 

(c)Inductively coupled plasma spectrometer(ICP-AES, ICP-MS): principles, 

instrumentation, plasma, AES detectors, quadrupole mass spectrometers, difference 

between the two detectors, analysis methods for liquids and solids, applications in the 

analysis of trace and toxic metals in water, geological and industrial samples. 

(d) Arc and Spark spectrographic Direct analysis of solid for metals. 

 

Unit – II  Thermal methods of Analysis 

 

 (a)  Thermo gravimetry-theory, instrumentation, applications with special reference to  

        CuSO4.5H2O, CaC2O4.2H2O, CaCO3, (COOH)2.2H2O 

 (b) Differential thermal analysis-principle, instrumentation, difference between TG and    

DTA -  applications with special reference to the clays and minerals, coals (fuels) 

 (c)Differential scanning calorimetry-principle, instrumentation, applications to 

inorganic materials like chlorates and per chlorates, ammonium nitrate,  organic 

compounds and Drugs. 

 

Unit- III : Electro analytical Methods of Analysis - 1 

 

(a) Voltametry and polarographic analysis : principle of polarography, residual  

current, migration current, diffusion current, half-wave potential, Ilkovic equation, 

instrumentation, Dropping mercury electrode (DME), advantages and disadvantages 

of DME, qualitative and quantitative analysis of inorganic ions-Cu, Bi, Pb, Cd, Zn, 

AC polarography, pulse polarography 

 

(b) Anode stripping voltametry: principle, instrumentation, Hanging mercury drop 

electrode, application in the analysis of Pb and Cd in environmental samples, 

principle of cathode stripping voltametry. 
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(c ) Coulometric analysis: principles of coulometric analysis with constant current, 

coulometric  analysis with controlled potential, applications of coulometric methods 

for the analysis of cations-As (III), Fe (II) and I- and S2- by using I2 liberations and 

Ce4+ liberation in solutions 

 

 Unit – IV Electro Analytical and Radio chemical methods of analysis - 2 

 

(a) Ion Selective Electrodes: reference electrodes - hydrogen electrode, calomel 

electrode, silver chloride electrode; indicator electrodes – hydrogen and glass 

electrodes, theory of membrane potentials and liquid junction potentials, types of 

ion selective electrodes, basic properties, potentials and construction, calibration of 

ion selective electrodes, ion selective electrodes with fixed membrane sites, silver, 

lead, cadmium, sulfide, fluoride, cyanide and glass electrodes, applications in the 

analysis of air and water pollutants, principles of liquid membrane, gas sensing and 

enzyme based electrode 

 

(b) Radio chemical methods of analysis: detection and measurement of radioactivity, 

introduction to radioactive tracers, applications of tracer technique, isotope dilution 

analysis -  applications, activation analysis – application, advantages and 

disadvantages, radio carbon dating technique 

 

Text Books: 

 

1.         Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

 2.         Principles of instrumental analysis – Skoog and West 

1. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C Denney, 

G.H Jefferey and J.Madhan 

2. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, Meerut 

3. Instrumental methods of Analysis – Chatwal and Anand 

4. Instrumental methods of Analysis – Ewing 

 

Reference Books: 

 

W.Wendtlandt, Thermal Analysis, John Wiley Sons, New York 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization:  Analytical Chemistry 
ANALYTICAL CHEMISTRY PRACTICAL – I 

(With effect from 2016-2017 admitted batch) 

 

Classical Methods of Analysis-1 

 

1. Water analysis 

(i) Determination of total hardness (Ca2+ and Mg2+) of water samples 

(ii) Determination of chloride (Cl-) present in water samples  

(iii) Determination of dissolved oxygen (DO) of drinking water and sewage water 

 

2. Complexometric titrations 

(i) Determination of the concentration of calcium in milk powder by 

complexometric titration (EDTA) 

(ii) Determination of Calcium and Magnesium in limestone or dolomite samples 

using EDTA. 

 

3. Fertilizer analysis 

(i) Determination of  ammonia from ammonia containing fertilizer 

(ii) Determination of  phosphate from fertilizer 

 

4. Analysis of iron ore 

(i) Complete analysis of iron ore 

(ii) Determination of percentages of Fe (II) and Fe (III) present in iron ore  sample  

 

5. Analysis of Coal 

(i) Determination of moisture content of coal sample 

(ii) Determination of volatile matter of coal sample 

(iii)Determination of fixed carbon of coal sample 

(iv)  Determination of ash content of coal sample 

 

 

 

 

 

 



 

 Instrumental Methods of Analysis-1 

1. pH metry 

(i) Determination of alkalinity of a coloured effluent using pH metric titration. 

(ii) Determination of purity of commercial HCl using pH metric titration. 

(iii)Determination of purity of commercial H2SO4 using pH metric titration. 

 

2. Potentiometry 

(i) Determination of Cr(VI) with Fe(II) using potentiometric end point 

(ii) Determination of Fe (II) using ceric sulphate by potentiometric end point 

(iii)Determination of a mixture of Ce(IV) and V(V) with Fe(II) by potentiometric 

end point 

(iv) Determination of KSCN with AgNO3 by potentiometric end point. 

 

3. Spectrophotometry 

(i) Determination of Fe (III) using potassium thiocyanate  

(ii) Determination of Iron(II) using orthophenanthroline 

(iii)Determination of phosphate in fertilizer and cola drinks by Molybdenum blue 

method  

(iv) Determination of Manganese (II) -periodate method  

 

4. Flame photometry  

(i) Determination of sodium present in bread samples 

(ii) Determination of sodium and potassium in a given sample of fertilizer  

 

5. Thin layer chromatography: Determination of Rf values and identification of organic 

compounds in a given mixture by TLC 

(i) Separation of mixture of benzil and 2-nitrophenol 

(ii) Mixture of benzophenone and naphthalene 

(iii) Mixture of 2-nitrophenol and 4-nitrophenol 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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Classical Methods of Analysis-2 

1. Water analysis 

(i) Determination of alkalinity (CO3
2-, HCO3

-) of water samples. 

(ii) Determination of chemical oxygen demand (COD) of drinking water and 

sewage water 

(iii) Determination of biological oxygen demand (BOD)of drinking water and 

sewage water 

 

2. Redox titrations 

(i) Determination of oxalate in kidney stones by permanganometric titration. 

(ii) Determination of Fe(II) present in an Iron tablet using KMnO4 

 

 

3. Fertilizer analysis 

(i) Determination of  nitrate from fertilizer 

(ii) Determination of sulfur (as sulfate) from sulfur containing fertilizer. 

 

4. Analysis of oils and soaps  

(i) Determination of saponification value, acid value and iodine value of oil 

sample 

(ii) Determination of moisture content and total alkali of soaps 

 

5. Separation and determination of ions by ion-exchanger resins 

(i) Determination of Na+  by cation exchanger resin 

(ii) Determination of Na+ and K+ in a mixture by cation exchanger resin 

(iii)Determination of Cl- and Br- in a mixture by anion exchanger resin 

 

 

 

 

 

 

 

 

 



Instrumental Methods of Analysis-2 

1. pH metry 

(i) Determination of purity of commercial H3PO4 by pH metric titration 

(ii) Determination of CH3COOH by pH metric titration. 

(iii)Determination of stability constant of copper glycinate 

 

2. Potentiometry 

(i) Determination of Fe(II) using Mn(VII) of by potentiometric titration 

(ii) Determination of Fe (II) using V(V) of by potentiometric titration 

(iii)Determination of a mixture of Mn(VII) and V(V) with Fe(II) using 

potentiometric end point 

(iv) Determination of a mixture of bromide and chloride with AgNO3 using 

potentiometric end point 

 

3. Spectrophotometry 

(i) Determination of nitrite in drinking water samples by diazotization method 

(ii) Determination of nitrate -phenoldisulphonic acid method 

(iii)Simultaneous Determination of Cr(VI) and Mn(VII) in a mixture without 

separation 

(iv) Determination of Cu(II) using EDTA – Photometric titration method. 

 

4. Flame photometry  

(i) Determination of Lithium by flame photometry 

(ii) Determination  of calcium from milk samples using flame photometry 

 

5. Thin layer chromatography  

(i) Separatation and identification of the given mixture of colourless compounds 

(Diphenylamine, Benzophenone and Naphthalene) 

(ii) Separatation and identification of the given mixture of coloured compounds 

(azobenzene, hydroxyazobenzene, p-aminoazobenzene). 

 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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UNIT-1  

Basic Quantum Chemistry-I- Wave equation-interpretation of wave function-properties of wave function-normalization 

and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting 

up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion 

theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the 

uncertainty principle. 

 

UNIT-II  

Basic Quantum Chemistry-II- Wave mechanics of simple systems with constant potential energy, particle in one-

dimensional box- factors influencing color transition- dipole integral, Symmetry arguments in deriving the selection rules, 

the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box- 

Orthogonality, measurability of energy, position and momentum, average values and probabilities.  Rigid rotor, Wave 

mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.  

  

UNIT-III 

Fundamentals of Molecular Spectroscopy-I: Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules- 

Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. 

Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules- Overtones- Combination 

bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous 

vibrational-rotational spectra of diatomic molecules.                                                               

 

UNIT- IV  

Fundamentals of Molecular Spectroscopy-II: Raman and Electronic Spectra- Classical and quantum mechanical 

explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational 

Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head 

and band shading. Charge transfer spectra    

 

 

References/ Text books 

1. Fundamentals of Molecular spectroscopy: by C.N. Banwell 

2. Molecular spectroscopy: by B.K.Sharma 

3. Molecular spectroscopy: by Aruldas 

4. Introductory quantum mechanics: by A.K. Chandra 

5. Quantum chemistry: by R.K. Prasad 

   

 

 

 

 

 

 

 

General Chemistry - I



    

 

  
  

 
Paper- II: INORGANIC CHEMISTRY-I 

UNIT-1  

Structure & Bonding: Applications of VSEPR, Valence Bond and Molecular orbital theories in explaining the structures of 

simple molecules- role of p and d orbitals in pi bonding. Application of MO theory to square planar (PtCl4
2-) and Octahedral 

complexes (CoF6
3-, Co(NH3)6

3+). Walsh diagram for H2O molecule.  

 

UNIT-II  

Inorganic cage and ring compounds – preparation, structure and reactions of boranes, carboranes, metallocarboranes, 

boron–nitrogen (H3B3N3H3), phosphorus–nitrogen (N3P3Cl6) and sulphur-nitrogen (S4N4, (SN)x) cyclic compounds. Electron 

counting in boranes – Wades rules (Polyhedral skeletal electron pair theory). 

Isopoly and heteropoly acids.  

 

UNIT-III  

Coordination compounds: Crystal field theory - crystal field splitting patterns in octahedral, tetrahedral, tetragonal, square 

planar, square pyramidal and trigonal bipyramidal geometries.  Calculation of crystal field stabilization energies. Factors 

affecting crystal field splitting energies – Spectrochemical series – Jahn – Teller effect, nephelauxetic effect – ligand field 

theory. Term symbols – Russell – Sanders coupling – derivation of term symbols for various configurations. Spectroscopic 

ground states. 

 

UNIT- IV  

Electronic spectra of transition metal complexes: Selection rules, break down of selection rules – Orgel and Tanabe-

Sugano diagrams for d1 –d9 octahedral and tetrahedral transition metal complexes of 3d series – Calculation of Dq, B and β 

parameters. Charge transfer spectra.  Magnetic properties of transition and inner transition metal complexes – spin and 

orbital moments – quenching of orbital momentum by crystal fields in complexes. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and G. Wilkinson, IV Edition, John Wiley and Sons,  

      New York, 1980. 

 

2. Inorganic Chemistry by J.E. Huheey, III Edition, Harper International Edition, 1983. 

3. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin,  

      Affiliated East-West press pvt. Ltd., New Delhi. 

 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999). 
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Paper –III: ORGANIC CHEMISTRY -I 

UNIT – I 

Nature of bonding in organic molecules and Aromaticity             15 Hrs  

(A) Electronic Effects and Reactive intermediates:-Inductive effect, Mesomeric effect (Resonance), Hyperconjugation, 

Steric effect, Tautomerism, acidity and basicity of organic molecules Generation, structure, stability and reactivity of 

carbocations, carbanions, free radicals, carbenes, nitrenes and arynes 

(B) Criteria of Aromaticity:-The Energy, Structural and Electronic Criteria for Aromaticity, Relationship among the 

Energetic, Structural, and Electronic Criteria of Aromaticity. Huckle`s rule and MO Theory, aromaticity in benzenoid non-

benzenoid compounds, Aromaticity in Charged and Fused-Ring Systems, Hetero-aromatic Systems, Annulenes: 

Cyclobutadiene, Benzene,1,3,5,7-Cyclooctatetraene, [10] Annulenes- [12], [14], [16] and [18] annulenes, azulenes, fulvenes, 

fullerenes, ferrocene, anti-aromaticity and homo-aromaticity. 

  

UNIT – II  

Stereo Chemistry & Molecular representation of organic molecules                                                                     20 Hrs 

(A) Molecular Symmetry and Chirality:-Symmetry elements, Definition and classification of Stereoisomers, Enantiomer, 

Diastereomer, Invertomer, Homomer, Epimer, Anomer, Configuration and Conformation Configurational nomenclature: 

D,L and R, S nomenclature, Molecules with a single chiral center: Tetra and Tri coordinate chiral center, Molecules with two 

or more chiral centers; constitutionally unsymmetrical and symmetrical molecules.  

(B) Geometrical Isomerism and Conformations of Cyclic Systems:- Cis-trans, E, Z- and Syn & anti nomenclature, Methods 

of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter 

conversion. Conformations of cyclobutane, cyclopentane, cyclohexane, mono and disubstituted cyclohaxanes. 

(C) Prochirality and Prostereoisomerism:- Homotopic ligands and faces; enantiotopic ligands and faces; diastereotopic 

ligands and faces; nomenclature of enantiotopic ligands and faces (Pro-R, Pro-S, Re, Si carbonyl compounds and Alkenes)  

(D) Stereoisomerism in molecules without chiral Center -Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, 

nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, paracyclophanes, 

trans-cyclooctene and Helicity. 

 

UNIT – III 

Heterocyclic compounds                                                  15 Hrs 

Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size,number and 

nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, 

Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine. 

 

UNIT - IV 

Chemistry of some typical natural products (Alkaloids and Terpenoids)              10 Hrs 

 A study of the following compounds involving their isolation, structure elucidation, synthesis and biogenesis of 

Alkaloids; Atropine, Nicotine, and Quinine.  

Terpenoids: α- Terpeneol, α-Pinene and Camphor. 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

3. Organic chemistry-Clayden J. (Oxford)  

4. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

5. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

6. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

(Publishers, Inc.).   

7. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

8. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

9. Organic Chemistry, R. T. Morrison and R. N. Boyd (Prentice-Hall)  

10. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley).  

11. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  

12. Organic Chemistry Structure and Reactivity, Ege Seyhan, 3rd Ed. (AITBS) 

13. Heterocyclic Chemistry, J.A.Joule, K. Kills and G. F. Smith, Chapman and Hall  

14. Heterocyclic Chemistry, T.L.Gilchrist, Longman Scientific Technical  

15. Heterocyclic Chemistry, Raj.K. Bansal.  

16. An Introduction to the Heterocyclic Compounds, R. M. Acheson, John Wiley. 

 

REFERENCE BOOKS: 

 

1. Chemistry of Natural Products, K.W.Bentley 

2. Stereochemistry of carbon compounds by E.Eliel, John Wiley & Sons, Inc. 

3. Stereochemistry to Organic Compounds, D. Nasipuri, 2nd Ed. (New Age International).  

4. Chemistry of Natural products by R.S. Kalsi Kalyani Publishers. 1983. 
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 Paper – IV: PHYSICAL CHEMISTRY-I 

 

UNIT-I: 

Thermodynamics-I: Concepts of partial molar properties – partial molar volume and its significance; Determination of 

partial molar volume: Graphical method, intercept method and apparent molar volume method. Partial molar free energy, 

chemical potential, Variation of chemical potential with T and P. Gibbs-Duhem equation-derivation and significance. Phase 

equilibrium- Derivation of phase rule from the concept of chemical potential. Ideal solutions - Thermodynamic properties of 

ideal solutions mixing quantities; Vapour pressure-Raoult’s law; Thermodynamic properties of ideally dilute solutions. 

Vapour pressure- Henry’s law. 

Non-ideal systems -Concept of fugacity, fugacity coefficient. Determination of fugacity; Non ideal solutions. Activities and 

activity coefficients; Standard-state conventions for non ideal solutions; Determination of activity coefficients from vapour 

pressure measurements. Activity coefficients of non-volatile solutes using Gibbs-Duhem equation. Chemical equilibrium- 

effect of temperature on equilibrium constant- Van’tHoff equation 

 

UNIT-II: 

Micelles and Macro molecules: Surface active agents, classification of surface active agents, micellization, hydrophobic 

interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, 

thermodynamics of micellization- phase separation and mass action models, Solubilization, micro emulsion, reverse 

micelles. 

Polymer- definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of free radical 

polymerization.  Molecular mass- Number and mass average molecular weight, molecular weight determination-End group 

analysis, Osmometry, viscometry, ultracentrifugation and light scattering methods.   

 

UNIT-III: 

Chemical Kinetics:  Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic 

strength - Debye Huckel theory-Primary and secondary salt effects; Effect of dielectric constant, effect of substituent, 

Hammett equation-limitations, Taft equation; Prediction of rate constants- Consecutive reactions, parallel reactions, 

opposing reactions (Uni molecular steps only, no derivation).  Specific and general acid-base catalysis; Skrabal diagram; 

Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and 

pressure jump methods. 

 

UNIT-IV: 

Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet 

and triplet states, spin-orbit interaction. Quantum yield and its determination; Actinometry - ferrioxalate and uranyl oxalate 

actinometers-problems. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer 

equation. Photochemical equilibrium and delayed fluorescence - E type and P type. Photochemical primary processes, types 

of photochemical reactions-photodissocoation, addition and isomerisation reactions with examples. 
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Books: 

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

3. Physical Chemistry by W.J.Moore, Prentice Hall 

4. Thermodynamics for Chemists, Samuel Glasstone 

5. Chemical Kinetics by K.J.Laidler, McGraw Hill Pub. 

6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 

7. Polymer Chemistry by Billmayer 

8. Introduction to Polymer Science, V.R. Gowriker, N.V.Viswanadhan and J. Sreedhar., Wiley Easter. 

9. Micells, Theoretical and applied aspects, V.Morol, Plenum publishers. 
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LABORATORY WORK (6 hrs/week) 

 

 

INORGANIC CHEMISTRY - I 

 

I.  Inorganic Synthesis: Preparation of  

(i) Tetraamminecopper(II) sulphate 

(ii) Potassium tris-oxalato ferrate(III) trihydrate 

(iii) Tris-thiourea copper(I) sulphate 

 

II. Semi micro qualitative analysis of six radical mixtures 

     (One interfering anion and one less familiar cation for each mixture) 

 

    Anions:  CO3
2- , S2- , SO3

2- , Cl- , Br - , I - , NO3 
- , SO4 

2-, CH3COO - 

                                     C2O4
2- , C4 H4 O6

 2- , PO4
 3- , CrO4 

2-, AsO4 
3-, F - , BO3 

3-  

 

     Cations :     Ammonium (NH4
+) 

  1st group: Hg, Ag, Pb, Tl, W 

  2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo 

  3rd group: Fe, Al, Cr, Ce,  Th, Ti,  Zr, V,  U,  Be   

  4th group: Zn, Mn, Co, Ni 

  5th group: Ca, Ba, Sr 

  6th group: Mg, K, Li  

 

 

 

 

 

ORGANIC CHEMISTRY -I 

 

Preparation, recrystallization, and determination of melting point & yield of the following compounds:  

(i) Aspirin,   (ii)     Nerolin,   (iii) Chalcone,  

(iv) p-Nitro acetanilide,   (v) 2,4,6- Tribromoaniline,  (vi) m-Dinitrobenzene,  

(vii) Phthalimide,   (viii) Diels-Alder adduct.  

 

Books Suggested  

1. Vogel’s Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes and M. J. Thomas, 4th 

& 6th Ed. (Pearson Education Asia).  

 

2. Vogel’s Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, 5 Ed. 

(Longman Scientific & Technical) 
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PHYSICAL CHEMSITRY-I 

 

1. Determination of critical solution temperature of phenol-water system. 

2. Effect of added electrolyte on the CST of phenol-water system. 

3. Conductometric titration of Strong acid versus Strong base 

4. Dissociation constant of weak acid (CH3COOH) by conductometric method. 

5. Conductometric titration of Weak acid vs Strong base. 

6. Determination of cell constant 

7. Adsorption of acetic acid on animal charcoal or silica gel. 

8. Acid-catalyzed hydrolysis of methyl acetate 

9. Determination of partial molar volume of solute –H2O system by apparent molar volume method. 
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Paper- I: GENERAL CHEMISTRY-II 

 

UNIT-1  

Basic Quantum Chemistry-III- Hydrogen atom- solution of R( r ), Φ ( ɸ ) and Ɵ (θ) equations. Probability density in 

orbitals- shapes of orbitals- Perturbation theory- Time independent perturbation theory(only first order perturbation is to be 

dealt with)- application to ground state energy of Helium atom- Variation principle- applications- calculation of zero-point 

energy of harmonic oscillator- many electron atom- Hartee-Fock self-consistent field method(qualitative treatment only) 

 

UNIT-II  

Molecular symmetry and Group Theory in chemistry: Basic concepts of symmetry and Group theory-Symmetry 

elements, symmetry operations and point groups- Schoenflies symbols- Classification of molecules into point groups- 

Axioms of Group theory- Group multiplication tables for C2v and C3v point groups- Similarity transformations- and classes- 

Representations- reducible and irreducible representations, Mullikan symbols, Orthogonality theorem and its implications, 

Character table and its anatomy. 

  

 UNIT-III 

Treatment of analytical data: Accuracy and precision- Classification of errors- Determination of Indeterminate errors-

Minimization of errors- Absolute and Relative errors, propagation of errors-Distribution of Indeterminate errors- Gaussian 

distribution- Measures of central tendency-Measures of precision- Standard deviation- Standard error of mean- student’s t-

test- Confidence interval of mean- Testing for significance- Comparison of two means- F-test- Criteria of rejection of an 

observation- Significant figures and computation rules.                                                                  

 

UNIT- IV 

Introduction to computer programming- FORTRAN 77: Basic structures and functioning of computer with P.C. as an 

illustrative example- Main memory- Secondary storage memory- input/output devices- computer languages- operating 

systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic statements-

Replacement statement- IF statement- logical IF and BLOCK IF statements- GOTO statements-subscripted variable and 

DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN 

statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell 

constant-Electrode potential. 

Flowcharts and computer programs for  

a) Program for the calculation of Cell Constant, Specific Conductance and Equivalence. 

b) Rate Constant of First order reaction or Beer’s law by linear least square method. 

c) Hydrogen ion concentration of a strong acid solution/Quadratic equation. 

d) Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid 

e) Standard deviation and Variance of univariant data                                                                                                                                                                                                                                                        

References/ Text books: 

1. Introductory Quantum chemistry: by A.K. Chandra 

2. Group theory for Chemistry: by A.K. Bhattacharya 

3. Introductory Group theory for chemists : by George Davidson 

4. Vogel’s text book of quantitative analysis: byVogel 

5. Fundamentals of Analytical chemistry: by Skog and West 

6. Principles of computer programming(FORTRAN 77 IBM PC): by V.Rajaraman 

7. Basics of computers for chemists: by P.C. Jurs 
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Paper- II: INORGANIC CHEMISTRY-II 

  

 

UNIT-I  

Metal cluster compounds - definition – evidences for existence of M-M bonds - conditions favorable for formation of M-M 

bonds – preparation, structure and bonding of the following metal cluster compounds. 

Re2Cl8
2-, Mo2Cl8

4-, Re2(RCOO)4X2, Mo2(RCOO)4(H2O)2, Cr2(RCOO)4(H2O)2, Cu2(RCOO)4 (H2O)2, Cr2Cl9
3-, Mo2Cl9

3-, 

W2Cl9
3-, Re3Cl9, Re3Cl12

3-, Mo6Cl8
4+, Nb6X12

2+ and Ta6X12
2+. 

Polyatomic clusters – Zintle ions, Chevrel phases. 

UNIT-II  

Organometallic compounds  - 16 and 18 electron rules. Isoelectronic relationship - Synthesis, structure, bonding and 

reactions of carbon monoxide, dinitrogen and nitric oxide complexes. Isolobal relationship – H, Cl, CH3, Mn(CO)5; S, CH2, 

Fe(CO)4; P, CH, Co(CO)3 ; Synthesis, structure, bonding and reactions of metallocenes with special reference to ferrocene. 

 

UNIT-III  

Metal Ligand equilibria in solution: Step wise and overall formation constants and their interaction– trends in stepwise 

constants – factors affecting  the stability of metal complexes–Pearson’s theory of hard and soft acids and bases (HSAB), 

chelate effect and its thermodynamic origin, determination of  stability constants of complexes–spectrophotometric method 

and pH–metric method. Reactivity of metal complexes–inert and labile complexes.  Explanation of lability on the basis of 

VBT & CFT. 

Bio-Inorganic Chemistry: Metalloporphyrins with special reference to Haemoglobin& Myoglobin. Biological role of alkali 

and alkaline earth metal ions with special reference to Ca2+. Biological and abiological Nitrogen Fixation. 

 

UNIT- IV  

Inorganic Reaction Mechanisms: Substitution reactions of metal complexes – D, Id, Ia and A mechanisms – Ligand 

replacement reactions of metal complexes – Acid hydrolysis – factors affecting acid hydrolysis – Anation and Base 

hydrolysis of Cobalt(III) complexes.  Ligand displacement reactions of square planar complexes of platinum (II).  Factors 

affecting square planar substitution – trans effect  (theories). 

Electron transfer reactions of complexes – concept of complementary and non-complementary reactions with examples.  

Inner and outer sphere mechanisms. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and R.G. Wilkinson, IV Edition, John, John Wiley and Sons, New 

York, 1980. 

2. Inorganic Chemistry by J.E. Huheey, III edition, Harper International Edition, 1983. 

3. Organometallic Chemistry-A unified approach by A. Singh and R.C. Mehrotra, Wiley Eastern Ltd. 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999) 

5. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin, Affiliated East-West press Pvt. Ltd., New 

Delhi. 

6. Mechanisms of Inorganic reactions in solution by D.Benson, MCgraw Hill, London, 1968. 

7. Inorganic chemistry by K.F. Purcell and J.C.Kotz, W.B. Saunders company, New York, 1977. 

8. Elements of Bioinorganic Chemistry by G.N. Mukherjee and Arabinda Das, U.N. Dhur& sons Pvt. Ltd, Calcutta. 
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Paper-III: ORGANIC CHEMISTRY-II 

UNIT-I 

Reaction Mechanism                        15Hrs 

(A) Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution: Stereochemistry of SN
2 and SN1 

mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N:  Aromatic Nucleophilic 

substitution: SN2 (Ar) (Addition – Elimination), SN1(Ar) and benzyne mechanisms (Elimination - Addition); evidence for 

the structure of benzyne. Von Richter Sommelet-Hauser and Smiles rearrangements.  

(B) Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and 

Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, 

dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations 

 

UNIT-II 

Addition Reactions                      15 Hrs  

(A) Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving 

electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of 

double and triple bonds, hydrogenation of aromatic rings, Hydroboration. 

(B) Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Aldol, Cannizzaro, 

Perkin, Knoevenagel, Claisen-Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Reformatsky reaction, 

Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction, Hydrolysis of Carbon-Nitrogen bond, 

Isocyanates and isothioyanates. 

 

UNIT-III   

Molecular Rearrangements                 15 Hrs  

Types of molecular rearrangements, migratory aptitude; 

Rearrangements to electron deficient carbon: Pinacol-pinacolone, Wagner-Meerwein, Tiffeneau – Demjanov, Dienone – 

Phenol, Arndt-Eistert synthesis;  

Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Curtius, Schmidt and Lossen rearrangements; 

Rearrangements to electron deficient oxygen: Baeyer-villiger, Hydro peroxide rearrangement and Dakin rearrangements; 

Neber rearrangement, Benzil-Benzilic acid and Favorskii rearrangements 

 

UNIT-IV 

Spectroscopy and Protecting Groups                                       15 Hrs 

A. Basic principles and importance of UV, IR, NMR and Mass. 

B. Protection of carbonyl, Hydroxyl, carboxylic and Amine groups 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Modern Organic Reactions, H. O. House (Benjamin)  

3. Structure and Mechanism in Organic Chemistry C. K. Inglod (Comell University Press).  

4. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

5. Organic chemistry-Clayden J. (Oxford)  

6. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

7. Organic Chemistry, Salmons, P.W. & Others, 8th Ed. (John Wiley & Sons)  

8. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

9. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

10. (Publishers, Inc.).  

11. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

12. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

13. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley). 13. Stereochemistry to Organic Compounds,  

Nasipuri, 2nd Ed. (New Age International). 

14. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  Organic Chemistry Structure and Reactivity, Ege 

Seyhan, 3rd Ed. (AITBS)  

15. Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and  I. Fleming Tata   - McGraw Hill,  

New Delhi, 1990.  

16. Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

17. Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, Prentice Hall of India, New Delhi, 1984. 

18. Spectrometric identification of Organic Compounds-Fourth Edition, R.M. Silverstein: G.C.Vassiellr and T.C.  

Merill, Johne Willey, Singapore, 1981. 

19. Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd  (Harcourt college publishers). 
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Paper – IV: PHYSICAL CHEMISTRY-II 

 
UNIT-I: 

Physical methods of molecular structural elucidation: NMR: Principle and theory, Nature of spinning particle and its 

interaction with magnetic field. Chemical shift and its origin.  Spin-Spin interaction, Application of NMR to structural 

elucidation- Structure of ethanol, dimethylformamide, styrene and acetophenone. 

Electron Spin Resonance: Principle and experimental technique- g-factor, line shapes and line widths- hyperfine 

interactions- applications of ESR studies. 

 

UNIT -II: 

Thermodynamics-II- Brief review on entropy; entropy changes accompanying specific process – expansion, phase 

transition, heating, measurement of entropy. Nernst heat theorem; Third law of thermodynamics- Determination of the 

absolute entropy- Apparent exceptions to Third law of thermodynamics.  

Statistical Thermodynamics: Objectives of statistical thermodynamics, Concept of distributions, Types of ensembles. 

Thermodynamic probability, Most probable distribution Law – Partition Function, (Definition and significance): Molar and 

molecular partitions-translational, rotational, vibrational and electronic partition functions- Relation between thermodynamic 

functions (E, H, S, G and Cv) and the partition functions 

 

UNIT-III: 

Electrochemistry I:  Electrochemical cell- Galvanic and electrolytic cell.  Concentration cell with and without transference, 

Effect of complexation on redox potential- ferricyanide/ ferrocyanide couple, Iron (III) phenonthroline / Iron (II) 

phenonthroline couple. Determination of standard potential, solubility product equilibrium constant and activity coefficients 

from EMF data. 

Bjerrum theory of ion association (elementary treatment) Concept of activity and activity coefficients in electrolytic 

solutions. The mean ionic activity coefficient. Debye-Huckel theory of electrolytic solutions. Debye-Huckel limiting law 

(derivation not required), Calculation of mean ionic activity coefficient; Limitations of Debye-Huckel theory.  Effect of 

dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes.  Debye Huckel-Onsagar 

equation – verification and limitations, Fuel Cells. 

 

UNIT-IV: 

Electrochemistry II: The electrode-electrolyte interface.  The electric double layer.  The Helmholtz-Perrin parallel-plate 

model, the Gouy-Chapman diffuse-charge model and the Stern model. 

Electrodics: Charge transfer reactions at the electrode-electrolyte interface.  Exchange current density and over-potential.  

Derivation of Butler-Volmer equation.  High field approximation, Tafel equation, Low field equilibrium, Nernst equation. 

Voltametry-Concentration polarization, experimental techniques. 
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Books: 

1. Text book of Physical Chemistry by Samuel Glasstone, McMillan Pub. 

2. Physical Chemistry by W.J.Moore, Prentice Hall 

3. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

4. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

5. Modern Electrochemistry, 2A & 2B, JOM Bockris & A.K.N.Reddy, Plenum publishers 

6. Introduction to Electrochemistry, S.Glasstone. 

7. Fundamentals of Molecular Spectroscopy, Banwell 

8. Spectroscopy by Straw & Walker. 

9. Statistical thermodynamics , M.C.Gupta 

10. Statistical Thermodynamics, M.Dole 

 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

ADIKAVI NANNAYA UNIVERSITY

 SEMESTER CHEMISTRY SYLLABUSSECOND

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
(With effect from 2016-17 admitted batch)



 

 

  
 

 
 
 

LABORATORY WORK (6 hrs/ week) 
 
 

INORGANIC CHEMISTRY PRACTICALS –II  

 
Quantitative analysis: 

Volumetric:  

1. Determination of Ferric iron by photochemical reduction 

2. Determination of Nickel by EDTA 

3. Determination of Calcium and Magnesium in a mixture by EDTA 

4. Determination of Ferrocyanide by Ceric sulphate 

5. Determination of Copper(II) in presence of iron(III) 

Gravimetric: 

6. Determination of Zinc as Zinc pyrophosphate 

7. Determination of Nickel from a mixture of Copper and Nickel.  

 
 
 
 
 
ORGANIC CHEMISTRY PRACTICALS –II              

Systematic qualitative analysis of an organic mixture containing two compounds  

Identification of method of separation and the functional group(s) present in each of them and preparation of one solid 

derivative for the conformation of each of the functional group(s). 

 
 
 
 

PHYSICAL CHEMISTRY PRACTICALS –II  

 
1. Distribution of iodine between CHCl3 and water 

2. Distribution of I2 between CHCl3 and aq.KI solution- calculation of equilibrium constant. 

3. Determination of Coordination number of cuprammonium cation. 

4. Titration of mixture Strong acid and weak acid versus Strong base by conductometry. 

5. Titration of Strong acid Vs Strong Base – pH – metry. 

6. Titration of mixture of (NaHCO3 + Na2CO3) Vs HCl – pH- metry.  

7. Titration of Strong acid Vs Strong Base using Quinhydrone electrode. 

8. Titration of  Fe+2 Vs K2Cr2O7 – potentiometry 

9. Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry. 

10. Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration. 
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THIRD SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-I and  

PERICYCLIC REACTIONS  

(Effective from the 2016-17 Admitted Batch) 

 

UNIT – I                 15 Hrs 

A) Aliphatic Nucleophilic Substitution: 

Neighboring  group participation by Bromine, Phenyl group, Non–Classical carbocations, 

NGP by  Pi bond, Sigma bond and  Cyclopropyl group,  SN at Allylic  carbon (allylic 

reaarangements), SN at Aliphatic trigonal carbon, SN at Vinylic carbon, Ambident 

nucleophiles, Hydrolysis of esters (BAC
2
 Ac2,AAC1,AAL1,BAL1), Mechanism of estrification of  

carboxylic acid  with an alcohol using  DCC, Mayers Synthesis of aldehydes, ketones and 

carboxylic acids Mitsunobu reaction, Von–Braun reaction 

B) Aliphatic Electrophilic Substitution: 

Mechanisms of SE
2
, SE

1
, SEi, Hydrogen as electrophile: Hydrogen exchange; Migration of 

double bonds, Halogen electophiles. Mechanism of Halogenation of aldehydes and ketones; 

HVZ reaction; Halogenation of Sulphoxides & Sulphones, Nitrogen Electrophiles: Aliphatic 

diazo coupling, Diazo transfer reaction, Insertion of nitrenes, Metal Electrophiles: 

Metallation with Organometalic Compounds (Orthometallation), Carbon as Leaving groups: 

Decarboxyliation of Aliphatic Acids; Dakin – West reaction; Haller–Bauer reaction. 

UNIT – II                 15 Hrs 

Principles of asymmetric synthesis:                                                                          

Introduction and terminology: Topicity in molecules Homotopic, stereoheterotopic 

(enantiotopic and diastereotopic) groups and faces, symmetry, substitution and addition 

criteria. Prochirality nomenclature: Pro-R, Pro-S, Re and Si. Stereoselective reactions: 

Substrate stereoselectivity, product stereoselectivity, enantioselectivity and 

diastereoselectivity. Conditions for stereoselectivity: Symmetry and transition state criteria, 

kinetic and thermodynamic control. Methods for inducing enantio and diastereoselectivity. 

Analytical methods: % Enantiomeric excess, enantiomeric ratio, optical purity,                      

% diastereomeric excess and diastereomeric ratio. Techniques for determination of 

enantiomeric excess, specific rotation, Chiral NMR; Chiral derivatizing agents, Chiral 

solvent, Chiral shift reagents and Chiral HPLC.     

  

UNIT – III                 15 Hrs 

Pericyclic Reactions-I 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 

allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 

correlation diagram method and perturbation of molecular (PMO) approach for the 

explanation of pericyclic reactions under thermal and photochemical conditions.  

Electrocyclic Reactions: Conrotatory and disotatory motions (4n) and (4n+2), allyl systems  

Cycloadditions: Antarafacial and suprafacial additions, notation. of cycloadditions, (4n) and 

(4n+2) systems with a greater emphasis on (2+2) and (4+4) - cycloadditions, (2+2)  - 

additions of ketenes and chelotropic reactions.   
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UNIT-IV                 15 Hrs 

Pericyclic Reactions-II 

FMO approach and perturbation of molecular (PMO) approach for the explanation of sigma  

tropic rearrgements under thermal and photochemical conditions. suprafacial and antarafacial     

shifts of H Sigmatropic shift involving carbon moieties, retention and inversion of   

configurations, (3, 3) and (5, 5) sigmatropic rearrangements detailed treatment of Claisen and  

Cope rearrangements, fluxional tautomerism, aza-Cope rearrangement and Barton reaction.  

 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Pericyclic reactions by S.N. Mukharji, Mcmilan. 

4) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

5) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

6) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

7) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

8) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

9) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

10) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

11) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

12) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

13) Pericyclic Reactions — a problem solving approach, Lehr and Merchand. 

14) Conservation of Orbital Symmetry by Woodward and Hoffmann. 

 

 

 

 

 

 



  ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

 

3 

 

   THIRD SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I                 15 Hrs 

UV-Visible spectroscopy: 
A) Beer-Lambert

’
s law-Deviations from Beers law-Instrumentation-Mechanics of 

measurement- Energy transitions–Simple chromophores- Auxochrome, Absorption shifts 

(Bathochromic, Hypsochromic, Hyper chromic and Hypo chromic shifts) UV absorption of 

Alkenes-Polyenes unsaturated cyclic systems. 

B) UV absorption of carbonyl compounds: α,β-unsaturated carbonyl systems-UV absorption 

of aromatic systems-solvent effects-geometrical isomerism-acid and base effects-typical 

examples-calculation of λ max values using Woodward Fieser rules, applications.  

 

UNIT-II                 15 Hrs 

 

Infrared spectroscopy:  
A) Mechanics of measurement-Fundamental modes of vibrations-stretching and bending 

vibrations-Factors effecting Vibrational frequency-hydrogen bonding. 

B) Finger print region and its importance, typical group frequencies for –CH,-OH, N-H, CC,-

CO and aromatic systems-Application in structural determination–Examples-simple 

problems. 

 

UNIT-III                 15 Hrs 

       

Nuclear Magnetic Resonance Spectroscopy (
1
HNMR): 

 

A) Introduction: Basic principle of- NMR Nuclear spin- nuclear resonance-saturation-

Relaxation-Instrumentation (CW&FT). 

B) Shielding and deshielding of magnetic nuclei-chemical shift and its measurements, factors 

influencing chemical shift – spin-spin interactions- factors influencing –coupling constant J 

and factors effecting J value. 

C) 
13

C NMR Spectroscopy: Similarities and Differences between PMR and CMR, general 

considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, hetero aromatic and 

carbonyl carbon), coupling constants, typical examples of CMR spectroscopy-simple 

systems.  

 

UNIT-IV                 15 Hrs 

 

Mass spectrometry 
A) Introduction: Ion production-E1, C1, ES, MALDI and FAB- determination of Molecular 

weight and formulae-Behavior of organic compounds in mass spectrometer- factors affecting 

fragmentation, ion analysis, and ion abundance.  

B) Mass spectral fragmentation of organic compounds, Common functional groups, 

molecular ion peak, meta stable peak, Mc Lafferty rearrangement, Nitrogen rule, High 

resolution mass spectrometry, Examples of mass spectral fragmentation of organic 

compounds with respect of their structure determination.  
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Suggested Books: 

                

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I.Fleming    

    Tata McGraw Hill, New Delhi, 1990.  

 2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, 

    Prentice Hall of India, New Delhi, 1984. 

4) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

     Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

  5) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

      (Harcourt college publishers). 

6)  Absorption spectroscopy of organic molecules-V.M.Parkih. 

7)  Nuclear Magnetic Resonance-Basic principles-Atta-Ur-Rehman, Springer-Verlag, 1986.  
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THIRD SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Formation of C-C single bonds         15 Hrs 

Alkylations via enolate, Thermodynamic and kinetic enolate, Asymetric Aldol reaction:          

a) Chiral enolate and achiral aldehyde b) Achiral enolate and chiral aldehyde – explanation 

by Zimmerman Traxler model; stork enamine reaction and its synthetic applications; Organo 

sulphur chemistry: Umpolung and its synthetic applications (Corey Seebach Reaction), 

sulphur ylides: dimethyl sulphonium methylide, dimethyloxosulphonium methylide 

preparations and their synthetic applications; Organo Palladium Chemistry: Heck Reaction, 

Stille coupling, Suzuki coupling, Sonogashira coupling, Negeshi coupling, Wacker 

Oxidation; Organo copper chemistry: Gilman’s reagent and synthetic applications; Synthetic 

applications of carbenes and carbenoids; Baylis Hilman reaction.  

UNIT-II 

Formation of Carbon-Carbon double bonds        15 Hrs 

Stereochemistry of E1 and E2 reactions (Different examples of acyclic and cyclic molecules, 

Saytzeff rule, Hofmann rules and Bredt’s rule); Pyrolytic Syn eliminations (focus should be 

given on stereochemistry of syn eliminations of amine oxides, xanthates and esters of acyclic 

and cyclic molecules); Sulphoxide-Sulphenate rearrangement (Mislow-Evans 

rearrangement); Wittig reaction, Wadsworth Emmons reaction, Corey-Fuchs reaction, Aza 

wittig reaction, Wittig-Horner reaction and stereo chemistry of Wittig reaction; Shapiro 

reaction, Eschen-Moser Tanabe fragmentation, Claisen rearrangement of allyl vinyl ethers, 

Julia Lythgoe olefination, Mc Murray coupling, Peterson Olefination, Tebbs reagent and its 

application, Metathesis: Grubbs 1st and 2nd generation catalyst, Olefin cross coupling 

(OCM), ring closing (RCM) and ring opening (ROM) metathesis, applications, olefination by 

Nysted reagent. 

UNIT-III 

Reactions of unactivated C-H bonds and organoboranes        15 Hrs 

The Hoffmann Loeffler- Freytag reaction, the Barton reaction and Photolysis of organic 

hypothalites;   

Organoboranes: Preparation of Organobornaes 
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viz hydroboration with BH3-THF, dicylohexyl borane, disiamyl borane, theryl borane, 9-

BBN mono isopincamphlyl borane (IPCBH2) and diisopincamphenyl borane (IPC2BH) 

functional group transformations of Organo boranes-Oxidation, protonolysis and 

isomerisation. Formation of carbon-carbon-bonds viz organo boranes carbonylation and 

cyanidation, reactions of alkenyl boranes and trialkyl alkynyl borates.  

UNIT-IV  

Protecting groups and simple applications of microwave and ultrasound assisted 

reactions          15 Hrs 

(A) Protecting Groups      

1) Protection of alcohols as ethers [methyl ether (RO-Me), Tertiary butyl ether (ROCMe3), 

Benzyl ethers (RO-Bn), p-methoxybenzylethers (RO-PMB)], as Silyl ethers [Trimethyl 

silylether (R-OTMS), tri ethyl silyl ethers (RO-TES), t-butyldimethylsilyl ether (R-

OTBDMS in the presence of imidazole), tri isopropylsilyl ether (RO-TIPS), t-butyl 

diphenylsilyl ether (RO-TBDPS)], as acetals [tetrahydopyranyl ethers (RO-THP), 

methoxymethyl ethers (RO-CH2-OCH3 = RO-MOM) and ester formation (carboxylic 

acid ester and p-toluene sulphonate esters). 

2) Protection of 1,2-diols by acetal, ketal and carbonate formation. 

3) Protection of amines by acetylation, benzoylation, benzoyloxy carbonyl, FMOC and 

triphenyl methyl groups. 

4) Protection of carbonyl by acetal, ketal and thio acetal (Umpolung) groups. 

5) Protection of carboxylic acids by esters and ortho ester formation.  

(B)  
Synthetic applications of PTC and crown ethers 

1. Microwave Technology: Microwave equipment, activation-benefits, limitations,    

      microwave effects.  Microwave assisted reactions in organic solvents-Esterification  

      reactions, Fries rearrangement, Orthoester Claisen rearrangement, Diels- Alder  

      reaction, decarboxylation.  

2. Ultrasound assisted reactions: introduction, substitution reactions, addition, oxidation, 

reduction reactions.  

3. Click chemistry: criterion for click reaction, Sharpless azides cycloadditions 
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Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carruthers, Third & Fourth Edition, 

    Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

   Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

    Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and  

      Barbara Czako. 

11) Modern Synthetic Reactions, Herbet O. House, Second Edition, W.A. Benzamine 

      Inc. Menio Park, California, 1972. 

12) Organic Synthesis viz Boranes, Herbet C. Brown Gray, W. Kramer Alan B. Levy 

      and M. Mark Midland John Wiely &. Sons, New York, 1975. 

13) Organic Synthesis: Special Techniques, V. K. Ahluwalia and Renu Agarwal. 

14) Organic Synthesis, Jagadamba Singh and Dr. A. Yadav, Pragati Edition.  
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   THIRD SEMESTER 

Paper – IV- : CHEMISTRY OF NATURAL PRODUCTS 

(Effective from the 2016-17 Admitted Batch) 

UNIT–I: Alkaloids                 15 Hrs  

Introduction, isolation, general methods of structure elucidation and physiological action, 

degradation, classification based on nitrogen heterocyclic ring, structure, stereochemistry, 

synthesis and biosynthesis of morphine, strychnine, vincrystine, colchicine, camptothecin and 

reserpine. 

UNIT–II: Terpenoids                15 Hrs  

Occurrence, isolation, general methods of structure determination, isoprene rule. Structure 

determination, stereochemistry, biosynthesis and synthesis of Farnesol, Zingiberene, 

Forskolin, Taxol, Azadirachtin and β-amyrin. 

UNIT–III: Steroids                 15 Hrs  

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and its stereochemistry. 

Isolation, structure determination and synthesis of cholesterol (total synthesis not expected), 

androsterone, testosterone, estrone and progesterone, Biosynthesis of steroids.  

UNIT–IV: Flavonoids and Isoflavonoids              15 Hrs  

Occurrence, nomenclature and general methods of structure determination, Isolation, 

structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein 

and Daidzein. Biosynthesis of flavonoids and Isoflavonoids: Acetate Pathway and Shikimic 

acid Pathway.  

 

Books Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S.Davidson, J. B.  

    Hobbs, D. V. Banthrope and J. B. Hatrbnome, Longman, Essex.  

2. Organic Chemistry, Vol. 2, I. L. Finar, ELBS.  

3. Chemistry of Organic Natural Products, O. P. Agrawal, Vols. 1 &2, Goel Pubs.  

4. Natural Products Chemistry K. B. G. torssell, John Wiley, 1983  

5. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.I.Choudhary,  

   Harwood Academic Publisher.  

6. Chemistry of Natural products P. S. Kalsi, Kalyani Publishers  

7. Biosynthesis of steroids, terpenes and acetogenins, J. H. Richards & J. R. Hendrieson  

8. The biosynthesis of secondary metabolites, R. D. Herbert, Chapman & Hall  

9. The Biosynthesis of Secondary Metabolite, R. D. Herbert, Second edn, Chapman and Hall     

    1984 

10. Chemical aspects of Biosynthesis, John Mann, Oxford University Press, Oxford, 1996. 
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FOURTH SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-II and 

ORGANIC PHOTO CHEMISTRY  

(Effective from the 2016-17 Admitted Batch) 

UNIT – I                 15 Hrs 

A) Free Radical Reactions: 

Free radical substitution mechanisms; Mechanism at an aromatic substrate; Neighboring 

group assistance in free radical reactions; Reactivity for aliphatic substrates; Reactivity in 

aromatic substrates; Reactivity at bridge head; Reactivity in the attacking radical; Effect of 

solvent on reactivity, Allylic halogenations using NBS (Wohl – Ziegler bromination); 

Hydroxylation at aromatic carbon by Fentons reagent; Oxidation of aldehydes to carboxylic 

acids; Formation of cyclic ethers using Leadtetraacetate; Formation of hydroperoxides 

(autooxidation); Coupling of alkynes (Eglinton reaction and Glacer reaction);Arylation of 

Aromatic compounds by diazoinum salts(Gomberg – Bachman reaction); Mechanisms  of 

Sandmeyer reaction, Kolbes reaction, Hunsdiecker reaction, Reed reaction; free radical 

rearrangements. 

B) Quantitative relationships between Molecular structure and Chemical reactivity:  

     Hammet and Taft Equations  

C) Rearrangements: Wagner – Meerwein Rearrangement, Demyanov Rearrangement,      

     Wittig Rearrangement and Stevens Rearrangement 

Unit – II:                 15 Hrs 

Methodologies in asymmetric synthesis                                                         

Strategies in Asymmetric Synthesis: l. Chiral substrate controlled, 2. Chiral auxiliary 

controlled, 3. Chiral reagent controlled and 4. Chiral catalyst controlled.   

1. Chiral Substrate controlled asymmetric synthesis: Nucleophilic additions to chiral 

carbonyl compounds. 1, 2- asymmetric induction, Cram’s rule and Felkin-Anh model.   

2. Chiral auxiliary controlled asymmetric synthesis: α-Alkylation of chiral enolates, 

azaenolates, imines and hydrazones. 1, 4-Asymmetric induction and Prelog’s rule. Use of 

chiral auxiliaries in Diels-Alder reaction.   

3. Chiral reagent controlled asymmetric synthesis: Asymmetric reductions using BINAL-

H. Asymmetric hydroboration using IPC2 BH and IPCBH2.  

4. Chiral catalyst controlled asymmetric synthesis: Sharpless and Jacobsen asymmetric 

epoxidations. Sharpless asymmetric dihydroxylation. Asymmetric hydrogenations using 

chiral Wilkinson biphosphine and Noyori catalys. Enzyme mediated enantioselective 

synthesis 

 5. Asymmetric aldol reaction: Diastereoselectivity  aldol reaction (chiral enolate & achiral 

aldehydes and achiral enolate & chiral aldehydes) its explanation by Zimmerman-Traxel 

model.    

UNIT – III                 15 Hrs 

Photo Chemistry-I 
Photochemical energy, Frank Condon Principle, Types of Electronic Excitation and 

Molecular orbital view of excitation, Jablonski Diagram, singlet and triplet states, dissipation 

of photochemical energy, photosensitization, quenching, quantum efficiency and quantum 

yield, Determination of Quantum yield 

Photo Chemistry of Carbonyl Compounds: Norrish Type I reaction (alpha cleavage reaction), 

Norrish  Type – II reaction, Paterno- Buchi reaction , Photo reduction & photo enolisation; 

photochemical Oxidations [Backstrom mechanism],Photo oxidation of alkenes with singlet 

oxygen. 
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Unit – IV 

Photochemistry-II 

Di – Pi methane Rearrangement, Aza di – Pi methane rearrangement; Photochemistry of 

Benzene and substituted benzene, 1, 2 , 1,3 ,& 1, 4-additions; Photo Fries rearrangement of  

Phenolic acetates and Anilides; Photochemistry of unsaturated systems, Cis- Trans   

Isomerisation of alkenes (Direct and sensitized) (Photoisomerisation of Stilbene), 

Photochemistry of Butadiene; Dimerisations of alkenes, Intramolecular dimerisation. 

  

Photochemical rearrangement of Cyclohexadienenones; Photochemistry of alpha, beta 

Unsaturated ketones (dimerisations and addition across the double bond); Photochemical 

rearrangement reactions of Cyclohexenone, Photorearrangements of Beta, gamma 

unsaturated systems (Mechanism of 1,2 & 1,3 – acyl shifts); Photochemistry of Nitrite esters 

(Barton reaction); Phochemistry of alpha diazoketones; Photo Aromatic Substitutions; 

Photochemistry of Pyridinium ylides. 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

4) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

5) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

6) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

7) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

8) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

9) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

10) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

11) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

12) Organic Photochemistry by D Coyle 

13) Molecular Photochemistry by Gilbert & Baggo 

14) Organic Photochemistry by Turro 

15) Photochemistry by C W J Wells 
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   FOURTH SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I:  

A) Optical Rotatory Dispersion: Theory of Optical Rotatory Dispersion-Cotton effect –CD 

curves-types of ORD and CD curves–similarities and difference between ORD and CD 

curves  

B) The octant rule-application in structural studies-α- halo keto rule. 

        

UNIT-II 

A) Improving the PMR spectrum: Chemical and Magnetic Equvalence. Chemical exchange, 

First and Non-First Order Spectra and analysis of AB, AMX and ABX systems. 

        

B) Simplification of complex spectra-: Nuclear Magnetic double resonance, Lanthanide shift 

reagents, solvent effects, Fourier transforms technique, Nuclear Overhauser Effect (NOE), 

Deuterium Exchange, spectra at higherfields. Hindered Rotations and Rate processes. 

Resonance of other nuclei-
19

F and
31

 P 

 

C) 2D NMR spectroscopy: Definitions and importance of COSY, DEPT, HOMCOR, 

HETCOR, INADEQUATE, INDOR INEPT, NOESY, HOM2DJ, HET2DJ and DQFCOSY.   

 

UNIT-III 

Solution of structural problems by joint application of UV, IR, NMR (1H&13C) and mass 

spectrometry. 

 

UNIT-IV 

A) Separation Techniques: Solvent extraction chromatography-paper-thin layer partition-

column    chromatography, Electrophoresis.        

B) Instrumentation – Gas Chromatography, High performance Liquid Chromatography, X – 

Ray diffraction (XRD) 

 

Suggested Books: 

 

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I. Fleming      

    Tata - McGraw Hill, New Delhi, 1990.  

2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

    Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

4) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

    (Harcourt college publishers). 

5) "Applications of Optical rotation and Circular Dichroism", G.C. Barret, in 

    "Elucidation of Organic structures by Physical and Chemical Methods" 

     Part I (Eds) K.W. Bentley and G.W.Rirty John Wiley, 1972, Chapter VIII  

     (only those aspects mentioned in the syllabus). 

6)  Instrumental methods of chemical analysis by H.Kaur, Pragati Prakasan,meerut. 

7)  Separation Techniques by M.N.Sastri, Himalaya publishing House (HPH), Mumbai.       
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FOURTH SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Organo Silanes         15 Hrs 

Synthetic applications of trimethylsilyl chloride dimethyl-t-butylsilyl chloride, trimetthylsilyl 

cyanide, trimethylsilyl iodide and trimethylsilyl triflate, synthetic applications of α-silyl 

carbanion and β-silyl carbonium ions. Synthetic applications of silyl enol ethers, Preparation 

and synthetic applications of alkynyl silanes, aryl silanes, allyl silanes and vinyl silanes, 

Nazarov cyclization, Synthetic conversion of  α, β-epoxy silanes, Peterson Olefination, Brook 

rearrangement and Rubottom oxidation. 

UNIT-II          15 Hrs 

Oxidation 

Synthetic applications of the following reagents in the oxidation of functional groups like 

alkenes, alkynes, alcohols, aldehydes and ketones: 1) Pb(OAC)4 2) HIO4 3) SeO2 4) CrO3 

(Sodium or potassium dichromate in H2SO4, Collins reagent, Jones reagent, Etard reagent, 

CrO3 in acetic anhydride, PCC (Coreys reagent), PDC, Babler oxidation), 4) MnO2 5) 

KMnO4 6) OsO4 7) Oxidations by using DMSO involving alkoxy sulphonium salts (Korn 

blum oxidation), DCC- DMSO(Pfitzner-Muffat reagent), Swern oxidation, Corey-Kim 

oxidation, Albright-Goldman oxidation 8) Oxidations by using IBX, DMP, TPAP, TEMPO, 

CAN 9) Bayer villager oxidatiuon and prilizheav epoxidation 10) Oxidation of alkenes using 

Woodward and Prevost rteagents 11) Oxidation by using DDQ 12) Sharpless asymmetric 

epoxidation and sharpless asymmetric dihydroxylation 13) Thallium nitrate 14) Oxidative 

coupling of phenols and alkynes. 

UNIT-III 

Reduction          15 Hrs 

(1) Catalytic reductions: Homogeneous (Wilkinsons Catalytic reduction) and 

heterogeneous catalytic reductions and their synthetic applications. 

(2) Reductions by using electrophilic nucleophilic metal hydrides: LiAlH4 (Various 

examples of reductions and cram’s ruule), related reagents of LAH, NaBH4, 

NaBH3CN, Trialkyl Borohydrides (Super Hydride and Selectride). 

(3)  Reductions by using electrophilic metal hydrides: BH3, DIBAL 
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(4) Reductions by dissolving metals: Clemenson reduction, Acyloin condensation, 

Bouveault-Blanc reduction, Birch reduction (Various examples should be discussed). 

(5) Reductions by using Diimide and Wolf-Kishner Reduction (6) Hydrogenolysis           

(7) Reductions by using tri n-butyl tin hydride. 

UNIT-IV 

Retro Synthetic Analysis          15 Hrs 

1. Basic definitions of the following: 

a) Retro synthetic analysis b) Disconnection c) Target molecule d) Synthon              

e) Synthetic equivalent f) Functional Group Inter Conversion (FGI) g)  Functional 

Group Addition (FGA) 

2. Guidelines for the order of events: One group C-X disconnections One Group C-X 

disconnections (Carbonyl derivatives, ethers, sulphides and alcohols); Two group C-X 

disconnections (1,1-difunctionalised, 1,2-difunctionalised and 1,3-difunctionalised 

compounds), One group C-C disconnections (Alcohols and carbonyl compounds, 1,1-

C-C, 1,2-C-C and 1,3-C-C); Synthesis of alkenes (Wittig disconnections and diene 

synthesis), Two group disconnections (Diels Alder reaction and 1,3-difunctionalised 

compounds); Linear and convergent synthesis. 

Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carothers, Third Edition, 

Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz, W. 

H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

Richard J. Sudenburg, Fourt edition, Kluwer academic publishers, New York. 

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and Barbara 

Czako. 

11) Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons, 

New York, 1984. 

12) Modern Synthetic Reactions, Herbet O. Horase, Second Edition, W.A. Benzamine 

Inc. Menio Park, California, 1972. 
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   FOURTH SEMESTER 

Paper – IV- BIO-ORGANIC CHEMISTRY 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I          15 Hours 

 

Biopolymers and Enzymes                                                        

 Peptides: α-Amino acids, their general properties and synthesis, Synthesis of peptides 

by Merrified solid phase synthesis. Chemistry of oxytocin and dolastain-10  

Enzymes-Oxidoreductases, hydrolases, transferases, synthesis of ATP, Baker’s Yeast. 

Enzyme models-NADH models, Bio transformations, Remotefunctionalization 

 

UNIT-II          15 Hours 

 

Antimalarials & Antibiotics           

i. Antimalarials 

 Chemotherapy, synthesis and activity of antimalarial drugs- quinoline group-quinine, 

acridine group-quinacrine and guanidine group-paludrine. 

ii. Antibiotics 
 General characteristics, structure- activity relationships, synthesis and activity of 

antibiotics: Pencillin G, Cephalosphorin-C and streptomycin. 

  

UNIT-III          15 Hours 

 

Vitamins and Prostaglandins                                                      

 Definition, occurence, structural formulae, physiological functions and synthesis of 

Vitamins. 

Vitamins: Structure determination and synthesis of Retinol (A), Thiamine (B1), Riboflavin 

(B2), Pyridoxine (B6) and Biotins (H), Nicotininc acid. 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of 

PGE2 and PGF2 

 

UNIT-IV          15 Hours 

 

Nucleic Acids:            

Nucleic acids: Basic concepts of the structures of RNA and DNA and their hydrolysis 

products, nucleotides, nucleosides and heterocyclic bases, Genetic Code, Finger Print test. 

  

Application of recombinant DNA technology in production of pharmaceuticals, diagnosis of 

diseases, insect control, improved biological detergents, gene therapy-examples. 
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Reference Books and Material:  

 

1. Chemical Aspects of Biosynthesis, John Man, Oxford University Press, Oxford, 1996.  

 

2. Chemistry of Natural Products: A Unified Approach, N. R. Krishnaswamy, University    

     

Press (India) Ltd., Orient Longman Limited, Hyderabad, 1999.  

 

3. Introduction to Organic Chemistry, A Streitweiser, CH Heathcock and E.M./Kosover IV  

   

    Edition, McMillan, 1992. (For Merrifield synthesis of peptides and also for other aspects of  

    Unit IV)  

 

4. Bio-organic Chemistry, H.Dugas and C. Penney, springer, New York, 1981. 

 

5. Details of Primary literature:     Nomenclature: Structure: Dolastatin-10: JACS, 1987, 109,   

    6883 (structure), ibdi, 1989, 111, 5463, JCS, Parkin I, 1996, 859 (synthesis). 
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III SEMESTER 

          Laboratory Course-1    

                  100 M 
 Multistep Synthesis of Organic Compounds:  

 

The experiments should illustrate the use of organic reagents and may involve purification of 

the products by chromatographic techniques. 

  

1. Beckmann rearrangement: Benzanilide from Benzophenone  

Benzophenone → Blenzophenone oxime → Benzanilide  

 

2. Benzilic acid rearrangement: Benzilic acid from benzoin  

Benzoin → Benzil → Benzilic acid  

 

3. P-Bromo Aniline from Aniline :  

Aniline → Acetanilide → P-Bromo Acetanilide → P-Bromo Aniline 

  

4. Symmetrical Tribromo Benzene from aniline:  

Aniline → Tribromoaniline→Tribromobenzene  

 

5. 2,4,6-trimethylquinoline from p-toluidine  

p-toluidne→ 4-(p-tolylamino) pent-3-ene-2-one → 2,4,6-trimethylquinoline 

  

6. Flavone from o-hydroxy acetophenone  

o-hydroxy acetophenone → o-benzoyl acetophenone → o-hydroxy- dibenzoylmethane →    

Flavone  

 

7. 2-phenylindole from phenylhydrazine  

phenylhydrazine →acetophenone phenylhydrazone→ 2-phenylindole  

 

     Laboratory Course-2          100 M 
 

 

Spectral Identification of Organic Compounds (UV, IR, 1
H

- and 
13

C- NMR, MASS).  

 

A minimum of 40 representative examples should be studied 

  

Books Suggested  

1. Modern Organic Synthesis in the Laboratory A Collection of Standard Experimental    

    Procedures, Jie Jack Li, Chris Limberakis, Derek A. Pflum  

2. Practical organic chemistry by Mann & Saunders  

3. Text book of practical organic chemistry by Vogel  

4. Spectrometric Identification of organic compounds, R.M. Silverstein, F.X. Webster and  

    D.J. Kiemle, 7th Ed., (Wiley) 

 

 



  ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

 

17 

 

 

IV – SEMESTER 

              Laboratory Course-1                            100 M 

 

Chromatographic Separation and Isolation & identification of Natural Products 

 

1. Thin layer chromatography: Determination of purity of a given sample, monitoring the 

progress of chemical reactions, identification of unknown organic compounds by comparing 

the Rf values of known standards.  

2. Isolation and identification of Natural Products  

(a) Isolation of caffeine from tea leaves  

(b) Isolation of euginol from cloves  

(c) Isolation of casein and lactose from milk  

(d) Isolation of limonene from lemon peel  

(e) Isolation of piperines from black pepper  

(f) Isolation of lycopene from tomatoes  

(g) Isolation of β-carotene from carrots  

 

 

Laboratory Course-2 

    Estimations and Chromatography          100 M 

 

1. Estimation of (a) Glucose (b) Phenol (c) Aniline (d) Acetone (e) Aspirin (f) Ibuprofen  

   (g) Paracetamol  

2. Separation by column chromatography: Separation of a mixture of ortho and para     

    nitroanilines using silicagel as adsorbent and chloroform as the eluent. The column  

    chromatography should be monitored by TLC.  

 

Books Suggested:  

1. Ikan, R. Natural Products, A Laboratory Guide, 2nd ed.; Academic Press: New York,  

    1991.  

2. Adapted from Introduction to Organic Laboratory Techniques: A Microscale Approach.   

    Pavia, Lampman, Kriz and Engel. (1999) Saunders College Publishing.  

3. Pharmaceutical drug analysis by Ashutoshkar  

4. Quantitative analysis of drugs in pharmaceutical formulations by P D Sethi  

5. Practical pharmaceutical chemistry part-1 and part-2 by A H Beekett and J B Stenlake  

6. Practical organic chemistry by Mann & Saunders  

7. Text book of practical organic chemistry including qualitative organic analysis by  

    A.I. Vogel (Longman) 

 

 

 



                             ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER-I: ADVANCED CHEMICAL KINETICS AND PHYSICAL 

CHEMISTRY OF POLYMERS 

(Effective from the 2016-17 admitted Batch) 

UNIT–I 

 Theories of reaction rates – Potential energy surfaces – Reaction coordinate – theories 

of unimolecular gas phase reactions – Lindemann hypothesis – Hinshelwood treatment – 

Reactions in solutions – Kinetic Isotope effect – Linear free energy relationships – Hammett 

equation – Okamato–Brown Equation – Taft Equation; Chain Reactions H2–Cl2,H2–Br2 and 

H2–O2 reaction – Explosion limits. 

UNIT–II 

 Complex reactions – Consecutive – Parallel and Opposing reactions – Equilibrium and 

Steady state technique – Michalies – Menten Models. Flow and relaxation Technique for fast 

reactions – NMR methods determining exchange rates. 

UNIT–III 

 Characteristics of macro molecules(addition & condensation of polymerization), 

degree of polymerization. Shapes of macro – molecules, bulk, solution and emulsion 

polymerization – Co-Polymerization, block and graft copolymers ,Ziegler natta catalysis. The 

structure and properties of polymers – Crystallinity. Glass-transition temperature ,Rheology 

and solubility of polymers, processing of polymers –Additives. 

UNIT–IV 

 Interaction of polymers and liquids – Flory – Huggins treatment and its 

limitation,Fractionation ,Viscosities of polymer solutions, Synthesis and properties of 

polyesters ,polylamides polyurethanes ,polystyrene and bakelite .Determination of molecular 

Weights of polymers by osmometry ,light scattering .Ultra centrifuge and Viscometry . 

Suggested books : 

1. Chemical Kinetics by Laidler. 

2. Physical Organic Chemistry by Wiberg. 

3. Kinetics and Mechanism by Frost and Pearson. 

4. Molecular connectivity in Chemistry and Drug Research L.B.Kier and L.H.Hall 

Academic press,1976. 

5. Chemical Kinetics –The study of Reaction Rates in solution –Kenneth 

A.CANNORSV– VCH Publishers. 

6. An introducer to polymer Chemistry –W.R.Moore. 

7. Introduction to polymer Chemistry –R.B.Seymour. 

8. Fundamentals of Polymer Science and Engineering –Anil Kumar and S.K.Gupta. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER II:  QUANTUM CHEMISTRY –II AND CHEMICAL 

APPLICATIONS OF SYMMETRY AND GROUP THEORY  

(Effective from the 2016-17 admitted Batch) 

 

UNIT –I: 

 Wave mechanics of simple systems –Systems with discontinuity in the Potential field 

–Quantum Mechanical tunneling effect –potential barrier with finite thickness. 

 Wave mechanics of systems with variable potential energy – Harmonic Oscillator – 

Hermite polynomials –recursion formula –Energy levels of three dimensional harmonic 

oscillator – degeneracy of the energy levels. 

UNIT –II: 

 Hydrogen like atoms –Solutions of the wave equation –solution of R(r), ɸ (ɸ) and θ (θ) 

equations – Shapes of atomic orbitals –  Space quantization of electronic orbitals. 

 Angular momentum – Commutation realations – Commutation with Hamitonian-Spin-

Orbit interaction –  Vector model of the atom. 

UNIT–III: 

 Representation – reducible and irreducible representations – Orhogonality theorem and 

its consequences – Constructions of Character table for C2v and C3v point groups – Wave 

functions as bases for irreducible representations – Direct Product 

 Hybridization scheme for ABn type of molecules – AB3, AB4, AB5 and AB6 under point 

groups D3h D4h, Td, C4v and Oh 

 Ligand field theory: Splitting of d-orbitals under  D4h, Td, C4v and Oh environments. 

 Construction of molecular orbital correlation diagram (1) for Ϭ bonds in octahedral 

environment and (2) for H2O molecule. 

UNIT-IV: 

 Symmetry selection rules for I.R. and Raman activity – transition moment integral – 

appilication of direct product. 

 Determination of symmetries of total degrees of freedom: Calculation of Chatacter per 

un-shifted atom for different symmetry operations and evaluation of SF6. 

 Determination of symmetries of I.R. and Raman active vibrational modes for different 

molecules SO2, NO2, CCl4, POCl3, PCl5 and SF6. 

 Accidental degeneracy and Fermi Reasonance. 

 

 



Recommended Text Books: 

1. Chemical Appilications of Group Theory, F.A.Cotton Wiley Eastern Limited, New 

Delhi. 

2. Group Theory  and its Appilications to Chemistry, K.V.Ramana, Tata McGraw- 

Hill Publishing Company Limited New Delhi. 

3. Introductory Quantum Chemistry, A.K.Chandra, TATA MCGRAW-HILL 

Publishing Company Ltd., New Delhi. 

4. Quantum Chemistry, Iran Levine, Pearson Education. 

5. Theoretical Chemistry, S.Glastone. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER-III: STATISTICAL THERMODYNAMICS AND SOLUTION 

EQUILIBRIA OF PROTON LIGAND COMPELXES 

(Effective from the 2016-17 admitted Batch) 

 

UNIT-I: 

Statistical mechanics : Ensembles (Canonical and micro canonical ) –Basic definition 

distribution and microstates ,thermodynamic  probability . The classical distribution law . The 

Maxwell – Boltzmann distribution law ,method of lagrangian multiplies ,indistinguishable  

particles, quantum statistics – Bose –Einstein and Fermi Dirac Statistics, Conditions for the 

applicability of Maxwell – Boltzmann statistics, Bose – Einstein statistics and radiation, 

extreme gas degeneration, degenerate electron gas. 

UNIT-II : 

Statistical thermodynamics: Partition function. Thermodynamics functions from  

partition functions for multiple degree of freedom, theories of heat capcities of solids, stastical 

evaluation of entropy, comparison of statistical values with third law entropies (thermal 

entropies). 

UNIT-III : 

Gran analysis of acid base titrations –Determination of Carbonate content and 

correction factors for  PH  meter dial readings ; Secondary formation function nbarh; 

Calculation of stability constants of proton ligand complexes –successive approximation 

method –half  nbarh method; Simulation of pH metric titration data for proton –ligand systems. 

UNIT –IV : 

Prediction of proton –ligand formation constants using Molecular mechanics/ Quantum 

Chemical methods; Effect of solvent on stability – Abraham multi layer model –LD model; 

Components of expert systems – knowledge base, inference engine and user interface. 

Suggested Books: 

1. M.T.Beck,Complex Equilibria,1991 

2. Alcock,solution Equilibria,1992 

3. Richard E. Dickerson,Molecular Thermodynamics 

4. S.Glasstone, Theoretical Chemistry 

5. S.Glasstone,Thermodynamics  for  Chemists 

6. C.Andrews ,Equilibrium Statistical Mechanics 

7. Davies,  Thermodynamics 

8. Yeremin, Thermodynamics 

9. J.  Rajaram, and T.C. Kuriacose, Thermodynamics for student of chemistry. 



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER –IV :  INSTRUMENTATION 

(Effective from the 2016-17 admitted Batch) 

UNIT –I : 

Spectrophotometry – deviations from Beer -  lamberts law Instrumentation –Errors in 

Spectrophotometry – photometric   titrations composition and stability  constants  of 

mononuclear  complexes by linear extrapolation methods.Fundamental  principles  of  

Fluorescence  spectroscopy and  basic  instrumentation   of  spectrofluorimeter. 

UNIT –II : 

Chromatrographic  methods  - Ion exchange   chromatography  separation  of  transition  

metal  ion – solvent  extraction  - partition  coefficient – distribution  ratio  - classification  of  

solvent  extraction  systems  and  evaluation  of  formation  constants  and  applications  Gas 

liquid Chromatography  principal   -  Instrumentation  -  retention  time  - retention  volume –

Elementrary principles  of HPLC  and  hyphenated  instruments. 

UNIT –III : 

Techniques and instrumentation of IR , Microwave  and  Raman. Theory  and  

instrumentation  Atomic  absorption  spectroscopy -  Atomic  emission   spectroscopy  with   

ICP  source  -  Elementary  principles  of  laser  mass  spectrometry. 

UNIT – IV : 

Polarography  - Introduction  -  types  of  currents  - qualitative  and quantitive  aspects  

of  polarography – analytical  applications  to  organic  and  inorganic  compounds  -  Evaluation 

of  stability  constants  by  deford and  hume  method – amperometric  titrations. Principles  of  

thermo  gravimetry  -  Apparatus  and  working,  Differential   methods  of  analysis  - principle  

factors  affecting  DTA  curve. Application of  DTA . 

Suggested  Books: 

1. Quantitative Analysis – R.A.Day  and  A.L.Underwood 

2. Quantitative  Inorganic  Analysis – A . I . Vogel 

3. Spectroscopy S.Walker and   Straw  Volumes   I, II  and  III 

4. Instrumental  Methods  of  Chemical  Analysis  -  Kudesla  Snwheny ( Pragati  Prallesan 

Meerut) 1988. 

5. Instrumental Techniques for Analytical Chemistry-Frank settle (Pearson Eddition 

)2004. 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper - I: Separation Methods – I 
(Effective from 2016-17Admitted batch) 

 

Unit – I Chromatography - 1 
 

Chromatography: classification of different chromatographic methods, methods of 

development-Elution development, Gradient elution development, displacement 

development, and frontal analysis. 

Principles of chromatography, different migration, adsorption phenomena, partition, 

adsorption coefficient, retardation factor, retention time and volume, column 

capacity, temperature effects, partition isotherm. 

Dynamics of chromatography-efficiency of chromatographic column, zone 

spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation, 

resolution, choice of column, length and flow velocity, qualitative and quantitative 

analysis. 

 

Unit - II Chromatography – 2 

 

     Column chromatography (adsorption chromatography): principles, general 

aspects, adsorption isotherms, chromatographic media, nature of forces between 

adsorbent and   solutes, eluents (mobile phase), column chromatography without 

detectors and liquid chromatography with detectors and applications. 

 

         Gel Exclusion chromatography or Gel filtration chromatography: principles,         

properties of  xerogels, apparatus and detectors, resolution of gel type, applications 

to organic compounds. 

 

 Capillary Electrophoresis : Principle, Details of the Instrument, Applications to  

Inorganic and  Organic compounds. 

 

Unit – III  Chromatography – 3 
 

      Gas chromatography: Theory, Instrument description of equipment and different 

parts, columns (packed and capillary columns), detector specifications-thermal 

conductivity detector, flame ionization detector, electron capture detector, nitrogen-

phosphorus detector, photo ionization detector, programmed temperature gas 

chromatography; applications in the analysis of gases, petroleum products etc., 

other detectors used their Principles and Applications.  

 

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves, 

application in the separation of gases including hydrocarbons, ion exclusion-

principles and applications,    



      Counter current chromatography-principles and application, Affinity 

chromatography-  principles and applications 

 

  GC-MS – Introduction 

 

Instrumentation – GC – MS interface – Mass spectrometer (MS) Instrument 

operation, processing GC – MS data – ion chromatogram Library searching – 

Quantitative measurement – sample preparation Selected ion monitoring – 

Application of GC-MS for Trace constituents. Drugs analysis, Environmental 

analysis and others. 

 

Unit – IV Chromatography – 4 

 

  Liquid-liquid partition chromatography: principle, supports, partitioning liquids, 

eluents,  reverse phase chromatography, apparatus, applications 

 

 High performance liquid chromatography: Theory, Instrument  description of the 

different parts of the equipment, columns, detectors-UV detector, refractometric 

detector, Fluorescence detector, Diode Array detector, applications in the separation 

of organic compounds, names of other detectors used their Principles and 

Applications.   

 

   LC-MS – Introduction – Instrumentation – liquid chromatograph – Mass 

spectrometer Interface – Instrumental details – Processing LC-MS data – ion 

chromatograms –   Library searching – Quantitative  measurements. 

         Sample preparation – selected ion monitoring. Application of LC-MS for Drug   

analysis,  Environmental samples and others. 
 

Text books: 

 

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,    

New York 

2. M.N. Sastri ,Separation methods,  Himalaya Publishing Company, Mumbai 

 

Reference books: 

1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New   

York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. H.M Mc Nair and J. M. Miller, Basic Gas Chromatography, John Wiley, New 

York 

6. W. Jeumings, Analytical Gas chromatography, Academic Press, New York 

7. H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 

Paper- II: Quality control and Traditional methods of Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I:  Quality control in Analytical Chemistry 

 

(a) Characteristics of an analysis: quality of an analytical procedure, limit of detection, 

sensitivity, safety, cost measurability, selectivity and specificity, quality control-

principles of Ruggedness test, control charts, Youden plot, and ranking test. 

 

(b) Evaluation and reliability of analytical data: limitation of analytical methods, accuracy, 

precision, errors in chemical analysis, classification of errors, minimization of errors, 

significant figures, computations and propagation of errors. 

 

(c) Statistical analysis: Mean deviation, Standard deviation, coefficient of variance, normal 

distribution, F test, T test, rejection of results, presentation of data. 

 

(d) Quality assurance and management systems: elements of quality assurance, quality 

assurance in design, development, production and services, quality and quantity 

management system, ISO 9000 and ISO 14000 series-meaning of quality, quality 

process model, customer requirement of quality calibration and testing, statistical process 

control, process control tools, control chart, statistical quality control, acceptance 

sampling. 

Good laboratory practices (GLP) – need for GLP, GLP implementation and organization, 

GLP status in India. 

(e)   Brief out line of ICH guide lines on drug substances and products. 

 

Unit – II   Decomposition techniques in analysis 

 

(a) Inorganic Compounds 

Principle  of decomposition and Dissolution. Difference between dissolution / decom-

position of Organic and Inorganic substances. 

Importance of Decomposition Techniques in Analysis. 

   Principle of  Dissolution of an inorganic substance.   

   Decomposition of samples with acids – H2O, HCl, HF, HNO3, H2SO4 and HClO4 

   Decomposition of samples by fusion, Principle and with two examples each  

       Alkali Fusion--- Na2CO3, NaOH, 

       Acidic Fusion--- Sodium Hydro Sulphate, Sodium Pyro Sulphate  

       Oxidation Fusion---Na2O2, Sodium Chlorate 

       Reductive Fusion Na2CO3 + Na4BO4 

           What is Sintering process, How is it different from Fusion. 

   Fusion with alkali carbonates, alkali hydroxides, Sodium Peroxide 

   Decomposition of samples by sintering with sodium peroxide, sodium carbonate. 

   Principles of decomposition at high temperatures, high pressures . 

   Principles of Microwave and ultrasonic decomposition techniques. 
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(b) Organic Compounds  

      Principles of solubility of organic compounds, non polar, polar solvents. 

      Recrystallisation methods and application of solubility and Recrystallisation. 

 

Unit – III Oxidant systems – Principles and applications in analysis 

 

Analytical chemistry of some selected oxidant systems – formal, standard and normal  

potentials in various media, species responsible for the oxidation properties, stability of 

the solutions, standardization, requirement for the selections of the oxidants, selection of 

suitable indicators for Oxidant systems. 

a) Inorganic Systems Mn (III), Mn (VII), Ce (IV), Cr (VI), V (V), periodate, iodate,  

b) Organic Systems chloramine-T. 

 

Unit – IV Organic Functional group analysis 

 

Classification of functional groups with suitable examples. 

Determination of: 

1) Functional groups imparting acidic nature – thiol, enediol, phenolic hydroxyl. 

2) Functional groups imparting basic nature – Aliphatic and Aromatic primary, 

secondary and tertiary amines – hydrazine derivatives. 

3) Functional groups which impart neither acidic nor basic nature – Aldehydes, Ketones, 

Nitro, Methoxy, Olifinic. 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4. Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R. Belcher, Interscience Public, 

New York 

6. Vogel’s Text Book of Inorganic Quantitative  Analysis – J. Bassett et al, ELBS 

7.   Organic functional groups – S. Siggia 

 

Reference Books: 

 

1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. K.V.S.G Murali Krishna, An Introduction ISO 9000, ISO 1400 Series, Environmental 

Management 

3. Quality Assurance and Good Laboratory Practices, Prof. Y. Anjaneyulu, In Now 

Publication, New York 

4. Quality Assurance in Analytical Chemistry – G.Kateman and F.W Pijpers, John 

Wiley and Sons, New York 

5. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

6. Decomposition Techniques in Inorganic Analysis – J.Dolezal, P.Povondra, Z.Sulcek 

 



 

Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – III: Applied Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I Analysis of Ores 

 

(a) General techniques of analysis applied to complex materials - Scope of metallurgical 

analysis -  

General methods of dissolution of complex materials - Various chemical methods for 

the effective separation of the constituents in the complex materials. 

 

(b) Analysis of ores: Iron ore- Analysis of the Constituents – Moisture , loss of ignition, 

Total Iron,  ferrous Iron ,Ferric Iron, alumina , silica, Titania, Lime, Magnesia, 

Sulphur, phosphrous, manganese, alkalies, combined water, Carbon in blast furnace, 

flue dust and sinter. 

 

(c)   Manganese Ore - Analysis of the Constituents – Total Manganese, MnO2, SiO2, 

BaO, Fe2 O3, Al2O3, CaO, P and S 

 

(d) Chromite Ore - Analysis of the Constituents – Chromium, SiO2, FeO, Al2O3 CaO,& 

MgO. 

 

(e) Phosphate rock Ore - Analysis of the Constituents -   CaO,P2O5, F, SiO2,CO2,S, 

Na2O, Al2O3, Fe2 O3, Mgo,K2O,Cl,MnO. Organic carbon, Moisture, Loss of ignition. 

 

(f) Aluminium Ore (Bauxite) - Analysis of the Constituents – Silica, Alumina, 

Fe2O3,Titania, MnO, P2O5, CaO, MgO, vanadium, zirconium, and alkalies.  

   

Unit – II Analysis of  Finished Products – I 
 

(a) Analysis of steel for C, Si ,S, P, Mn, Ni, Cr; Mg and analysis of blast furnace slag . 

(b) Analysis of refractory materials: fire clay, flour spar, and magnesite 

(c) Analysis of fluxes - limestone and dolomite. 
 

Unit – III Analysis of Finished Products – II 
 

(a) Chemical Analysis of cement-silica, NH4OH group, ferric oxide,  alumina, lime, 

magnesia,  Sulphide Sulphur , K2O,Na2O, free CaO in Cement and Clinker,SO3 and 

loss on ignition. 

(b) Analysis of oils  -  saponification number, iodine number, and acid number.. 

(c) Analysis of soaps - moisture, volatile matter, total alkali, total fatty matter, free  

caustic alkali   or free fatty acids, sodium silicate , chloride. 

(d) Analysis of paints-vehicle and pigment, BaSO4,total lead and lead chromate 



 

Unit – IV Assessment of water Quality 
 

  Sources of water, classification of water for different uses, types of water pollutants 

and their effects,  

  Analytical methods for the determination of the following ions in water: 

   

  Anions: CO3
2-, HCO3

-, F-, Cl-, SO4
2-, PO4

3-, NO3
-, NO2

-, CN-, S2- 

  Cations: Fe2+, Fe3+, Ca2+, Mg2+, Cr3+, As5+, Pb2+, Hg2+, Cu2+, Zn2+, Cd2+, Co2+ 

Determination of Dissolved oxygen (D.O), Biochemical Oxygen Demand (BOD) and    

Chemical Oxygen Demand (COD), standards for drinking water. 

 
Text books 

 

1. Handbook of Analytical Control of Iron and Steel Production, Harrison John, Weily 

1979 

2. Standard methods of Chemical Analysis, Welcher 

3. Technical Methods of Analysis, Griffin, Mc Graw Hill 

4. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc Graw 

Hill Book Co. 

5. Water Pollution, Lalude, Mc Graw Hill 

6. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

7. Environmental Analysis, S.M. Khopkar (IIT Bombay) 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – IV: INSTRUMENTAL METHODS OF ANALYSIS - I 

(Effective from 2016-17 Admitted batch) 

 
Unit – I : Spectroscopic Methods - 1 

 

(a) UV-Visible Spectroscopy: laws of absorption, deviation from Beer’s law, single and 

double beam spectrophotometers-instrumentation, sources of radiation, detectors, 

qualitative analysis by absorption measurements, general precautions in 

colorimetric determinations, determination of certain metal ions by using ligands 

– Fe2+, Fe3+, Al3+, NH4
+, Cr3+, Cr6+, Co3+, Cu2+, Ni2+ and anions – NO2

-, PO4
3- 

using suitable reagents, simultaneous determinations of dichromate and 

permanganate in a mixture, spectrophotomeric titrations, principle of diode array 

spectrophotometers. 

(b) Spectrofluorimetry: Theory of fluorescence, phosphorescence, factors affecting the 

above, quenching, relation between intensity of fluorescence and concentration, 

instrumentation, application with reference to Al3+, chromium salts, fluorescence, 

thiamin (B1) and riboflavin (B2) in drug samples. 

 

Unit – II : Spectroscopic Methods - 2 

 
(a)      Infrared spectroscopy: units of frequency, wavelength and wave number 

molecular vibrations, factors influencing vibrational frequencies, instrumentation, 

sampling techniques, detectors, characteristic frequencies of organic molecules, 

qualitative and quantitative analysis with reference to  (petroleum refinery and 

polymer industry), selected molecules like CO, CO2, non-destructive IR method 

for the analysis of CO and other organic compounds, principles of Fourier 

transform IR. 

 

(b) Raman Spectroscopy: Raman effect and spectra, differences between Raman 

spectra and IR spectra, instrumentation, Raman spectra of CO, CO2, N2O, H2O. 

 

 

Unit – III : Spectroscopic Methods -3 

 

(a) NMR Spectroscopy: resonance condition, origin of NMR spectra, instrumentation, 

chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, 

mechanism for spin-spin coupling, interpretation of NMR spectra of typical organic 

compounds, factors influencing NMR spectra, fast chemical reactions, magnitude of 

I, nuclei with quadrupole moments, FT NMR, study of isotopes other than proton-13C, 
15N, 19F, 31P, 11B, double resonance, spin tickling, shift reagents, applications. 
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(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, 

Krammers degeneracy, fine splitting, instrumentation, introduction to double 

resonance technique, difference between ESR and NMR spectra, quantitative 

analysis, application to study of free radicals and other analytical applications. 

 

Unit – IV : Spectroscopic Methods -4 

 

(a)  Mass Spectroscopy: Principle, basic instrumentation, energetics of ion formation, 

types of peaks observed, resolution, qualitative analysis, molecular weight 

determination, quantitative analysis, advantages 

 

(b) X-ray Spectroscopy (XRF): chemical analysis by X-ray spectrometers, energy 

dispersive and wavelength dispersive techniques, evaluation methods, 

instrumentation, matrix effects, applications. 

 

Text Books: 

 

1. Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

2. Principles of instrumental analysis – Skoog and West 

3. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C 

Denney, G.H Jefferey and J.Madhan 

4. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, 

Meerut 

5. Instrumental methods of Analysis – Chatwal and Anand 

6. Instrumental methods of Analysis – Ewing 

7. Handbook of ICP 

8. The ICP – Bogdain B. 

 

Reference Books: 

 

1. Applications of ICP-MS, A.R Date and A.L Glay, London (Eds), Blackie, 

London 

2. A. Moutaser and D.W Gologhtly (Eds), ICP in Analytical Atomic 

Spectrometry, VeH Publishers, New York 

3. G.I Moore, Introduction to ICP emission Spectrometry in Analytical 

Spectroscopy, Elsevier, Amsterdam 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper-1: Separation Methods – II 
(Effective from 2016-17 Admitted batch) 

 

Unit – I Chromatography - 5 
 

(a) Paper chromatography: principle, papers as a chromatographic medium, modified 

papers, solvent systems, mechanism of paper chromatography, experimental 

technique, different development methods-ascending, descending, horizontal, circular 

spreading, multiple development, two dimensional development, reverse phase paper 

chromatographic technique-visualization and evaluation of chromatograms, 

applications. 

 

(b) Thin layer chromatography: principle, chromatographic media-coating materials, 

applications, activation of adsorbent, sample development, solvent systems, 

development of chromatoplate, types of development, visualization methods, 

documentation, applications in the separation, HPTLC-principle, technique, 

applications. 

 

Unit – II Chromatography - 6 
 

(a) Ion Exchange: principles of ion-exchange systems, synthetic ion-exchange resins, 

properties of anion and cation exchange resins, ion-exchange mechanism, ion-

exchange equilibria, selectivity, ion-exchange capacity, applications of ion-

exchangers in different fields. 

 

(b) Ion exchange chromatography: Principle, Equipment, Application Specifically 

Separations of Lanthanides, Actinides, amino acids. 

 

(c) Ion chromatography: principles of separation, instrumentation, detectors, separation 

of cations and anions, applications in the analysis of water and air pollutants.   

 

Unit – III Sampling of Solids, Liquids and Gases 

 
Sampling: Basis of sampling, purpose of sampling, homogeneous and heterogeneous 

samples, statistical criteria for good sampling, sample size, sampling unit, gross 

sample, laboratory sample. 

Sampling of Solids: Cone and Quartering method, Long pile and alternative shovel 

method, precautions in preservation of solid samples, sampling of metals and other 

solids rods, wires, sheets, plates, especially Gold, Silver, Iron and other metals. 

Sampling of different types of liquids: different sampling techniques, sampling of 

drinking water, industrial effluents, precautions in sampling and preservation of 

collected liquid samples. 



Sampling of gases: sampling and Preconcentration by adsorption or absorption 

method, instantaneous monitoring, sampling in samplers and subsequent monitoring, 

different types of gas samplers, precautions in preservation of samples, systematic 

sampling and random sampling. 

 

Unit – IV Importance of Analytical chemistry & Solvent Extraction 

 
(a) Importance of Analytical Chemistry to Industrial Research: Importance of 

Qualitative and Quantitative analysis in research and development, industries and 

other branches of science. 

Development and validation of an analytical method, units, concentrations, 

calculations, standards, chemical reactions, expressions of concentrations, importance 

of separation methods with examples. 

 

(b) Solvent Extraction: principles and processes of solvent extraction, Distribution Law 

and Partition coefficient, nature of partition forces, different types of solvent 

extraction systems – Batch extraction, Continuous extraction, Counter current 

extraction, solvent extraction systems, applications in metallurgy, general 

applications in analysis and pre-concentration, special  extraction systems like crown 

ethers, super fluid and surfactant extractions-examples. 

 

Text books: 

1.   R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

2. Separation methods, M.N Sastri, Himalaya Publishing Company, Mumbai 

 

Reference books: 

1.   E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2.   E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. E.Stahl, Thin layer chromatography, Academic Press, New York 

6. James, G.Tartor (Ion chromatography) 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
   Paper – II : Traditional Methods of Analysis - II 

(Effective from 2016-17 Admitted batch) 

 
Unit – I Precipitation methods - 1 

 

(a) Crystal  habit  and  super  saturation,  nucleation  and  crystal  growth,  homogeneous  

and  heterogeneous  nucleation, solubility and particle size, colloids, completeness of 

precipitation , effect of excess precipitant, pH, complex formation, temperature, 

purity of precipitates, aging. 

 

(b) Co-precipitation and post precipitation : theory of adsorption of salts having an ion 

in common with the main precipitate, co-precipitation in colloidal precipitates, 

adsorption of solvents, mixed crystal formation by occlusion and entrapment, re-

precipitation with examples, Post-precipitation – theory of post-precipitation, 

examples of post-precipitation, conditions for obtaining pure and quantitative 

precipitates. 

(c) Precipitation Titrations: Principle, Indicators for precipitation titrations, 

determination of halides.  

 
Unit – II Precipitation methods - 2 

 

 (a) Precipitation from Homogeneous Solution (PFHS): theory of PFHS, methods of 

PFHS – increase in pH, decrease in pH, cation release, anion release, reagent 

synthesis, change in oxidation state, photochemical reactions, precipitation from 

mixed solvents. Applications of  PFHS methods. 

 

(b) Gravimetric determinations: nature of species, preparation of solutions, limitations,  

     interferences, inorganic precipitants-chloride and sulphate, organic precipitants 

dimethyl glyoxime (DMG), oxine, benzidine, salicylaldoxime, benzoin oxime, 

sodium tetraphenyl boron,  tetraphenyl arsonium chloride. 

 

(a) Electro-gravimetric analysis: principle, important terms in electrogravimetry, 

decomposition voltage or decomposition potential, over voltage and their importance, 

instrumentation, electrolysis at constant current, determination of Cu2+ by constant 

current electrolysis, electrolysis at controlled potentials, determination of Cu, Pb, Sn 

in brass and bronze by controlled potential electrolysis. 

 

Unit – III Reductant system – Principles and applications in analysis 

 

 Analytical chemistry of some selected reductant systems – formal, standard and 

normal potentials in various media, stability of the solutions, species responsible for 



the reduction properties,  standardization, requirement for the selection of the 

reductants, selection of suitable indicators for various reductant systems,   

(a) Inorganic Systems – Cr (II), V (II), Ti (III), Sn (II), Fe (II) in H3PO4 and 

hydrazine,  

(b) Organic Systems – hydroquinone and Ascorbic acid. 

 

Unit – IV Analysis of some selected Drugs: 

 

Basic considerations of drugs – Classification  

Determination of the following Drugs: 

1) Actyl salicylic acid ( Antipyretic – Analgesic ) 

2) Testosterone, progesterone and cortisone (Steroids and corticoids) 

3) Sulphadiazine ( sulphadrugs) 

4) Phenobarbitone (Barbituric acid derivatives) 

5) Chloramphenicol, Benzyl penicillin and Tetracycline (Antibiotics) 

6) Thiamine (B1), Riboflavin (B2) and ascorbic acid (c) [Vitamins] 

7) Isoniazid ( Antimicrobacterial agents) 

8) Methlydopa (Antihypertensive agents) 

9) Metronidazole (Antiamoebic agents). 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders 

Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4.  Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R.Belvher, Interscience Public, 

New York 

6.   Vogel’s Text Book of norganic Quantitative  Analysis – J.Bassett et al, ELBS 

7.  Pharmaceutical analysis – T. Higuchi, Brochmann hausfen 

 

Reference Books: 

 

      1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper – III:  Applied Analysis – II 
(Effective from 2016-17 Admitted batch) 

 
Unit – I Analysis of raw materials  

 

(a) Analysis of non-ferrous alloys: 

(i) Brass – Analysis of the constituents – Cu, Zn, Sn, Pb and Fe. 

(ii) Bronze - Analysis of the constituents – Cu, Sn, Zn, Pb and Fe. 

(iii) Solder - Analysis of the constituents – Sn, Pb and Sb. 

(b) Analysis of Ferro alloys : 

(i) Ferro silicon -   Analysis of the constituents – Si, C, P,S 

(ii) Ferro vanadium -   Analysis of the constituents – V, C, P, S. Si, Al. 

(iii) Ferro manganese - Analysis of the constituents – Mn, S, C, P, Si 

(iv) Silico manganese -Analysis of the constituents – Mn, S, C, P, Si 

(v) Ferro chromium - Analysis of the constituents – Cr, C, Si. 

 

Unit – II Analysis of Soil, Fertilizer and Fuel 

 

(a) Analysis of soils: sampling, determination of moisture, total N, P, Si, lime, humus 

nitrogen, alkali salts, soil absorption ratio.  

 

(b) Analysis of fertilizers: ammonical fertilizers, Phosphate fertilizers, Nitrate 

fertilizers. 

 

(c) Analysis of fuels: solid fuels-coal, proximate analysis, ultimate analysis, heating 

value, grading of coal based on Ultimate Heat Value(UHV). 

 

Unit – III Assessment of Air Quality 

 

Composition of pure air, classification of air pollutants, toxic elements present in 

dust and their sources – collection of air samples. 

  Sources, effects, control of pollution and chemical analysis for the 

following. 

 (a)  Primary pollutants: 

(i) Carbon compounds - Carbon monoxide(CO) and Carbon dioxide(CO2 ). 

         (ii) Sulphur compounds- sulphur dioxide (SO2),  Sulphur trioxide (SO3) and    

Hydrogen   Sulphide (H2S). 

(iii) Nitrogen compounds - nitric oxide (NO),and nitrogen dioxide (NO2),  

(iv) Hydrocarbons - Aliphatic hydrocarbons and polycyclic aromatic hydrocarbons 

(PAH). 

(v) Particulate matter -  Repairable and Suspended particulate matter, Inorganic and 

Organic particulates. 



 (b) Secondary pollutants -  ozone (O3), peroxy acetyl nitrate (PAN), peroxy benzyl 

nitrate (PBN) 

    (c ) Standards for ambient air quality. 
 

Unit- IV Kinetic Methods of Analysis & Non aqueous Titrimetry 

 
   (a)  Kinetic methods of analysis: introduction, slow reactions, catalyzed reactions, 

methods  of  determination of catalyst concentration, extrapolation method for the 

determination of catalyst, variable time method, fixed time method, examples for 

the determination of toxic metals and anions using some typical kinetic reactions. 

 

  (b ) Non aqueous titrimetry : Classification of solvents and titrations for non aqueous 

titrmetry-    Types of reactions - Indicators . 

(i)   Determination of acids 

(ii)  Determination of bases 

(iii) Karl-Fisher reagent for the determination of moisture content in drugs and 

other  samples.  

 
Text books 

      1.   Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co 

      2.   Standard methods of Chemical Analysis, Welcher 

2. Technical Methods of Analysis, Griffin, Mc Graw Hill 

3. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc 

Graw Hill Book Co. 

4. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

5. Environmental Analysis, S.M Khopkar (IIT Bombay) 

6. Environmental Air Analysis, Trivedi and Kudesia, Akashdeep Pub. 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper - IV: Instrumental Methods of Analysis -II 

(Effective from 2016-17 Admitted batch) 

 
 

Unit – I: Spectro-analytical Methods of Analysis 

 

(a)Flame photometry: theory, instrumentation, combustion flames, detectors, and   

analysis of Na, K, Ca, Mg 

(b)Atomic Absorption Spectrometer: theory, instrumentation, flame and non-flame 

techniques, resonance line sources, hollow cathode lamp, instrumentation, chemical and 

spectral interferences, applications with special reference to analysis of trace metals in 

oils, alloys and toxic metals in drinking water and effluents 

 

(c)Inductively coupled plasma spectrometer(ICP-AES, ICP-MS): principles, 

instrumentation, plasma, AES detectors, quadrupole mass spectrometers, difference 

between the two detectors, analysis methods for liquids and solids, applications in the 

analysis of trace and toxic metals in water, geological and industrial samples. 

(d) Arc and Spark spectrographic Direct analysis of solid for metals. 

 

Unit – II  Thermal methods of Analysis 

 

 (a)  Thermo gravimetry-theory, instrumentation, applications with special reference to  

        CuSO4.5H2O, CaC2O4.2H2O, CaCO3, (COOH)2.2H2O 

 (b) Differential thermal analysis-principle, instrumentation, difference between TG and    

DTA -  applications with special reference to the clays and minerals, coals (fuels) 

 (c)Differential scanning calorimetry-principle, instrumentation, applications to 

inorganic materials like chlorates and per chlorates, ammonium nitrate,  organic 

compounds and Drugs. 

 

Unit- III : Electro analytical Methods of Analysis - 1 

 

(a) Voltametry and polarographic analysis : principle of polarography, residual  

current, migration current, diffusion current, half-wave potential, Ilkovic equation, 

instrumentation, Dropping mercury electrode (DME), advantages and disadvantages 

of DME, qualitative and quantitative analysis of inorganic ions-Cu, Bi, Pb, Cd, Zn, 

AC polarography, pulse polarography 

 

(b) Anode stripping voltametry: principle, instrumentation, Hanging mercury drop 

electrode, application in the analysis of Pb and Cd in environmental samples, 

principle of cathode stripping voltametry. 
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(c ) Coulometric analysis: principles of coulometric analysis with constant current, 

coulometric  analysis with controlled potential, applications of coulometric methods 

for the analysis of cations-As (III), Fe (II) and I- and S2- by using I2 liberations and 

Ce4+ liberation in solutions 

 

 Unit – IV Electro Analytical and Radio chemical methods of analysis - 2 

 

(a) Ion Selective Electrodes: reference electrodes - hydrogen electrode, calomel 

electrode, silver chloride electrode; indicator electrodes – hydrogen and glass 

electrodes, theory of membrane potentials and liquid junction potentials, types of 

ion selective electrodes, basic properties, potentials and construction, calibration of 

ion selective electrodes, ion selective electrodes with fixed membrane sites, silver, 

lead, cadmium, sulfide, fluoride, cyanide and glass electrodes, applications in the 

analysis of air and water pollutants, principles of liquid membrane, gas sensing and 

enzyme based electrode 

 

(b) Radio chemical methods of analysis: detection and measurement of radioactivity, 

introduction to radioactive tracers, applications of tracer technique, isotope dilution 

analysis -  applications, activation analysis – application, advantages and 

disadvantages, radio carbon dating technique 

 

Text Books: 

 

1.         Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

 2.         Principles of instrumental analysis – Skoog and West 

1. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C Denney, 

G.H Jefferey and J.Madhan 

2. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, Meerut 

3. Instrumental methods of Analysis – Chatwal and Anand 

4. Instrumental methods of Analysis – Ewing 

 

Reference Books: 

 

W.Wendtlandt, Thermal Analysis, John Wiley Sons, New York 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization:  Analytical Chemistry 
ANALYTICAL CHEMISTRY PRACTICAL – I 

(With effect from 2016-2017 admitted batch) 

 

Classical Methods of Analysis-1 

 

1. Water analysis 

(i) Determination of total hardness (Ca2+ and Mg2+) of water samples 

(ii) Determination of chloride (Cl-) present in water samples  

(iii) Determination of dissolved oxygen (DO) of drinking water and sewage water 

 

2. Complexometric titrations 

(i) Determination of the concentration of calcium in milk powder by 

complexometric titration (EDTA) 

(ii) Determination of Calcium and Magnesium in limestone or dolomite samples 

using EDTA. 

 

3. Fertilizer analysis 

(i) Determination of  ammonia from ammonia containing fertilizer 

(ii) Determination of  phosphate from fertilizer 

 

4. Analysis of iron ore 

(i) Complete analysis of iron ore 

(ii) Determination of percentages of Fe (II) and Fe (III) present in iron ore  sample  

 

5. Analysis of Coal 

(i) Determination of moisture content of coal sample 

(ii) Determination of volatile matter of coal sample 

(iii)Determination of fixed carbon of coal sample 

(iv)  Determination of ash content of coal sample 

 

 

 

 

 

 



 

 Instrumental Methods of Analysis-1 

1. pH metry 

(i) Determination of alkalinity of a coloured effluent using pH metric titration. 

(ii) Determination of purity of commercial HCl using pH metric titration. 

(iii)Determination of purity of commercial H2SO4 using pH metric titration. 

 

2. Potentiometry 

(i) Determination of Cr(VI) with Fe(II) using potentiometric end point 

(ii) Determination of Fe (II) using ceric sulphate by potentiometric end point 

(iii)Determination of a mixture of Ce(IV) and V(V) with Fe(II) by potentiometric 

end point 

(iv) Determination of KSCN with AgNO3 by potentiometric end point. 

 

3. Spectrophotometry 

(i) Determination of Fe (III) using potassium thiocyanate  

(ii) Determination of Iron(II) using orthophenanthroline 

(iii)Determination of phosphate in fertilizer and cola drinks by Molybdenum blue 

method  

(iv) Determination of Manganese (II) -periodate method  

 

4. Flame photometry  

(i) Determination of sodium present in bread samples 

(ii) Determination of sodium and potassium in a given sample of fertilizer  

 

5. Thin layer chromatography: Determination of Rf values and identification of organic 

compounds in a given mixture by TLC 

(i) Separation of mixture of benzil and 2-nitrophenol 

(ii) Mixture of benzophenone and naphthalene 

(iii) Mixture of 2-nitrophenol and 4-nitrophenol 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 

 

 

 

 

 

 

 

 

 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization:  Analytical Chemistry 
ANALYTICAL CHEMISTRY PRACTICAL – II 

(With effect from 2016-2017 admitted batch) 

 

Classical Methods of Analysis-2 

1. Water analysis 

(i) Determination of alkalinity (CO3
2-, HCO3

-) of water samples. 

(ii) Determination of chemical oxygen demand (COD) of drinking water and 

sewage water 

(iii) Determination of biological oxygen demand (BOD)of drinking water and 

sewage water 

 

2. Redox titrations 

(i) Determination of oxalate in kidney stones by permanganometric titration. 

(ii) Determination of Fe(II) present in an Iron tablet using KMnO4 

 

 

3. Fertilizer analysis 

(i) Determination of  nitrate from fertilizer 

(ii) Determination of sulfur (as sulfate) from sulfur containing fertilizer. 

 

4. Analysis of oils and soaps  

(i) Determination of saponification value, acid value and iodine value of oil 

sample 

(ii) Determination of moisture content and total alkali of soaps 

 

5. Separation and determination of ions by ion-exchanger resins 

(i) Determination of Na+  by cation exchanger resin 

(ii) Determination of Na+ and K+ in a mixture by cation exchanger resin 

(iii)Determination of Cl- and Br- in a mixture by anion exchanger resin 

 

 

 

 

 

 

 

 

 



Instrumental Methods of Analysis-2 

1. pH metry 

(i) Determination of purity of commercial H3PO4 by pH metric titration 

(ii) Determination of CH3COOH by pH metric titration. 

(iii)Determination of stability constant of copper glycinate 

 

2. Potentiometry 

(i) Determination of Fe(II) using Mn(VII) of by potentiometric titration 

(ii) Determination of Fe (II) using V(V) of by potentiometric titration 

(iii)Determination of a mixture of Mn(VII) and V(V) with Fe(II) using 

potentiometric end point 

(iv) Determination of a mixture of bromide and chloride with AgNO3 using 

potentiometric end point 

 

3. Spectrophotometry 

(i) Determination of nitrite in drinking water samples by diazotization method 

(ii) Determination of nitrate -phenoldisulphonic acid method 

(iii)Simultaneous Determination of Cr(VI) and Mn(VII) in a mixture without 

separation 

(iv) Determination of Cu(II) using EDTA – Photometric titration method. 

 

4. Flame photometry  

(i) Determination of Lithium by flame photometry 

(ii) Determination  of calcium from milk samples using flame photometry 

 

5. Thin layer chromatography  

(i) Separatation and identification of the given mixture of colourless compounds 

(Diphenylamine, Benzophenone and Naphthalene) 

(ii) Separatation and identification of the given mixture of coloured compounds 

(azobenzene, hydroxyazobenzene, p-aminoazobenzene). 

 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 



    

ADIKAVI NANNAYA UNIVERSITY 

 FIRST SEMESTER CHEMISTRY SYLLABUS

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
 (With effect from 2016-17 admitted batch)

UNIT-1  

Basic Quantum Chemistry-I- Wave equation-interpretation of wave function-properties of wave function-normalization 

and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting 

up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion 

theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the 

uncertainty principle. 

 

UNIT-II  

Basic Quantum Chemistry-II- Wave mechanics of simple systems with constant potential energy, particle in one-

dimensional box- factors influencing color transition- dipole integral, Symmetry arguments in deriving the selection rules, 

the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box- 

Orthogonality, measurability of energy, position and momentum, average values and probabilities.  Rigid rotor, Wave 

mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.  

  

UNIT-III 

Fundamentals of Molecular Spectroscopy-I: Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules- 

Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. 

Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules- Overtones- Combination 

bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous 

vibrational-rotational spectra of diatomic molecules.                                                               

 

UNIT- IV  

Fundamentals of Molecular Spectroscopy-II: Raman and Electronic Spectra- Classical and quantum mechanical 

explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational 

Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head 

and band shading. Charge transfer spectra    

 

 

References/ Text books 

1. Fundamentals of Molecular spectroscopy: by C.N. Banwell 

2. Molecular spectroscopy: by B.K.Sharma 

3. Molecular spectroscopy: by Aruldas 

4. Introductory quantum mechanics: by A.K. Chandra 

5. Quantum chemistry: by R.K. Prasad 

   

 

 

 

 

 

 

 

General Chemistry - I



    

 

  
  

 
Paper- II: INORGANIC CHEMISTRY-I 

UNIT-1  

Structure & Bonding: Applications of VSEPR, Valence Bond and Molecular orbital theories in explaining the structures of 

simple molecules- role of p and d orbitals in pi bonding. Application of MO theory to square planar (PtCl4
2-) and Octahedral 

complexes (CoF6
3-, Co(NH3)6

3+). Walsh diagram for H2O molecule.  

 

UNIT-II  

Inorganic cage and ring compounds – preparation, structure and reactions of boranes, carboranes, metallocarboranes, 

boron–nitrogen (H3B3N3H3), phosphorus–nitrogen (N3P3Cl6) and sulphur-nitrogen (S4N4, (SN)x) cyclic compounds. Electron 

counting in boranes – Wades rules (Polyhedral skeletal electron pair theory). 

Isopoly and heteropoly acids.  

 

UNIT-III  

Coordination compounds: Crystal field theory - crystal field splitting patterns in octahedral, tetrahedral, tetragonal, square 

planar, square pyramidal and trigonal bipyramidal geometries.  Calculation of crystal field stabilization energies. Factors 

affecting crystal field splitting energies – Spectrochemical series – Jahn – Teller effect, nephelauxetic effect – ligand field 

theory. Term symbols – Russell – Sanders coupling – derivation of term symbols for various configurations. Spectroscopic 

ground states. 

 

UNIT- IV  

Electronic spectra of transition metal complexes: Selection rules, break down of selection rules – Orgel and Tanabe-

Sugano diagrams for d1 –d9 octahedral and tetrahedral transition metal complexes of 3d series – Calculation of Dq, B and β 

parameters. Charge transfer spectra.  Magnetic properties of transition and inner transition metal complexes – spin and 

orbital moments – quenching of orbital momentum by crystal fields in complexes. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and G. Wilkinson, IV Edition, John Wiley and Sons,  

      New York, 1980. 

 

2. Inorganic Chemistry by J.E. Huheey, III Edition, Harper International Edition, 1983. 

3. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin,  

      Affiliated East-West press pvt. Ltd., New Delhi. 

 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999). 
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Paper –III: ORGANIC CHEMISTRY -I 

UNIT – I 

Nature of bonding in organic molecules and Aromaticity             15 Hrs  

(A) Electronic Effects and Reactive intermediates:-Inductive effect, Mesomeric effect (Resonance), Hyperconjugation, 

Steric effect, Tautomerism, acidity and basicity of organic molecules Generation, structure, stability and reactivity of 

carbocations, carbanions, free radicals, carbenes, nitrenes and arynes 

(B) Criteria of Aromaticity:-The Energy, Structural and Electronic Criteria for Aromaticity, Relationship among the 

Energetic, Structural, and Electronic Criteria of Aromaticity. Huckle`s rule and MO Theory, aromaticity in benzenoid non-

benzenoid compounds, Aromaticity in Charged and Fused-Ring Systems, Hetero-aromatic Systems, Annulenes: 

Cyclobutadiene, Benzene,1,3,5,7-Cyclooctatetraene, [10] Annulenes- [12], [14], [16] and [18] annulenes, azulenes, fulvenes, 

fullerenes, ferrocene, anti-aromaticity and homo-aromaticity. 

  

UNIT – II  

Stereo Chemistry & Molecular representation of organic molecules                                                                     20 Hrs 

(A) Molecular Symmetry and Chirality:-Symmetry elements, Definition and classification of Stereoisomers, Enantiomer, 

Diastereomer, Invertomer, Homomer, Epimer, Anomer, Configuration and Conformation Configurational nomenclature: 

D,L and R, S nomenclature, Molecules with a single chiral center: Tetra and Tri coordinate chiral center, Molecules with two 

or more chiral centers; constitutionally unsymmetrical and symmetrical molecules.  

(B) Geometrical Isomerism and Conformations of Cyclic Systems:- Cis-trans, E, Z- and Syn & anti nomenclature, Methods 

of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter 

conversion. Conformations of cyclobutane, cyclopentane, cyclohexane, mono and disubstituted cyclohaxanes. 

(C) Prochirality and Prostereoisomerism:- Homotopic ligands and faces; enantiotopic ligands and faces; diastereotopic 

ligands and faces; nomenclature of enantiotopic ligands and faces (Pro-R, Pro-S, Re, Si carbonyl compounds and Alkenes)  

(D) Stereoisomerism in molecules without chiral Center -Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, 

nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, paracyclophanes, 

trans-cyclooctene and Helicity. 

 

UNIT – III 

Heterocyclic compounds                                                  15 Hrs 

Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size,number and 

nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, 

Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine. 

 

UNIT - IV 

Chemistry of some typical natural products (Alkaloids and Terpenoids)              10 Hrs 

 A study of the following compounds involving their isolation, structure elucidation, synthesis and biogenesis of 

Alkaloids; Atropine, Nicotine, and Quinine.  

Terpenoids: α- Terpeneol, α-Pinene and Camphor. 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

3. Organic chemistry-Clayden J. (Oxford)  

4. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

5. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

6. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

(Publishers, Inc.).   

7. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

8. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

9. Organic Chemistry, R. T. Morrison and R. N. Boyd (Prentice-Hall)  

10. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley).  

11. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  

12. Organic Chemistry Structure and Reactivity, Ege Seyhan, 3rd Ed. (AITBS) 

13. Heterocyclic Chemistry, J.A.Joule, K. Kills and G. F. Smith, Chapman and Hall  

14. Heterocyclic Chemistry, T.L.Gilchrist, Longman Scientific Technical  

15. Heterocyclic Chemistry, Raj.K. Bansal.  

16. An Introduction to the Heterocyclic Compounds, R. M. Acheson, John Wiley. 

 

REFERENCE BOOKS: 

 

1. Chemistry of Natural Products, K.W.Bentley 

2. Stereochemistry of carbon compounds by E.Eliel, John Wiley & Sons, Inc. 

3. Stereochemistry to Organic Compounds, D. Nasipuri, 2nd Ed. (New Age International).  

4. Chemistry of Natural products by R.S. Kalsi Kalyani Publishers. 1983. 
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 Paper – IV: PHYSICAL CHEMISTRY-I 

 

UNIT-I: 

Thermodynamics-I: Concepts of partial molar properties – partial molar volume and its significance; Determination of 

partial molar volume: Graphical method, intercept method and apparent molar volume method. Partial molar free energy, 

chemical potential, Variation of chemical potential with T and P. Gibbs-Duhem equation-derivation and significance. Phase 

equilibrium- Derivation of phase rule from the concept of chemical potential. Ideal solutions - Thermodynamic properties of 

ideal solutions mixing quantities; Vapour pressure-Raoult’s law; Thermodynamic properties of ideally dilute solutions. 

Vapour pressure- Henry’s law. 

Non-ideal systems -Concept of fugacity, fugacity coefficient. Determination of fugacity; Non ideal solutions. Activities and 

activity coefficients; Standard-state conventions for non ideal solutions; Determination of activity coefficients from vapour 

pressure measurements. Activity coefficients of non-volatile solutes using Gibbs-Duhem equation. Chemical equilibrium- 

effect of temperature on equilibrium constant- Van’tHoff equation 

 

UNIT-II: 

Micelles and Macro molecules: Surface active agents, classification of surface active agents, micellization, hydrophobic 

interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, 

thermodynamics of micellization- phase separation and mass action models, Solubilization, micro emulsion, reverse 

micelles. 

Polymer- definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of free radical 

polymerization.  Molecular mass- Number and mass average molecular weight, molecular weight determination-End group 

analysis, Osmometry, viscometry, ultracentrifugation and light scattering methods.   

 

UNIT-III: 

Chemical Kinetics:  Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic 

strength - Debye Huckel theory-Primary and secondary salt effects; Effect of dielectric constant, effect of substituent, 

Hammett equation-limitations, Taft equation; Prediction of rate constants- Consecutive reactions, parallel reactions, 

opposing reactions (Uni molecular steps only, no derivation).  Specific and general acid-base catalysis; Skrabal diagram; 

Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and 

pressure jump methods. 

 

UNIT-IV: 

Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet 

and triplet states, spin-orbit interaction. Quantum yield and its determination; Actinometry - ferrioxalate and uranyl oxalate 

actinometers-problems. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer 

equation. Photochemical equilibrium and delayed fluorescence - E type and P type. Photochemical primary processes, types 

of photochemical reactions-photodissocoation, addition and isomerisation reactions with examples. 
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Books: 

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

3. Physical Chemistry by W.J.Moore, Prentice Hall 

4. Thermodynamics for Chemists, Samuel Glasstone 

5. Chemical Kinetics by K.J.Laidler, McGraw Hill Pub. 

6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 

7. Polymer Chemistry by Billmayer 

8. Introduction to Polymer Science, V.R. Gowriker, N.V.Viswanadhan and J. Sreedhar., Wiley Easter. 

9. Micells, Theoretical and applied aspects, V.Morol, Plenum publishers. 
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LABORATORY WORK (6 hrs/week) 

 

 

INORGANIC CHEMISTRY - I 

 

I.  Inorganic Synthesis: Preparation of  

(i) Tetraamminecopper(II) sulphate 

(ii) Potassium tris-oxalato ferrate(III) trihydrate 

(iii) Tris-thiourea copper(I) sulphate 

 

II. Semi micro qualitative analysis of six radical mixtures 

     (One interfering anion and one less familiar cation for each mixture) 

 

    Anions:  CO3
2- , S2- , SO3

2- , Cl- , Br - , I - , NO3 
- , SO4 

2-, CH3COO - 

                                     C2O4
2- , C4 H4 O6

 2- , PO4
 3- , CrO4 

2-, AsO4 
3-, F - , BO3 

3-  

 

     Cations :     Ammonium (NH4
+) 

  1st group: Hg, Ag, Pb, Tl, W 

  2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo 

  3rd group: Fe, Al, Cr, Ce,  Th, Ti,  Zr, V,  U,  Be   

  4th group: Zn, Mn, Co, Ni 

  5th group: Ca, Ba, Sr 

  6th group: Mg, K, Li  

 

 

 

 

 

ORGANIC CHEMISTRY -I 

 

Preparation, recrystallization, and determination of melting point & yield of the following compounds:  

(i) Aspirin,   (ii)     Nerolin,   (iii) Chalcone,  

(iv) p-Nitro acetanilide,   (v) 2,4,6- Tribromoaniline,  (vi) m-Dinitrobenzene,  

(vii) Phthalimide,   (viii) Diels-Alder adduct.  

 

Books Suggested  

1. Vogel’s Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes and M. J. Thomas, 4th 

& 6th Ed. (Pearson Education Asia).  

 

2. Vogel’s Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, 5 Ed. 

(Longman Scientific & Technical) 
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PHYSICAL CHEMSITRY-I 

 

1. Determination of critical solution temperature of phenol-water system. 

2. Effect of added electrolyte on the CST of phenol-water system. 

3. Conductometric titration of Strong acid versus Strong base 

4. Dissociation constant of weak acid (CH3COOH) by conductometric method. 

5. Conductometric titration of Weak acid vs Strong base. 

6. Determination of cell constant 

7. Adsorption of acetic acid on animal charcoal or silica gel. 

8. Acid-catalyzed hydrolysis of methyl acetate 

9. Determination of partial molar volume of solute –H2O system by apparent molar volume method. 
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Paper- I: GENERAL CHEMISTRY-II 

 

UNIT-1  

Basic Quantum Chemistry-III- Hydrogen atom- solution of R( r ), Φ ( ɸ ) and Ɵ (θ) equations. Probability density in 

orbitals- shapes of orbitals- Perturbation theory- Time independent perturbation theory(only first order perturbation is to be 

dealt with)- application to ground state energy of Helium atom- Variation principle- applications- calculation of zero-point 

energy of harmonic oscillator- many electron atom- Hartee-Fock self-consistent field method(qualitative treatment only) 

 

UNIT-II  

Molecular symmetry and Group Theory in chemistry: Basic concepts of symmetry and Group theory-Symmetry 

elements, symmetry operations and point groups- Schoenflies symbols- Classification of molecules into point groups- 

Axioms of Group theory- Group multiplication tables for C2v and C3v point groups- Similarity transformations- and classes- 

Representations- reducible and irreducible representations, Mullikan symbols, Orthogonality theorem and its implications, 

Character table and its anatomy. 

  

 UNIT-III 

Treatment of analytical data: Accuracy and precision- Classification of errors- Determination of Indeterminate errors-

Minimization of errors- Absolute and Relative errors, propagation of errors-Distribution of Indeterminate errors- Gaussian 

distribution- Measures of central tendency-Measures of precision- Standard deviation- Standard error of mean- student’s t-

test- Confidence interval of mean- Testing for significance- Comparison of two means- F-test- Criteria of rejection of an 

observation- Significant figures and computation rules.                                                                  

 

UNIT- IV 

Introduction to computer programming- FORTRAN 77: Basic structures and functioning of computer with P.C. as an 

illustrative example- Main memory- Secondary storage memory- input/output devices- computer languages- operating 

systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic statements-

Replacement statement- IF statement- logical IF and BLOCK IF statements- GOTO statements-subscripted variable and 

DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN 

statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell 

constant-Electrode potential. 

Flowcharts and computer programs for  

a) Program for the calculation of Cell Constant, Specific Conductance and Equivalence. 

b) Rate Constant of First order reaction or Beer’s law by linear least square method. 

c) Hydrogen ion concentration of a strong acid solution/Quadratic equation. 

d) Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid 

e) Standard deviation and Variance of univariant data                                                                                                                                                                                                                                                        

References/ Text books: 

1. Introductory Quantum chemistry: by A.K. Chandra 

2. Group theory for Chemistry: by A.K. Bhattacharya 

3. Introductory Group theory for chemists : by George Davidson 

4. Vogel’s text book of quantitative analysis: byVogel 

5. Fundamentals of Analytical chemistry: by Skog and West 

6. Principles of computer programming(FORTRAN 77 IBM PC): by V.Rajaraman 

7. Basics of computers for chemists: by P.C. Jurs 

from 2016-17 admitted batch)(With effect

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
SECOND SEMESTER CHEMISTRY SYLLABUS

ADIKAVI NANNAYA UNIVERSITY



 

 

  
 

 
Paper- II: INORGANIC CHEMISTRY-II 

  

 

UNIT-I  

Metal cluster compounds - definition – evidences for existence of M-M bonds - conditions favorable for formation of M-M 

bonds – preparation, structure and bonding of the following metal cluster compounds. 

Re2Cl8
2-, Mo2Cl8

4-, Re2(RCOO)4X2, Mo2(RCOO)4(H2O)2, Cr2(RCOO)4(H2O)2, Cu2(RCOO)4 (H2O)2, Cr2Cl9
3-, Mo2Cl9

3-, 

W2Cl9
3-, Re3Cl9, Re3Cl12

3-, Mo6Cl8
4+, Nb6X12

2+ and Ta6X12
2+. 

Polyatomic clusters – Zintle ions, Chevrel phases. 

UNIT-II  

Organometallic compounds  - 16 and 18 electron rules. Isoelectronic relationship - Synthesis, structure, bonding and 

reactions of carbon monoxide, dinitrogen and nitric oxide complexes. Isolobal relationship – H, Cl, CH3, Mn(CO)5; S, CH2, 

Fe(CO)4; P, CH, Co(CO)3 ; Synthesis, structure, bonding and reactions of metallocenes with special reference to ferrocene. 

 

UNIT-III  

Metal Ligand equilibria in solution: Step wise and overall formation constants and their interaction– trends in stepwise 

constants – factors affecting  the stability of metal complexes–Pearson’s theory of hard and soft acids and bases (HSAB), 

chelate effect and its thermodynamic origin, determination of  stability constants of complexes–spectrophotometric method 

and pH–metric method. Reactivity of metal complexes–inert and labile complexes.  Explanation of lability on the basis of 

VBT & CFT. 

Bio-Inorganic Chemistry: Metalloporphyrins with special reference to Haemoglobin& Myoglobin. Biological role of alkali 

and alkaline earth metal ions with special reference to Ca2+. Biological and abiological Nitrogen Fixation. 

 

UNIT- IV  

Inorganic Reaction Mechanisms: Substitution reactions of metal complexes – D, Id, Ia and A mechanisms – Ligand 

replacement reactions of metal complexes – Acid hydrolysis – factors affecting acid hydrolysis – Anation and Base 

hydrolysis of Cobalt(III) complexes.  Ligand displacement reactions of square planar complexes of platinum (II).  Factors 

affecting square planar substitution – trans effect  (theories). 

Electron transfer reactions of complexes – concept of complementary and non-complementary reactions with examples.  

Inner and outer sphere mechanisms. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and R.G. Wilkinson, IV Edition, John, John Wiley and Sons, New 

York, 1980. 

2. Inorganic Chemistry by J.E. Huheey, III edition, Harper International Edition, 1983. 

3. Organometallic Chemistry-A unified approach by A. Singh and R.C. Mehrotra, Wiley Eastern Ltd. 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999) 

5. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin, Affiliated East-West press Pvt. Ltd., New 

Delhi. 

6. Mechanisms of Inorganic reactions in solution by D.Benson, MCgraw Hill, London, 1968. 

7. Inorganic chemistry by K.F. Purcell and J.C.Kotz, W.B. Saunders company, New York, 1977. 

8. Elements of Bioinorganic Chemistry by G.N. Mukherjee and Arabinda Das, U.N. Dhur& sons Pvt. Ltd, Calcutta. 
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Paper-III: ORGANIC CHEMISTRY-II 

UNIT-I 

Reaction Mechanism                        15Hrs 

(A) Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution: Stereochemistry of SN
2 and SN1 

mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N:  Aromatic Nucleophilic 

substitution: SN2 (Ar) (Addition – Elimination), SN1(Ar) and benzyne mechanisms (Elimination - Addition); evidence for 

the structure of benzyne. Von Richter Sommelet-Hauser and Smiles rearrangements.  

(B) Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and 

Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, 

dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations 

 

UNIT-II 

Addition Reactions                      15 Hrs  

(A) Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving 

electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of 

double and triple bonds, hydrogenation of aromatic rings, Hydroboration. 

(B) Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Aldol, Cannizzaro, 

Perkin, Knoevenagel, Claisen-Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Reformatsky reaction, 

Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction, Hydrolysis of Carbon-Nitrogen bond, 

Isocyanates and isothioyanates. 

 

UNIT-III   

Molecular Rearrangements                 15 Hrs  

Types of molecular rearrangements, migratory aptitude; 

Rearrangements to electron deficient carbon: Pinacol-pinacolone, Wagner-Meerwein, Tiffeneau – Demjanov, Dienone – 

Phenol, Arndt-Eistert synthesis;  

Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Curtius, Schmidt and Lossen rearrangements; 

Rearrangements to electron deficient oxygen: Baeyer-villiger, Hydro peroxide rearrangement and Dakin rearrangements; 

Neber rearrangement, Benzil-Benzilic acid and Favorskii rearrangements 

 

UNIT-IV 

Spectroscopy and Protecting Groups                                       15 Hrs 

A. Basic principles and importance of UV, IR, NMR and Mass. 

B. Protection of carbonyl, Hydroxyl, carboxylic and Amine groups 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Modern Organic Reactions, H. O. House (Benjamin)  

3. Structure and Mechanism in Organic Chemistry C. K. Inglod (Comell University Press).  

4. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

5. Organic chemistry-Clayden J. (Oxford)  

6. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

7. Organic Chemistry, Salmons, P.W. & Others, 8th Ed. (John Wiley & Sons)  

8. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

9. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

10. (Publishers, Inc.).  

11. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

12. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

13. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley). 13. Stereochemistry to Organic Compounds,  

Nasipuri, 2nd Ed. (New Age International). 

14. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  Organic Chemistry Structure and Reactivity, Ege 

Seyhan, 3rd Ed. (AITBS)  

15. Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and  I. Fleming Tata   - McGraw Hill,  

New Delhi, 1990.  

16. Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

17. Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, Prentice Hall of India, New Delhi, 1984. 

18. Spectrometric identification of Organic Compounds-Fourth Edition, R.M. Silverstein: G.C.Vassiellr and T.C.  

Merill, Johne Willey, Singapore, 1981. 

19. Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd  (Harcourt college publishers). 
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Paper – IV: PHYSICAL CHEMISTRY-II 

 
UNIT-I: 

Physical methods of molecular structural elucidation: NMR: Principle and theory, Nature of spinning particle and its 

interaction with magnetic field. Chemical shift and its origin.  Spin-Spin interaction, Application of NMR to structural 

elucidation- Structure of ethanol, dimethylformamide, styrene and acetophenone. 

Electron Spin Resonance: Principle and experimental technique- g-factor, line shapes and line widths- hyperfine 

interactions- applications of ESR studies. 

 

UNIT -II: 

Thermodynamics-II- Brief review on entropy; entropy changes accompanying specific process – expansion, phase 

transition, heating, measurement of entropy. Nernst heat theorem; Third law of thermodynamics- Determination of the 

absolute entropy- Apparent exceptions to Third law of thermodynamics.  

Statistical Thermodynamics: Objectives of statistical thermodynamics, Concept of distributions, Types of ensembles. 

Thermodynamic probability, Most probable distribution Law – Partition Function, (Definition and significance): Molar and 

molecular partitions-translational, rotational, vibrational and electronic partition functions- Relation between thermodynamic 

functions (E, H, S, G and Cv) and the partition functions 

 

UNIT-III: 

Electrochemistry I:  Electrochemical cell- Galvanic and electrolytic cell.  Concentration cell with and without transference, 

Effect of complexation on redox potential- ferricyanide/ ferrocyanide couple, Iron (III) phenonthroline / Iron (II) 

phenonthroline couple. Determination of standard potential, solubility product equilibrium constant and activity coefficients 

from EMF data. 

Bjerrum theory of ion association (elementary treatment) Concept of activity and activity coefficients in electrolytic 

solutions. The mean ionic activity coefficient. Debye-Huckel theory of electrolytic solutions. Debye-Huckel limiting law 

(derivation not required), Calculation of mean ionic activity coefficient; Limitations of Debye-Huckel theory.  Effect of 

dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes.  Debye Huckel-Onsagar 

equation – verification and limitations, Fuel Cells. 

 

UNIT-IV: 

Electrochemistry II: The electrode-electrolyte interface.  The electric double layer.  The Helmholtz-Perrin parallel-plate 

model, the Gouy-Chapman diffuse-charge model and the Stern model. 

Electrodics: Charge transfer reactions at the electrode-electrolyte interface.  Exchange current density and over-potential.  

Derivation of Butler-Volmer equation.  High field approximation, Tafel equation, Low field equilibrium, Nernst equation. 

Voltametry-Concentration polarization, experimental techniques. 
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Books: 

1. Text book of Physical Chemistry by Samuel Glasstone, McMillan Pub. 

2. Physical Chemistry by W.J.Moore, Prentice Hall 

3. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

4. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

5. Modern Electrochemistry, 2A & 2B, JOM Bockris & A.K.N.Reddy, Plenum publishers 

6. Introduction to Electrochemistry, S.Glasstone. 

7. Fundamentals of Molecular Spectroscopy, Banwell 

8. Spectroscopy by Straw & Walker. 

9. Statistical thermodynamics , M.C.Gupta 

10. Statistical Thermodynamics, M.Dole 
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LABORATORY WORK (6 hrs/ week) 
 
 

INORGANIC CHEMISTRY PRACTICALS –II  

 
Quantitative analysis: 

Volumetric:  

1. Determination of Ferric iron by photochemical reduction 

2. Determination of Nickel by EDTA 

3. Determination of Calcium and Magnesium in a mixture by EDTA 

4. Determination of Ferrocyanide by Ceric sulphate 

5. Determination of Copper(II) in presence of iron(III) 

Gravimetric: 

6. Determination of Zinc as Zinc pyrophosphate 

7. Determination of Nickel from a mixture of Copper and Nickel.  

 
 
 
 
 
ORGANIC CHEMISTRY PRACTICALS –II              

Systematic qualitative analysis of an organic mixture containing two compounds  

Identification of method of separation and the functional group(s) present in each of them and preparation of one solid 

derivative for the conformation of each of the functional group(s). 

 
 
 
 

PHYSICAL CHEMISTRY PRACTICALS –II  

 
1. Distribution of iodine between CHCl3 and water 

2. Distribution of I2 between CHCl3 and aq.KI solution- calculation of equilibrium constant. 

3. Determination of Coordination number of cuprammonium cation. 

4. Titration of mixture Strong acid and weak acid versus Strong base by conductometry. 

5. Titration of Strong acid Vs Strong Base – pH – metry. 

6. Titration of mixture of (NaHCO3 + Na2CO3) Vs HCl – pH- metry.  

7. Titration of Strong acid Vs Strong Base using Quinhydrone electrode. 

8. Titration of  Fe+2 Vs K2Cr2O7 – potentiometry 

9. Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry. 

10. Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration. 
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THIRD SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-I and  

PERICYCLIC REACTIONS  

(Effective from the 2016-17 Admitted Batch) 

 

UNIT – I                 15 Hrs 

A) Aliphatic Nucleophilic Substitution: 

Neighboring  group participation by Bromine, Phenyl group, Non–Classical carbocations, 

NGP by  Pi bond, Sigma bond and  Cyclopropyl group,  SN at Allylic  carbon (allylic 

reaarangements), SN at Aliphatic trigonal carbon, SN at Vinylic carbon, Ambident 

nucleophiles, Hydrolysis of esters (BAC
2
 Ac2,AAC1,AAL1,BAL1), Mechanism of estrification of  

carboxylic acid  with an alcohol using  DCC, Mayers Synthesis of aldehydes, ketones and 

carboxylic acids Mitsunobu reaction, Von–Braun reaction 

B) Aliphatic Electrophilic Substitution: 

Mechanisms of SE
2
, SE

1
, SEi, Hydrogen as electrophile: Hydrogen exchange; Migration of 

double bonds, Halogen electophiles. Mechanism of Halogenation of aldehydes and ketones; 

HVZ reaction; Halogenation of Sulphoxides & Sulphones, Nitrogen Electrophiles: Aliphatic 

diazo coupling, Diazo transfer reaction, Insertion of nitrenes, Metal Electrophiles: 

Metallation with Organometalic Compounds (Orthometallation), Carbon as Leaving groups: 

Decarboxyliation of Aliphatic Acids; Dakin – West reaction; Haller–Bauer reaction. 

UNIT – II                 15 Hrs 

Principles of asymmetric synthesis:                                                                          

Introduction and terminology: Topicity in molecules Homotopic, stereoheterotopic 

(enantiotopic and diastereotopic) groups and faces, symmetry, substitution and addition 

criteria. Prochirality nomenclature: Pro-R, Pro-S, Re and Si. Stereoselective reactions: 

Substrate stereoselectivity, product stereoselectivity, enantioselectivity and 

diastereoselectivity. Conditions for stereoselectivity: Symmetry and transition state criteria, 

kinetic and thermodynamic control. Methods for inducing enantio and diastereoselectivity. 

Analytical methods: % Enantiomeric excess, enantiomeric ratio, optical purity,                      

% diastereomeric excess and diastereomeric ratio. Techniques for determination of 

enantiomeric excess, specific rotation, Chiral NMR; Chiral derivatizing agents, Chiral 

solvent, Chiral shift reagents and Chiral HPLC.     

  

UNIT – III                 15 Hrs 

Pericyclic Reactions-I 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 

allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 

correlation diagram method and perturbation of molecular (PMO) approach for the 

explanation of pericyclic reactions under thermal and photochemical conditions.  

Electrocyclic Reactions: Conrotatory and disotatory motions (4n) and (4n+2), allyl systems  

Cycloadditions: Antarafacial and suprafacial additions, notation. of cycloadditions, (4n) and 

(4n+2) systems with a greater emphasis on (2+2) and (4+4) - cycloadditions, (2+2)  - 

additions of ketenes and chelotropic reactions.   
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UNIT-IV                 15 Hrs 

Pericyclic Reactions-II 

FMO approach and perturbation of molecular (PMO) approach for the explanation of sigma  

tropic rearrgements under thermal and photochemical conditions. suprafacial and antarafacial     

shifts of H Sigmatropic shift involving carbon moieties, retention and inversion of   

configurations, (3, 3) and (5, 5) sigmatropic rearrangements detailed treatment of Claisen and  

Cope rearrangements, fluxional tautomerism, aza-Cope rearrangement and Barton reaction.  

 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Pericyclic reactions by S.N. Mukharji, Mcmilan. 

4) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

5) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

6) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

7) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

8) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

9) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

10) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

11) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

12) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

13) Pericyclic Reactions — a problem solving approach, Lehr and Merchand. 

14) Conservation of Orbital Symmetry by Woodward and Hoffmann. 
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   THIRD SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I                 15 Hrs 

UV-Visible spectroscopy: 
A) Beer-Lambert

’
s law-Deviations from Beers law-Instrumentation-Mechanics of 

measurement- Energy transitions–Simple chromophores- Auxochrome, Absorption shifts 

(Bathochromic, Hypsochromic, Hyper chromic and Hypo chromic shifts) UV absorption of 

Alkenes-Polyenes unsaturated cyclic systems. 

B) UV absorption of carbonyl compounds: α,β-unsaturated carbonyl systems-UV absorption 

of aromatic systems-solvent effects-geometrical isomerism-acid and base effects-typical 

examples-calculation of λ max values using Woodward Fieser rules, applications.  

 

UNIT-II                 15 Hrs 

 

Infrared spectroscopy:  
A) Mechanics of measurement-Fundamental modes of vibrations-stretching and bending 

vibrations-Factors effecting Vibrational frequency-hydrogen bonding. 

B) Finger print region and its importance, typical group frequencies for –CH,-OH, N-H, CC,-

CO and aromatic systems-Application in structural determination–Examples-simple 

problems. 

 

UNIT-III                 15 Hrs 

       

Nuclear Magnetic Resonance Spectroscopy (
1
HNMR): 

 

A) Introduction: Basic principle of- NMR Nuclear spin- nuclear resonance-saturation-

Relaxation-Instrumentation (CW&FT). 

B) Shielding and deshielding of magnetic nuclei-chemical shift and its measurements, factors 

influencing chemical shift – spin-spin interactions- factors influencing –coupling constant J 

and factors effecting J value. 

C) 
13

C NMR Spectroscopy: Similarities and Differences between PMR and CMR, general 

considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, hetero aromatic and 

carbonyl carbon), coupling constants, typical examples of CMR spectroscopy-simple 

systems.  

 

UNIT-IV                 15 Hrs 

 

Mass spectrometry 
A) Introduction: Ion production-E1, C1, ES, MALDI and FAB- determination of Molecular 

weight and formulae-Behavior of organic compounds in mass spectrometer- factors affecting 

fragmentation, ion analysis, and ion abundance.  

B) Mass spectral fragmentation of organic compounds, Common functional groups, 

molecular ion peak, meta stable peak, Mc Lafferty rearrangement, Nitrogen rule, High 

resolution mass spectrometry, Examples of mass spectral fragmentation of organic 

compounds with respect of their structure determination.  
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Suggested Books: 

                

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I.Fleming    

    Tata McGraw Hill, New Delhi, 1990.  

 2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, 

    Prentice Hall of India, New Delhi, 1984. 

4) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

     Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

  5) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

      (Harcourt college publishers). 

6)  Absorption spectroscopy of organic molecules-V.M.Parkih. 

7)  Nuclear Magnetic Resonance-Basic principles-Atta-Ur-Rehman, Springer-Verlag, 1986.  
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THIRD SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Formation of C-C single bonds         15 Hrs 

Alkylations via enolate, Thermodynamic and kinetic enolate, Asymetric Aldol reaction:          

a) Chiral enolate and achiral aldehyde b) Achiral enolate and chiral aldehyde – explanation 

by Zimmerman Traxler model; stork enamine reaction and its synthetic applications; Organo 

sulphur chemistry: Umpolung and its synthetic applications (Corey Seebach Reaction), 

sulphur ylides: dimethyl sulphonium methylide, dimethyloxosulphonium methylide 

preparations and their synthetic applications; Organo Palladium Chemistry: Heck Reaction, 

Stille coupling, Suzuki coupling, Sonogashira coupling, Negeshi coupling, Wacker 

Oxidation; Organo copper chemistry: Gilman’s reagent and synthetic applications; Synthetic 

applications of carbenes and carbenoids; Baylis Hilman reaction.  

UNIT-II 

Formation of Carbon-Carbon double bonds        15 Hrs 

Stereochemistry of E1 and E2 reactions (Different examples of acyclic and cyclic molecules, 

Saytzeff rule, Hofmann rules and Bredt’s rule); Pyrolytic Syn eliminations (focus should be 

given on stereochemistry of syn eliminations of amine oxides, xanthates and esters of acyclic 

and cyclic molecules); Sulphoxide-Sulphenate rearrangement (Mislow-Evans 

rearrangement); Wittig reaction, Wadsworth Emmons reaction, Corey-Fuchs reaction, Aza 

wittig reaction, Wittig-Horner reaction and stereo chemistry of Wittig reaction; Shapiro 

reaction, Eschen-Moser Tanabe fragmentation, Claisen rearrangement of allyl vinyl ethers, 

Julia Lythgoe olefination, Mc Murray coupling, Peterson Olefination, Tebbs reagent and its 

application, Metathesis: Grubbs 1st and 2nd generation catalyst, Olefin cross coupling 

(OCM), ring closing (RCM) and ring opening (ROM) metathesis, applications, olefination by 

Nysted reagent. 

UNIT-III 

Reactions of unactivated C-H bonds and organoboranes        15 Hrs 

The Hoffmann Loeffler- Freytag reaction, the Barton reaction and Photolysis of organic 

hypothalites;   

Organoboranes: Preparation of Organobornaes 
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viz hydroboration with BH3-THF, dicylohexyl borane, disiamyl borane, theryl borane, 9-

BBN mono isopincamphlyl borane (IPCBH2) and diisopincamphenyl borane (IPC2BH) 

functional group transformations of Organo boranes-Oxidation, protonolysis and 

isomerisation. Formation of carbon-carbon-bonds viz organo boranes carbonylation and 

cyanidation, reactions of alkenyl boranes and trialkyl alkynyl borates.  

UNIT-IV  

Protecting groups and simple applications of microwave and ultrasound assisted 

reactions          15 Hrs 

(A) Protecting Groups      

1) Protection of alcohols as ethers [methyl ether (RO-Me), Tertiary butyl ether (ROCMe3), 

Benzyl ethers (RO-Bn), p-methoxybenzylethers (RO-PMB)], as Silyl ethers [Trimethyl 

silylether (R-OTMS), tri ethyl silyl ethers (RO-TES), t-butyldimethylsilyl ether (R-

OTBDMS in the presence of imidazole), tri isopropylsilyl ether (RO-TIPS), t-butyl 

diphenylsilyl ether (RO-TBDPS)], as acetals [tetrahydopyranyl ethers (RO-THP), 

methoxymethyl ethers (RO-CH2-OCH3 = RO-MOM) and ester formation (carboxylic 

acid ester and p-toluene sulphonate esters). 

2) Protection of 1,2-diols by acetal, ketal and carbonate formation. 

3) Protection of amines by acetylation, benzoylation, benzoyloxy carbonyl, FMOC and 

triphenyl methyl groups. 

4) Protection of carbonyl by acetal, ketal and thio acetal (Umpolung) groups. 

5) Protection of carboxylic acids by esters and ortho ester formation.  

(B)  
Synthetic applications of PTC and crown ethers 

1. Microwave Technology: Microwave equipment, activation-benefits, limitations,    

      microwave effects.  Microwave assisted reactions in organic solvents-Esterification  

      reactions, Fries rearrangement, Orthoester Claisen rearrangement, Diels- Alder  

      reaction, decarboxylation.  

2. Ultrasound assisted reactions: introduction, substitution reactions, addition, oxidation, 

reduction reactions.  

3. Click chemistry: criterion for click reaction, Sharpless azides cycloadditions 
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Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carruthers, Third & Fourth Edition, 

    Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

   Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

    Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and  

      Barbara Czako. 

11) Modern Synthetic Reactions, Herbet O. House, Second Edition, W.A. Benzamine 

      Inc. Menio Park, California, 1972. 

12) Organic Synthesis viz Boranes, Herbet C. Brown Gray, W. Kramer Alan B. Levy 

      and M. Mark Midland John Wiely &. Sons, New York, 1975. 

13) Organic Synthesis: Special Techniques, V. K. Ahluwalia and Renu Agarwal. 

14) Organic Synthesis, Jagadamba Singh and Dr. A. Yadav, Pragati Edition.  
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   THIRD SEMESTER 

Paper – IV- : CHEMISTRY OF NATURAL PRODUCTS 

(Effective from the 2016-17 Admitted Batch) 

UNIT–I: Alkaloids                 15 Hrs  

Introduction, isolation, general methods of structure elucidation and physiological action, 

degradation, classification based on nitrogen heterocyclic ring, structure, stereochemistry, 

synthesis and biosynthesis of morphine, strychnine, vincrystine, colchicine, camptothecin and 

reserpine. 

UNIT–II: Terpenoids                15 Hrs  

Occurrence, isolation, general methods of structure determination, isoprene rule. Structure 

determination, stereochemistry, biosynthesis and synthesis of Farnesol, Zingiberene, 

Forskolin, Taxol, Azadirachtin and β-amyrin. 

UNIT–III: Steroids                 15 Hrs  

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and its stereochemistry. 

Isolation, structure determination and synthesis of cholesterol (total synthesis not expected), 

androsterone, testosterone, estrone and progesterone, Biosynthesis of steroids.  

UNIT–IV: Flavonoids and Isoflavonoids              15 Hrs  

Occurrence, nomenclature and general methods of structure determination, Isolation, 

structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein 

and Daidzein. Biosynthesis of flavonoids and Isoflavonoids: Acetate Pathway and Shikimic 

acid Pathway.  

 

Books Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S.Davidson, J. B.  

    Hobbs, D. V. Banthrope and J. B. Hatrbnome, Longman, Essex.  

2. Organic Chemistry, Vol. 2, I. L. Finar, ELBS.  

3. Chemistry of Organic Natural Products, O. P. Agrawal, Vols. 1 &2, Goel Pubs.  

4. Natural Products Chemistry K. B. G. torssell, John Wiley, 1983  

5. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.I.Choudhary,  

   Harwood Academic Publisher.  

6. Chemistry of Natural products P. S. Kalsi, Kalyani Publishers  

7. Biosynthesis of steroids, terpenes and acetogenins, J. H. Richards & J. R. Hendrieson  

8. The biosynthesis of secondary metabolites, R. D. Herbert, Chapman & Hall  

9. The Biosynthesis of Secondary Metabolite, R. D. Herbert, Second edn, Chapman and Hall     

    1984 

10. Chemical aspects of Biosynthesis, John Mann, Oxford University Press, Oxford, 1996. 
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FOURTH SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-II and 

ORGANIC PHOTO CHEMISTRY  

(Effective from the 2016-17 Admitted Batch) 

UNIT – I                 15 Hrs 

A) Free Radical Reactions: 

Free radical substitution mechanisms; Mechanism at an aromatic substrate; Neighboring 

group assistance in free radical reactions; Reactivity for aliphatic substrates; Reactivity in 

aromatic substrates; Reactivity at bridge head; Reactivity in the attacking radical; Effect of 

solvent on reactivity, Allylic halogenations using NBS (Wohl – Ziegler bromination); 

Hydroxylation at aromatic carbon by Fentons reagent; Oxidation of aldehydes to carboxylic 

acids; Formation of cyclic ethers using Leadtetraacetate; Formation of hydroperoxides 

(autooxidation); Coupling of alkynes (Eglinton reaction and Glacer reaction);Arylation of 

Aromatic compounds by diazoinum salts(Gomberg – Bachman reaction); Mechanisms  of 

Sandmeyer reaction, Kolbes reaction, Hunsdiecker reaction, Reed reaction; free radical 

rearrangements. 

B) Quantitative relationships between Molecular structure and Chemical reactivity:  

     Hammet and Taft Equations  

C) Rearrangements: Wagner – Meerwein Rearrangement, Demyanov Rearrangement,      

     Wittig Rearrangement and Stevens Rearrangement 

Unit – II:                 15 Hrs 

Methodologies in asymmetric synthesis                                                         

Strategies in Asymmetric Synthesis: l. Chiral substrate controlled, 2. Chiral auxiliary 

controlled, 3. Chiral reagent controlled and 4. Chiral catalyst controlled.   

1. Chiral Substrate controlled asymmetric synthesis: Nucleophilic additions to chiral 

carbonyl compounds. 1, 2- asymmetric induction, Cram’s rule and Felkin-Anh model.   

2. Chiral auxiliary controlled asymmetric synthesis: α-Alkylation of chiral enolates, 

azaenolates, imines and hydrazones. 1, 4-Asymmetric induction and Prelog’s rule. Use of 

chiral auxiliaries in Diels-Alder reaction.   

3. Chiral reagent controlled asymmetric synthesis: Asymmetric reductions using BINAL-

H. Asymmetric hydroboration using IPC2 BH and IPCBH2.  

4. Chiral catalyst controlled asymmetric synthesis: Sharpless and Jacobsen asymmetric 

epoxidations. Sharpless asymmetric dihydroxylation. Asymmetric hydrogenations using 

chiral Wilkinson biphosphine and Noyori catalys. Enzyme mediated enantioselective 

synthesis 

 5. Asymmetric aldol reaction: Diastereoselectivity  aldol reaction (chiral enolate & achiral 

aldehydes and achiral enolate & chiral aldehydes) its explanation by Zimmerman-Traxel 

model.    

UNIT – III                 15 Hrs 

Photo Chemistry-I 
Photochemical energy, Frank Condon Principle, Types of Electronic Excitation and 

Molecular orbital view of excitation, Jablonski Diagram, singlet and triplet states, dissipation 

of photochemical energy, photosensitization, quenching, quantum efficiency and quantum 

yield, Determination of Quantum yield 

Photo Chemistry of Carbonyl Compounds: Norrish Type I reaction (alpha cleavage reaction), 

Norrish  Type – II reaction, Paterno- Buchi reaction , Photo reduction & photo enolisation; 

photochemical Oxidations [Backstrom mechanism],Photo oxidation of alkenes with singlet 

oxygen. 
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Unit – IV 

Photochemistry-II 

Di – Pi methane Rearrangement, Aza di – Pi methane rearrangement; Photochemistry of 

Benzene and substituted benzene, 1, 2 , 1,3 ,& 1, 4-additions; Photo Fries rearrangement of  

Phenolic acetates and Anilides; Photochemistry of unsaturated systems, Cis- Trans   

Isomerisation of alkenes (Direct and sensitized) (Photoisomerisation of Stilbene), 

Photochemistry of Butadiene; Dimerisations of alkenes, Intramolecular dimerisation. 

  

Photochemical rearrangement of Cyclohexadienenones; Photochemistry of alpha, beta 

Unsaturated ketones (dimerisations and addition across the double bond); Photochemical 

rearrangement reactions of Cyclohexenone, Photorearrangements of Beta, gamma 

unsaturated systems (Mechanism of 1,2 & 1,3 – acyl shifts); Photochemistry of Nitrite esters 

(Barton reaction); Phochemistry of alpha diazoketones; Photo Aromatic Substitutions; 

Photochemistry of Pyridinium ylides. 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

4) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

5) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

6) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

7) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

8) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

9) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

10) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

11) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

12) Organic Photochemistry by D Coyle 

13) Molecular Photochemistry by Gilbert & Baggo 

14) Organic Photochemistry by Turro 

15) Photochemistry by C W J Wells 
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   FOURTH SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I:  

A) Optical Rotatory Dispersion: Theory of Optical Rotatory Dispersion-Cotton effect –CD 

curves-types of ORD and CD curves–similarities and difference between ORD and CD 

curves  

B) The octant rule-application in structural studies-α- halo keto rule. 

        

UNIT-II 

A) Improving the PMR spectrum: Chemical and Magnetic Equvalence. Chemical exchange, 

First and Non-First Order Spectra and analysis of AB, AMX and ABX systems. 

        

B) Simplification of complex spectra-: Nuclear Magnetic double resonance, Lanthanide shift 

reagents, solvent effects, Fourier transforms technique, Nuclear Overhauser Effect (NOE), 

Deuterium Exchange, spectra at higherfields. Hindered Rotations and Rate processes. 

Resonance of other nuclei-
19

F and
31

 P 

 

C) 2D NMR spectroscopy: Definitions and importance of COSY, DEPT, HOMCOR, 

HETCOR, INADEQUATE, INDOR INEPT, NOESY, HOM2DJ, HET2DJ and DQFCOSY.   

 

UNIT-III 

Solution of structural problems by joint application of UV, IR, NMR (1H&13C) and mass 

spectrometry. 

 

UNIT-IV 

A) Separation Techniques: Solvent extraction chromatography-paper-thin layer partition-

column    chromatography, Electrophoresis.        

B) Instrumentation – Gas Chromatography, High performance Liquid Chromatography, X – 

Ray diffraction (XRD) 

 

Suggested Books: 

 

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I. Fleming      

    Tata - McGraw Hill, New Delhi, 1990.  

2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

    Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

4) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

    (Harcourt college publishers). 

5) "Applications of Optical rotation and Circular Dichroism", G.C. Barret, in 

    "Elucidation of Organic structures by Physical and Chemical Methods" 

     Part I (Eds) K.W. Bentley and G.W.Rirty John Wiley, 1972, Chapter VIII  

     (only those aspects mentioned in the syllabus). 

6)  Instrumental methods of chemical analysis by H.Kaur, Pragati Prakasan,meerut. 

7)  Separation Techniques by M.N.Sastri, Himalaya publishing House (HPH), Mumbai.       
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FOURTH SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Organo Silanes         15 Hrs 

Synthetic applications of trimethylsilyl chloride dimethyl-t-butylsilyl chloride, trimetthylsilyl 

cyanide, trimethylsilyl iodide and trimethylsilyl triflate, synthetic applications of α-silyl 

carbanion and β-silyl carbonium ions. Synthetic applications of silyl enol ethers, Preparation 

and synthetic applications of alkynyl silanes, aryl silanes, allyl silanes and vinyl silanes, 

Nazarov cyclization, Synthetic conversion of  α, β-epoxy silanes, Peterson Olefination, Brook 

rearrangement and Rubottom oxidation. 

UNIT-II          15 Hrs 

Oxidation 

Synthetic applications of the following reagents in the oxidation of functional groups like 

alkenes, alkynes, alcohols, aldehydes and ketones: 1) Pb(OAC)4 2) HIO4 3) SeO2 4) CrO3 

(Sodium or potassium dichromate in H2SO4, Collins reagent, Jones reagent, Etard reagent, 

CrO3 in acetic anhydride, PCC (Coreys reagent), PDC, Babler oxidation), 4) MnO2 5) 

KMnO4 6) OsO4 7) Oxidations by using DMSO involving alkoxy sulphonium salts (Korn 

blum oxidation), DCC- DMSO(Pfitzner-Muffat reagent), Swern oxidation, Corey-Kim 

oxidation, Albright-Goldman oxidation 8) Oxidations by using IBX, DMP, TPAP, TEMPO, 

CAN 9) Bayer villager oxidatiuon and prilizheav epoxidation 10) Oxidation of alkenes using 

Woodward and Prevost rteagents 11) Oxidation by using DDQ 12) Sharpless asymmetric 

epoxidation and sharpless asymmetric dihydroxylation 13) Thallium nitrate 14) Oxidative 

coupling of phenols and alkynes. 

UNIT-III 

Reduction          15 Hrs 

(1) Catalytic reductions: Homogeneous (Wilkinsons Catalytic reduction) and 

heterogeneous catalytic reductions and their synthetic applications. 

(2) Reductions by using electrophilic nucleophilic metal hydrides: LiAlH4 (Various 

examples of reductions and cram’s ruule), related reagents of LAH, NaBH4, 

NaBH3CN, Trialkyl Borohydrides (Super Hydride and Selectride). 

(3)  Reductions by using electrophilic metal hydrides: BH3, DIBAL 
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(4) Reductions by dissolving metals: Clemenson reduction, Acyloin condensation, 

Bouveault-Blanc reduction, Birch reduction (Various examples should be discussed). 

(5) Reductions by using Diimide and Wolf-Kishner Reduction (6) Hydrogenolysis           

(7) Reductions by using tri n-butyl tin hydride. 

UNIT-IV 

Retro Synthetic Analysis          15 Hrs 

1. Basic definitions of the following: 

a) Retro synthetic analysis b) Disconnection c) Target molecule d) Synthon              

e) Synthetic equivalent f) Functional Group Inter Conversion (FGI) g)  Functional 

Group Addition (FGA) 

2. Guidelines for the order of events: One group C-X disconnections One Group C-X 

disconnections (Carbonyl derivatives, ethers, sulphides and alcohols); Two group C-X 

disconnections (1,1-difunctionalised, 1,2-difunctionalised and 1,3-difunctionalised 

compounds), One group C-C disconnections (Alcohols and carbonyl compounds, 1,1-

C-C, 1,2-C-C and 1,3-C-C); Synthesis of alkenes (Wittig disconnections and diene 

synthesis), Two group disconnections (Diels Alder reaction and 1,3-difunctionalised 

compounds); Linear and convergent synthesis. 

Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carothers, Third Edition, 

Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz, W. 

H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

Richard J. Sudenburg, Fourt edition, Kluwer academic publishers, New York. 

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and Barbara 

Czako. 

11) Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons, 

New York, 1984. 

12) Modern Synthetic Reactions, Herbet O. Horase, Second Edition, W.A. Benzamine 

Inc. Menio Park, California, 1972. 
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   FOURTH SEMESTER 

Paper – IV- BIO-ORGANIC CHEMISTRY 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I          15 Hours 

 

Biopolymers and Enzymes                                                        

 Peptides: α-Amino acids, their general properties and synthesis, Synthesis of peptides 

by Merrified solid phase synthesis. Chemistry of oxytocin and dolastain-10  

Enzymes-Oxidoreductases, hydrolases, transferases, synthesis of ATP, Baker’s Yeast. 

Enzyme models-NADH models, Bio transformations, Remotefunctionalization 

 

UNIT-II          15 Hours 

 

Antimalarials & Antibiotics           

i. Antimalarials 

 Chemotherapy, synthesis and activity of antimalarial drugs- quinoline group-quinine, 

acridine group-quinacrine and guanidine group-paludrine. 

ii. Antibiotics 
 General characteristics, structure- activity relationships, synthesis and activity of 

antibiotics: Pencillin G, Cephalosphorin-C and streptomycin. 

  

UNIT-III          15 Hours 

 

Vitamins and Prostaglandins                                                      

 Definition, occurence, structural formulae, physiological functions and synthesis of 

Vitamins. 

Vitamins: Structure determination and synthesis of Retinol (A), Thiamine (B1), Riboflavin 

(B2), Pyridoxine (B6) and Biotins (H), Nicotininc acid. 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of 

PGE2 and PGF2 

 

UNIT-IV          15 Hours 

 

Nucleic Acids:            

Nucleic acids: Basic concepts of the structures of RNA and DNA and their hydrolysis 

products, nucleotides, nucleosides and heterocyclic bases, Genetic Code, Finger Print test. 

  

Application of recombinant DNA technology in production of pharmaceuticals, diagnosis of 

diseases, insect control, improved biological detergents, gene therapy-examples. 

 

 

 

 

 

 

 

 



  ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

 

15 

 

 

Reference Books and Material:  

 

1. Chemical Aspects of Biosynthesis, John Man, Oxford University Press, Oxford, 1996.  

 

2. Chemistry of Natural Products: A Unified Approach, N. R. Krishnaswamy, University    

     

Press (India) Ltd., Orient Longman Limited, Hyderabad, 1999.  

 

3. Introduction to Organic Chemistry, A Streitweiser, CH Heathcock and E.M./Kosover IV  

   

    Edition, McMillan, 1992. (For Merrifield synthesis of peptides and also for other aspects of  

    Unit IV)  

 

4. Bio-organic Chemistry, H.Dugas and C. Penney, springer, New York, 1981. 

 

5. Details of Primary literature:     Nomenclature: Structure: Dolastatin-10: JACS, 1987, 109,   

    6883 (structure), ibdi, 1989, 111, 5463, JCS, Parkin I, 1996, 859 (synthesis). 
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III SEMESTER 

          Laboratory Course-1    

                  100 M 
 Multistep Synthesis of Organic Compounds:  

 

The experiments should illustrate the use of organic reagents and may involve purification of 

the products by chromatographic techniques. 

  

1. Beckmann rearrangement: Benzanilide from Benzophenone  

Benzophenone → Blenzophenone oxime → Benzanilide  

 

2. Benzilic acid rearrangement: Benzilic acid from benzoin  

Benzoin → Benzil → Benzilic acid  

 

3. P-Bromo Aniline from Aniline :  

Aniline → Acetanilide → P-Bromo Acetanilide → P-Bromo Aniline 

  

4. Symmetrical Tribromo Benzene from aniline:  

Aniline → Tribromoaniline→Tribromobenzene  

 

5. 2,4,6-trimethylquinoline from p-toluidine  

p-toluidne→ 4-(p-tolylamino) pent-3-ene-2-one → 2,4,6-trimethylquinoline 

  

6. Flavone from o-hydroxy acetophenone  

o-hydroxy acetophenone → o-benzoyl acetophenone → o-hydroxy- dibenzoylmethane →    

Flavone  

 

7. 2-phenylindole from phenylhydrazine  

phenylhydrazine →acetophenone phenylhydrazone→ 2-phenylindole  

 

     Laboratory Course-2          100 M 
 

 

Spectral Identification of Organic Compounds (UV, IR, 1
H

- and 
13

C- NMR, MASS).  

 

A minimum of 40 representative examples should be studied 

  

Books Suggested  

1. Modern Organic Synthesis in the Laboratory A Collection of Standard Experimental    

    Procedures, Jie Jack Li, Chris Limberakis, Derek A. Pflum  

2. Practical organic chemistry by Mann & Saunders  

3. Text book of practical organic chemistry by Vogel  

4. Spectrometric Identification of organic compounds, R.M. Silverstein, F.X. Webster and  

    D.J. Kiemle, 7th Ed., (Wiley) 
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IV – SEMESTER 

              Laboratory Course-1                            100 M 

 

Chromatographic Separation and Isolation & identification of Natural Products 

 

1. Thin layer chromatography: Determination of purity of a given sample, monitoring the 

progress of chemical reactions, identification of unknown organic compounds by comparing 

the Rf values of known standards.  

2. Isolation and identification of Natural Products  

(a) Isolation of caffeine from tea leaves  

(b) Isolation of euginol from cloves  

(c) Isolation of casein and lactose from milk  

(d) Isolation of limonene from lemon peel  

(e) Isolation of piperines from black pepper  

(f) Isolation of lycopene from tomatoes  

(g) Isolation of β-carotene from carrots  

 

 

Laboratory Course-2 

    Estimations and Chromatography          100 M 

 

1. Estimation of (a) Glucose (b) Phenol (c) Aniline (d) Acetone (e) Aspirin (f) Ibuprofen  

   (g) Paracetamol  

2. Separation by column chromatography: Separation of a mixture of ortho and para     

    nitroanilines using silicagel as adsorbent and chloroform as the eluent. The column  

    chromatography should be monitored by TLC.  

 

Books Suggested:  

1. Ikan, R. Natural Products, A Laboratory Guide, 2nd ed.; Academic Press: New York,  

    1991.  

2. Adapted from Introduction to Organic Laboratory Techniques: A Microscale Approach.   

    Pavia, Lampman, Kriz and Engel. (1999) Saunders College Publishing.  

3. Pharmaceutical drug analysis by Ashutoshkar  

4. Quantitative analysis of drugs in pharmaceutical formulations by P D Sethi  

5. Practical pharmaceutical chemistry part-1 and part-2 by A H Beekett and J B Stenlake  

6. Practical organic chemistry by Mann & Saunders  

7. Text book of practical organic chemistry including qualitative organic analysis by  

    A.I. Vogel (Longman) 

 

 

 



                             ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER-I: ADVANCED CHEMICAL KINETICS AND PHYSICAL 

CHEMISTRY OF POLYMERS 

(Effective from the 2016-17 admitted Batch) 

UNIT–I 

 Theories of reaction rates – Potential energy surfaces – Reaction coordinate – theories 

of unimolecular gas phase reactions – Lindemann hypothesis – Hinshelwood treatment – 

Reactions in solutions – Kinetic Isotope effect – Linear free energy relationships – Hammett 

equation – Okamato–Brown Equation – Taft Equation; Chain Reactions H2–Cl2,H2–Br2 and 

H2–O2 reaction – Explosion limits. 

UNIT–II 

 Complex reactions – Consecutive – Parallel and Opposing reactions – Equilibrium and 

Steady state technique – Michalies – Menten Models. Flow and relaxation Technique for fast 

reactions – NMR methods determining exchange rates. 

UNIT–III 

 Characteristics of macro molecules(addition & condensation of polymerization), 

degree of polymerization. Shapes of macro – molecules, bulk, solution and emulsion 

polymerization – Co-Polymerization, block and graft copolymers ,Ziegler natta catalysis. The 

structure and properties of polymers – Crystallinity. Glass-transition temperature ,Rheology 

and solubility of polymers, processing of polymers –Additives. 

UNIT–IV 

 Interaction of polymers and liquids – Flory – Huggins treatment and its 

limitation,Fractionation ,Viscosities of polymer solutions, Synthesis and properties of 

polyesters ,polylamides polyurethanes ,polystyrene and bakelite .Determination of molecular 

Weights of polymers by osmometry ,light scattering .Ultra centrifuge and Viscometry . 

Suggested books : 

1. Chemical Kinetics by Laidler. 

2. Physical Organic Chemistry by Wiberg. 

3. Kinetics and Mechanism by Frost and Pearson. 

4. Molecular connectivity in Chemistry and Drug Research L.B.Kier and L.H.Hall 

Academic press,1976. 

5. Chemical Kinetics –The study of Reaction Rates in solution –Kenneth 

A.CANNORSV– VCH Publishers. 

6. An introducer to polymer Chemistry –W.R.Moore. 

7. Introduction to polymer Chemistry –R.B.Seymour. 

8. Fundamentals of Polymer Science and Engineering –Anil Kumar and S.K.Gupta. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER II:  QUANTUM CHEMISTRY –II AND CHEMICAL 

APPLICATIONS OF SYMMETRY AND GROUP THEORY  

(Effective from the 2016-17 admitted Batch) 

 

UNIT –I: 

 Wave mechanics of simple systems –Systems with discontinuity in the Potential field 

–Quantum Mechanical tunneling effect –potential barrier with finite thickness. 

 Wave mechanics of systems with variable potential energy – Harmonic Oscillator – 

Hermite polynomials –recursion formula –Energy levels of three dimensional harmonic 

oscillator – degeneracy of the energy levels. 

UNIT –II: 

 Hydrogen like atoms –Solutions of the wave equation –solution of R(r), ɸ (ɸ) and θ (θ) 

equations – Shapes of atomic orbitals –  Space quantization of electronic orbitals. 

 Angular momentum – Commutation realations – Commutation with Hamitonian-Spin-

Orbit interaction –  Vector model of the atom. 

UNIT–III: 

 Representation – reducible and irreducible representations – Orhogonality theorem and 

its consequences – Constructions of Character table for C2v and C3v point groups – Wave 

functions as bases for irreducible representations – Direct Product 

 Hybridization scheme for ABn type of molecules – AB3, AB4, AB5 and AB6 under point 

groups D3h D4h, Td, C4v and Oh 

 Ligand field theory: Splitting of d-orbitals under  D4h, Td, C4v and Oh environments. 

 Construction of molecular orbital correlation diagram (1) for Ϭ bonds in octahedral 

environment and (2) for H2O molecule. 

UNIT-IV: 

 Symmetry selection rules for I.R. and Raman activity – transition moment integral – 

appilication of direct product. 

 Determination of symmetries of total degrees of freedom: Calculation of Chatacter per 

un-shifted atom for different symmetry operations and evaluation of SF6. 

 Determination of symmetries of I.R. and Raman active vibrational modes for different 

molecules SO2, NO2, CCl4, POCl3, PCl5 and SF6. 

 Accidental degeneracy and Fermi Reasonance. 

 

 



Recommended Text Books: 

1. Chemical Appilications of Group Theory, F.A.Cotton Wiley Eastern Limited, New 

Delhi. 

2. Group Theory  and its Appilications to Chemistry, K.V.Ramana, Tata McGraw- 

Hill Publishing Company Limited New Delhi. 

3. Introductory Quantum Chemistry, A.K.Chandra, TATA MCGRAW-HILL 

Publishing Company Ltd., New Delhi. 

4. Quantum Chemistry, Iran Levine, Pearson Education. 

5. Theoretical Chemistry, S.Glastone. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER-III: STATISTICAL THERMODYNAMICS AND SOLUTION 

EQUILIBRIA OF PROTON LIGAND COMPELXES 

(Effective from the 2016-17 admitted Batch) 

 

UNIT-I: 

Statistical mechanics : Ensembles (Canonical and micro canonical ) –Basic definition 

distribution and microstates ,thermodynamic  probability . The classical distribution law . The 

Maxwell – Boltzmann distribution law ,method of lagrangian multiplies ,indistinguishable  

particles, quantum statistics – Bose –Einstein and Fermi Dirac Statistics, Conditions for the 

applicability of Maxwell – Boltzmann statistics, Bose – Einstein statistics and radiation, 

extreme gas degeneration, degenerate electron gas. 

UNIT-II : 

Statistical thermodynamics: Partition function. Thermodynamics functions from  

partition functions for multiple degree of freedom, theories of heat capcities of solids, stastical 

evaluation of entropy, comparison of statistical values with third law entropies (thermal 

entropies). 

UNIT-III : 

Gran analysis of acid base titrations –Determination of Carbonate content and 

correction factors for  PH  meter dial readings ; Secondary formation function nbarh; 

Calculation of stability constants of proton ligand complexes –successive approximation 

method –half  nbarh method; Simulation of pH metric titration data for proton –ligand systems. 

UNIT –IV : 

Prediction of proton –ligand formation constants using Molecular mechanics/ Quantum 

Chemical methods; Effect of solvent on stability – Abraham multi layer model –LD model; 

Components of expert systems – knowledge base, inference engine and user interface. 

Suggested Books: 

1. M.T.Beck,Complex Equilibria,1991 

2. Alcock,solution Equilibria,1992 

3. Richard E. Dickerson,Molecular Thermodynamics 

4. S.Glasstone, Theoretical Chemistry 

5. S.Glasstone,Thermodynamics  for  Chemists 

6. C.Andrews ,Equilibrium Statistical Mechanics 

7. Davies,  Thermodynamics 

8. Yeremin, Thermodynamics 

9. J.  Rajaram, and T.C. Kuriacose, Thermodynamics for student of chemistry. 



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER –IV :  INSTRUMENTATION 

(Effective from the 2016-17 admitted Batch) 

UNIT –I : 

Spectrophotometry – deviations from Beer -  lamberts law Instrumentation –Errors in 

Spectrophotometry – photometric   titrations composition and stability  constants  of 

mononuclear  complexes by linear extrapolation methods.Fundamental  principles  of  

Fluorescence  spectroscopy and  basic  instrumentation   of  spectrofluorimeter. 

UNIT –II : 

Chromatrographic  methods  - Ion exchange   chromatography  separation  of  transition  

metal  ion – solvent  extraction  - partition  coefficient – distribution  ratio  - classification  of  

solvent  extraction  systems  and  evaluation  of  formation  constants  and  applications  Gas 

liquid Chromatography  principal   -  Instrumentation  -  retention  time  - retention  volume –

Elementrary principles  of HPLC  and  hyphenated  instruments. 

UNIT –III : 

Techniques and instrumentation of IR , Microwave  and  Raman. Theory  and  

instrumentation  Atomic  absorption  spectroscopy -  Atomic  emission   spectroscopy  with   

ICP  source  -  Elementary  principles  of  laser  mass  spectrometry. 

UNIT – IV : 

Polarography  - Introduction  -  types  of  currents  - qualitative  and quantitive  aspects  

of  polarography – analytical  applications  to  organic  and  inorganic  compounds  -  Evaluation 

of  stability  constants  by  deford and  hume  method – amperometric  titrations. Principles  of  

thermo  gravimetry  -  Apparatus  and  working,  Differential   methods  of  analysis  - principle  

factors  affecting  DTA  curve. Application of  DTA . 

Suggested  Books: 

1. Quantitative Analysis – R.A.Day  and  A.L.Underwood 

2. Quantitative  Inorganic  Analysis – A . I . Vogel 

3. Spectroscopy S.Walker and   Straw  Volumes   I, II  and  III 

4. Instrumental  Methods  of  Chemical  Analysis  -  Kudesla  Snwheny ( Pragati  Prallesan 

Meerut) 1988. 

5. Instrumental Techniques for Analytical Chemistry-Frank settle (Pearson Eddition 

)2004. 

  



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



AC IIIsem - Paper 1 Syllabus.doc

AC IIIsem - Paper 2 Syllabus.doc

AC IIIsem - Paper 3 Syllabus.doc

AC IIIsem - Paper 4 Syllabus.doc

AC IVsem - Paper 1 Syllabus.doc

AC IVsem - Paper 2 Syllabus.doc

AC IVsem - Paper 3 Syllabus.doc

AC IVsem - Paper 4 Syllabus.doc

M.Sc_Analytical Chemistry Practical_Syllabus.doc



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper - I: Separation Methods – I 
(Effective from 2016-17Admitted batch) 

 

Unit – I Chromatography - 1 
 

Chromatography: classification of different chromatographic methods, methods of 

development-Elution development, Gradient elution development, displacement 

development, and frontal analysis. 

Principles of chromatography, different migration, adsorption phenomena, partition, 

adsorption coefficient, retardation factor, retention time and volume, column 

capacity, temperature effects, partition isotherm. 

Dynamics of chromatography-efficiency of chromatographic column, zone 

spreading, High Equivalent Theoretical Plate (HETP), Van Deempter equation, 

resolution, choice of column, length and flow velocity, qualitative and quantitative 

analysis. 

 

Unit - II Chromatography – 2 

 

     Column chromatography (adsorption chromatography): principles, general 

aspects, adsorption isotherms, chromatographic media, nature of forces between 

adsorbent and   solutes, eluents (mobile phase), column chromatography without 

detectors and liquid chromatography with detectors and applications. 

 

         Gel Exclusion chromatography or Gel filtration chromatography: principles,         

properties of  xerogels, apparatus and detectors, resolution of gel type, applications 

to organic compounds. 

 

 Capillary Electrophoresis : Principle, Details of the Instrument, Applications to  

Inorganic and  Organic compounds. 

 

Unit – III  Chromatography – 3 
 

      Gas chromatography: Theory, Instrument description of equipment and different 

parts, columns (packed and capillary columns), detector specifications-thermal 

conductivity detector, flame ionization detector, electron capture detector, nitrogen-

phosphorus detector, photo ionization detector, programmed temperature gas 

chromatography; applications in the analysis of gases, petroleum products etc., 

other detectors used their Principles and Applications.  

 

Inorganic molecular sieves: structure of zeolites, crystals, types of sieves, 

application in the separation of gases including hydrocarbons, ion exclusion-

principles and applications,    



      Counter current chromatography-principles and application, Affinity 

chromatography-  principles and applications 

 

  GC-MS – Introduction 

 

Instrumentation – GC – MS interface – Mass spectrometer (MS) Instrument 

operation, processing GC – MS data – ion chromatogram Library searching – 

Quantitative measurement – sample preparation Selected ion monitoring – 

Application of GC-MS for Trace constituents. Drugs analysis, Environmental 

analysis and others. 

 

Unit – IV Chromatography – 4 

 

  Liquid-liquid partition chromatography: principle, supports, partitioning liquids, 

eluents,  reverse phase chromatography, apparatus, applications 

 

 High performance liquid chromatography: Theory, Instrument  description of the 

different parts of the equipment, columns, detectors-UV detector, refractometric 

detector, Fluorescence detector, Diode Array detector, applications in the separation 

of organic compounds, names of other detectors used their Principles and 

Applications.   

 

   LC-MS – Introduction – Instrumentation – liquid chromatograph – Mass 

spectrometer Interface – Instrumental details – Processing LC-MS data – ion 

chromatograms –   Library searching – Quantitative  measurements. 

         Sample preparation – selected ion monitoring. Application of LC-MS for Drug   

analysis,  Environmental samples and others. 
 

Text books: 

 

1. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc.,    

New York 

2. M.N. Sastri ,Separation methods,  Himalaya Publishing Company, Mumbai 

 

Reference books: 

1. E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2. E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New   

York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. H.M Mc Nair and J. M. Miller, Basic Gas Chromatography, John Wiley, New 

York 

6. W. Jeumings, Analytical Gas chromatography, Academic Press, New York 

7. H. Eugelhardt (ed), Practice of HPLC, Springer Verrag, Berrin 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 

Paper- II: Quality control and Traditional methods of Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I:  Quality control in Analytical Chemistry 

 

(a) Characteristics of an analysis: quality of an analytical procedure, limit of detection, 

sensitivity, safety, cost measurability, selectivity and specificity, quality control-

principles of Ruggedness test, control charts, Youden plot, and ranking test. 

 

(b) Evaluation and reliability of analytical data: limitation of analytical methods, accuracy, 

precision, errors in chemical analysis, classification of errors, minimization of errors, 

significant figures, computations and propagation of errors. 

 

(c) Statistical analysis: Mean deviation, Standard deviation, coefficient of variance, normal 

distribution, F test, T test, rejection of results, presentation of data. 

 

(d) Quality assurance and management systems: elements of quality assurance, quality 

assurance in design, development, production and services, quality and quantity 

management system, ISO 9000 and ISO 14000 series-meaning of quality, quality 

process model, customer requirement of quality calibration and testing, statistical process 

control, process control tools, control chart, statistical quality control, acceptance 

sampling. 

Good laboratory practices (GLP) – need for GLP, GLP implementation and organization, 

GLP status in India. 

(e)   Brief out line of ICH guide lines on drug substances and products. 

 

Unit – II   Decomposition techniques in analysis 

 

(a) Inorganic Compounds 

Principle  of decomposition and Dissolution. Difference between dissolution / decom-

position of Organic and Inorganic substances. 

Importance of Decomposition Techniques in Analysis. 

   Principle of  Dissolution of an inorganic substance.   

   Decomposition of samples with acids – H2O, HCl, HF, HNO3, H2SO4 and HClO4 

   Decomposition of samples by fusion, Principle and with two examples each  

       Alkali Fusion--- Na2CO3, NaOH, 

       Acidic Fusion--- Sodium Hydro Sulphate, Sodium Pyro Sulphate  

       Oxidation Fusion---Na2O2, Sodium Chlorate 

       Reductive Fusion Na2CO3 + Na4BO4 

           What is Sintering process, How is it different from Fusion. 

   Fusion with alkali carbonates, alkali hydroxides, Sodium Peroxide 

   Decomposition of samples by sintering with sodium peroxide, sodium carbonate. 

   Principles of decomposition at high temperatures, high pressures . 

   Principles of Microwave and ultrasonic decomposition techniques. 
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(b) Organic Compounds  

      Principles of solubility of organic compounds, non polar, polar solvents. 

      Recrystallisation methods and application of solubility and Recrystallisation. 

 

Unit – III Oxidant systems – Principles and applications in analysis 

 

Analytical chemistry of some selected oxidant systems – formal, standard and normal  

potentials in various media, species responsible for the oxidation properties, stability of 

the solutions, standardization, requirement for the selections of the oxidants, selection of 

suitable indicators for Oxidant systems. 

a) Inorganic Systems Mn (III), Mn (VII), Ce (IV), Cr (VI), V (V), periodate, iodate,  

b) Organic Systems chloramine-T. 

 

Unit – IV Organic Functional group analysis 

 

Classification of functional groups with suitable examples. 

Determination of: 

1) Functional groups imparting acidic nature – thiol, enediol, phenolic hydroxyl. 

2) Functional groups imparting basic nature – Aliphatic and Aromatic primary, 

secondary and tertiary amines – hydrazine derivatives. 

3) Functional groups which impart neither acidic nor basic nature – Aldehydes, Ketones, 

Nitro, Methoxy, Olifinic. 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4. Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R. Belcher, Interscience Public, 

New York 

6. Vogel’s Text Book of Inorganic Quantitative  Analysis – J. Bassett et al, ELBS 

7.   Organic functional groups – S. Siggia 

 

Reference Books: 

 

1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. K.V.S.G Murali Krishna, An Introduction ISO 9000, ISO 1400 Series, Environmental 

Management 

3. Quality Assurance and Good Laboratory Practices, Prof. Y. Anjaneyulu, In Now 

Publication, New York 

4. Quality Assurance in Analytical Chemistry – G.Kateman and F.W Pijpers, John 

Wiley and Sons, New York 

5. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

6. Decomposition Techniques in Inorganic Analysis – J.Dolezal, P.Povondra, Z.Sulcek 

 



 

Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for III-Semester 

Specialization: Analytical Chemistry 
Paper – III: Applied Analysis-I 

(Effective from 2016-17 Admitted batch) 

 

Unit – I Analysis of Ores 

 

(a) General techniques of analysis applied to complex materials - Scope of metallurgical 

analysis -  

General methods of dissolution of complex materials - Various chemical methods for 

the effective separation of the constituents in the complex materials. 

 

(b) Analysis of ores: Iron ore- Analysis of the Constituents – Moisture , loss of ignition, 

Total Iron,  ferrous Iron ,Ferric Iron, alumina , silica, Titania, Lime, Magnesia, 

Sulphur, phosphrous, manganese, alkalies, combined water, Carbon in blast furnace, 

flue dust and sinter. 

 

(c)   Manganese Ore - Analysis of the Constituents – Total Manganese, MnO2, SiO2, 

BaO, Fe2 O3, Al2O3, CaO, P and S 

 

(d) Chromite Ore - Analysis of the Constituents – Chromium, SiO2, FeO, Al2O3 CaO,& 

MgO. 

 

(e) Phosphate rock Ore - Analysis of the Constituents -   CaO,P2O5, F, SiO2,CO2,S, 

Na2O, Al2O3, Fe2 O3, Mgo,K2O,Cl,MnO. Organic carbon, Moisture, Loss of ignition. 

 

(f) Aluminium Ore (Bauxite) - Analysis of the Constituents – Silica, Alumina, 

Fe2O3,Titania, MnO, P2O5, CaO, MgO, vanadium, zirconium, and alkalies.  

   

Unit – II Analysis of  Finished Products – I 
 

(a) Analysis of steel for C, Si ,S, P, Mn, Ni, Cr; Mg and analysis of blast furnace slag . 

(b) Analysis of refractory materials: fire clay, flour spar, and magnesite 

(c) Analysis of fluxes - limestone and dolomite. 
 

Unit – III Analysis of Finished Products – II 
 

(a) Chemical Analysis of cement-silica, NH4OH group, ferric oxide,  alumina, lime, 

magnesia,  Sulphide Sulphur , K2O,Na2O, free CaO in Cement and Clinker,SO3 and 

loss on ignition. 

(b) Analysis of oils  -  saponification number, iodine number, and acid number.. 

(c) Analysis of soaps - moisture, volatile matter, total alkali, total fatty matter, free  

caustic alkali   or free fatty acids, sodium silicate , chloride. 

(d) Analysis of paints-vehicle and pigment, BaSO4,total lead and lead chromate 



 

Unit – IV Assessment of water Quality 
 

  Sources of water, classification of water for different uses, types of water pollutants 

and their effects,  

  Analytical methods for the determination of the following ions in water: 

   

  Anions: CO3
2-, HCO3

-, F-, Cl-, SO4
2-, PO4

3-, NO3
-, NO2

-, CN-, S2- 

  Cations: Fe2+, Fe3+, Ca2+, Mg2+, Cr3+, As5+, Pb2+, Hg2+, Cu2+, Zn2+, Cd2+, Co2+ 

Determination of Dissolved oxygen (D.O), Biochemical Oxygen Demand (BOD) and    

Chemical Oxygen Demand (COD), standards for drinking water. 

 
Text books 

 

1. Handbook of Analytical Control of Iron and Steel Production, Harrison John, Weily 

1979 

2. Standard methods of Chemical Analysis, Welcher 

3. Technical Methods of Analysis, Griffin, Mc Graw Hill 

4. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc Graw 

Hill Book Co. 

5. Water Pollution, Lalude, Mc Graw Hill 

6. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

7. Environmental Analysis, S.M. Khopkar (IIT Bombay) 
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Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 
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Paper – IV: INSTRUMENTAL METHODS OF ANALYSIS - I 

(Effective from 2016-17 Admitted batch) 

 
Unit – I : Spectroscopic Methods - 1 

 

(a) UV-Visible Spectroscopy: laws of absorption, deviation from Beer’s law, single and 

double beam spectrophotometers-instrumentation, sources of radiation, detectors, 

qualitative analysis by absorption measurements, general precautions in 

colorimetric determinations, determination of certain metal ions by using ligands 

– Fe2+, Fe3+, Al3+, NH4
+, Cr3+, Cr6+, Co3+, Cu2+, Ni2+ and anions – NO2

-, PO4
3- 

using suitable reagents, simultaneous determinations of dichromate and 

permanganate in a mixture, spectrophotomeric titrations, principle of diode array 

spectrophotometers. 

(b) Spectrofluorimetry: Theory of fluorescence, phosphorescence, factors affecting the 

above, quenching, relation between intensity of fluorescence and concentration, 

instrumentation, application with reference to Al3+, chromium salts, fluorescence, 

thiamin (B1) and riboflavin (B2) in drug samples. 

 

Unit – II : Spectroscopic Methods - 2 

 
(a)      Infrared spectroscopy: units of frequency, wavelength and wave number 

molecular vibrations, factors influencing vibrational frequencies, instrumentation, 

sampling techniques, detectors, characteristic frequencies of organic molecules, 

qualitative and quantitative analysis with reference to  (petroleum refinery and 

polymer industry), selected molecules like CO, CO2, non-destructive IR method 

for the analysis of CO and other organic compounds, principles of Fourier 

transform IR. 

 

(b) Raman Spectroscopy: Raman effect and spectra, differences between Raman 

spectra and IR spectra, instrumentation, Raman spectra of CO, CO2, N2O, H2O. 

 

 

Unit – III : Spectroscopic Methods -3 

 

(a) NMR Spectroscopy: resonance condition, origin of NMR spectra, instrumentation, 

chemical  shift, factors affecting chemical shift, shielding, spin-spin splitting, 

mechanism for spin-spin coupling, interpretation of NMR spectra of typical organic 

compounds, factors influencing NMR spectra, fast chemical reactions, magnitude of 

I, nuclei with quadrupole moments, FT NMR, study of isotopes other than proton-13C, 
15N, 19F, 31P, 11B, double resonance, spin tickling, shift reagents, applications. 
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(b) ESR Spectroscopy: principle, g value, hyper fine splitting, qualitative analysis, 

Krammers degeneracy, fine splitting, instrumentation, introduction to double 

resonance technique, difference between ESR and NMR spectra, quantitative 

analysis, application to study of free radicals and other analytical applications. 

 

Unit – IV : Spectroscopic Methods -4 

 

(a)  Mass Spectroscopy: Principle, basic instrumentation, energetics of ion formation, 

types of peaks observed, resolution, qualitative analysis, molecular weight 

determination, quantitative analysis, advantages 

 

(b) X-ray Spectroscopy (XRF): chemical analysis by X-ray spectrometers, energy 

dispersive and wavelength dispersive techniques, evaluation methods, 

instrumentation, matrix effects, applications. 

 

Text Books: 

 

1. Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

2. Principles of instrumental analysis – Skoog and West 

3. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C 

Denney, G.H Jefferey and J.Madhan 

4. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, 

Meerut 

5. Instrumental methods of Analysis – Chatwal and Anand 

6. Instrumental methods of Analysis – Ewing 

7. Handbook of ICP 

8. The ICP – Bogdain B. 

 

Reference Books: 

 

1. Applications of ICP-MS, A.R Date and A.L Glay, London (Eds), Blackie, 

London 

2. A. Moutaser and D.W Gologhtly (Eds), ICP in Analytical Atomic 

Spectrometry, VeH Publishers, New York 

3. G.I Moore, Introduction to ICP emission Spectrometry in Analytical 

Spectroscopy, Elsevier, Amsterdam 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper-1: Separation Methods – II 
(Effective from 2016-17 Admitted batch) 

 

Unit – I Chromatography - 5 
 

(a) Paper chromatography: principle, papers as a chromatographic medium, modified 

papers, solvent systems, mechanism of paper chromatography, experimental 

technique, different development methods-ascending, descending, horizontal, circular 

spreading, multiple development, two dimensional development, reverse phase paper 

chromatographic technique-visualization and evaluation of chromatograms, 

applications. 

 

(b) Thin layer chromatography: principle, chromatographic media-coating materials, 

applications, activation of adsorbent, sample development, solvent systems, 

development of chromatoplate, types of development, visualization methods, 

documentation, applications in the separation, HPTLC-principle, technique, 

applications. 

 

Unit – II Chromatography - 6 
 

(a) Ion Exchange: principles of ion-exchange systems, synthetic ion-exchange resins, 

properties of anion and cation exchange resins, ion-exchange mechanism, ion-

exchange equilibria, selectivity, ion-exchange capacity, applications of ion-

exchangers in different fields. 

 

(b) Ion exchange chromatography: Principle, Equipment, Application Specifically 

Separations of Lanthanides, Actinides, amino acids. 

 

(c) Ion chromatography: principles of separation, instrumentation, detectors, separation 

of cations and anions, applications in the analysis of water and air pollutants.   

 

Unit – III Sampling of Solids, Liquids and Gases 

 
Sampling: Basis of sampling, purpose of sampling, homogeneous and heterogeneous 

samples, statistical criteria for good sampling, sample size, sampling unit, gross 

sample, laboratory sample. 

Sampling of Solids: Cone and Quartering method, Long pile and alternative shovel 

method, precautions in preservation of solid samples, sampling of metals and other 

solids rods, wires, sheets, plates, especially Gold, Silver, Iron and other metals. 

Sampling of different types of liquids: different sampling techniques, sampling of 

drinking water, industrial effluents, precautions in sampling and preservation of 

collected liquid samples. 



Sampling of gases: sampling and Preconcentration by adsorption or absorption 

method, instantaneous monitoring, sampling in samplers and subsequent monitoring, 

different types of gas samplers, precautions in preservation of samples, systematic 

sampling and random sampling. 

 

Unit – IV Importance of Analytical chemistry & Solvent Extraction 

 
(a) Importance of Analytical Chemistry to Industrial Research: Importance of 

Qualitative and Quantitative analysis in research and development, industries and 

other branches of science. 

Development and validation of an analytical method, units, concentrations, 

calculations, standards, chemical reactions, expressions of concentrations, importance 

of separation methods with examples. 

 

(b) Solvent Extraction: principles and processes of solvent extraction, Distribution Law 

and Partition coefficient, nature of partition forces, different types of solvent 

extraction systems – Batch extraction, Continuous extraction, Counter current 

extraction, solvent extraction systems, applications in metallurgy, general 

applications in analysis and pre-concentration, special  extraction systems like crown 

ethers, super fluid and surfactant extractions-examples. 

 

Text books: 

1.   R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

2. Separation methods, M.N Sastri, Himalaya Publishing Company, Mumbai 

 

Reference books: 

1.   E. Helfman, Chromatography, Van Nostrand, Reinhold, New York 

2.   E. Lederer and M. Lederer, Chromatography, Elsevier, Amsterdam.  

3. Chemical separation methods, John A Dean, Von Nostrand Reinhold, New York 

4. R.P.W Scott, Techniques and practice of Chromatography, Marel Dekker Inc., 

New York 

5. E.Stahl, Thin layer chromatography, Academic Press, New York 

6. James, G.Tartor (Ion chromatography) 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
   Paper – II : Traditional Methods of Analysis - II 

(Effective from 2016-17 Admitted batch) 

 
Unit – I Precipitation methods - 1 

 

(a) Crystal  habit  and  super  saturation,  nucleation  and  crystal  growth,  homogeneous  

and  heterogeneous  nucleation, solubility and particle size, colloids, completeness of 

precipitation , effect of excess precipitant, pH, complex formation, temperature, 

purity of precipitates, aging. 

 

(b) Co-precipitation and post precipitation : theory of adsorption of salts having an ion 

in common with the main precipitate, co-precipitation in colloidal precipitates, 

adsorption of solvents, mixed crystal formation by occlusion and entrapment, re-

precipitation with examples, Post-precipitation – theory of post-precipitation, 

examples of post-precipitation, conditions for obtaining pure and quantitative 

precipitates. 

(c) Precipitation Titrations: Principle, Indicators for precipitation titrations, 

determination of halides.  

 
Unit – II Precipitation methods - 2 

 

 (a) Precipitation from Homogeneous Solution (PFHS): theory of PFHS, methods of 

PFHS – increase in pH, decrease in pH, cation release, anion release, reagent 

synthesis, change in oxidation state, photochemical reactions, precipitation from 

mixed solvents. Applications of  PFHS methods. 

 

(b) Gravimetric determinations: nature of species, preparation of solutions, limitations,  

     interferences, inorganic precipitants-chloride and sulphate, organic precipitants 

dimethyl glyoxime (DMG), oxine, benzidine, salicylaldoxime, benzoin oxime, 

sodium tetraphenyl boron,  tetraphenyl arsonium chloride. 

 

(a) Electro-gravimetric analysis: principle, important terms in electrogravimetry, 

decomposition voltage or decomposition potential, over voltage and their importance, 

instrumentation, electrolysis at constant current, determination of Cu2+ by constant 

current electrolysis, electrolysis at controlled potentials, determination of Cu, Pb, Sn 

in brass and bronze by controlled potential electrolysis. 

 

Unit – III Reductant system – Principles and applications in analysis 

 

 Analytical chemistry of some selected reductant systems – formal, standard and 

normal potentials in various media, stability of the solutions, species responsible for 



the reduction properties,  standardization, requirement for the selection of the 

reductants, selection of suitable indicators for various reductant systems,   

(a) Inorganic Systems – Cr (II), V (II), Ti (III), Sn (II), Fe (II) in H3PO4 and 

hydrazine,  

(b) Organic Systems – hydroquinone and Ascorbic acid. 

 

Unit – IV Analysis of some selected Drugs: 

 

Basic considerations of drugs – Classification  

Determination of the following Drugs: 

1) Actyl salicylic acid ( Antipyretic – Analgesic ) 

2) Testosterone, progesterone and cortisone (Steroids and corticoids) 

3) Sulphadiazine ( sulphadrugs) 

4) Phenobarbitone (Barbituric acid derivatives) 

5) Chloramphenicol, Benzyl penicillin and Tetracycline (Antibiotics) 

6) Thiamine (B1), Riboflavin (B2) and ascorbic acid (c) [Vitamins] 

7) Isoniazid ( Antimicrobacterial agents) 

8) Methlydopa (Antihypertensive agents) 

9) Metronidazole (Antiamoebic agents). 

 

Text books: 

 

1. Technical methods of analysis – Griffin, Mc Graw Hill Book Co. 

2. Chemical Separation and measurements – D.G Peterseti, John M.Haves Sanders 

Co. 

3. Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co. 

4.  Newer redox titrants – Berka, Zyka and Vulterin, Pergamon Press 

5. Volumetric Analysis, Vol III – I.M Kolthoff and R.Belvher, Interscience Public, 

New York 

6.   Vogel’s Text Book of norganic Quantitative  Analysis – J.Bassett et al, ELBS 

7.  Pharmaceutical analysis – T. Higuchi, Brochmann hausfen 

 

Reference Books: 

 

      1. D.A Skoog, D.M West and F.J Holler, Analytical Chemistry, An Introduction, 

Sanders College Publishing, New York 

2. Quantitative Chemical Analysis – I.M Kolthoff, E.B Sandel, E.J Meehan, S. 

Bruckenstein, Macmillan Company, London 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 

M.Sc. (Final) Chemistry Syllabus for IV-Semester 

Specialization: Analytical Chemistry 
Paper – III:  Applied Analysis – II 
(Effective from 2016-17 Admitted batch) 

 
Unit – I Analysis of raw materials  

 

(a) Analysis of non-ferrous alloys: 

(i) Brass – Analysis of the constituents – Cu, Zn, Sn, Pb and Fe. 

(ii) Bronze - Analysis of the constituents – Cu, Sn, Zn, Pb and Fe. 

(iii) Solder - Analysis of the constituents – Sn, Pb and Sb. 

(b) Analysis of Ferro alloys : 

(i) Ferro silicon -   Analysis of the constituents – Si, C, P,S 

(ii) Ferro vanadium -   Analysis of the constituents – V, C, P, S. Si, Al. 

(iii) Ferro manganese - Analysis of the constituents – Mn, S, C, P, Si 

(iv) Silico manganese -Analysis of the constituents – Mn, S, C, P, Si 

(v) Ferro chromium - Analysis of the constituents – Cr, C, Si. 

 

Unit – II Analysis of Soil, Fertilizer and Fuel 

 

(a) Analysis of soils: sampling, determination of moisture, total N, P, Si, lime, humus 

nitrogen, alkali salts, soil absorption ratio.  

 

(b) Analysis of fertilizers: ammonical fertilizers, Phosphate fertilizers, Nitrate 

fertilizers. 

 

(c) Analysis of fuels: solid fuels-coal, proximate analysis, ultimate analysis, heating 

value, grading of coal based on Ultimate Heat Value(UHV). 

 

Unit – III Assessment of Air Quality 

 

Composition of pure air, classification of air pollutants, toxic elements present in 

dust and their sources – collection of air samples. 

  Sources, effects, control of pollution and chemical analysis for the 

following. 

 (a)  Primary pollutants: 

(i) Carbon compounds - Carbon monoxide(CO) and Carbon dioxide(CO2 ). 

         (ii) Sulphur compounds- sulphur dioxide (SO2),  Sulphur trioxide (SO3) and    

Hydrogen   Sulphide (H2S). 

(iii) Nitrogen compounds - nitric oxide (NO),and nitrogen dioxide (NO2),  

(iv) Hydrocarbons - Aliphatic hydrocarbons and polycyclic aromatic hydrocarbons 

(PAH). 

(v) Particulate matter -  Repairable and Suspended particulate matter, Inorganic and 

Organic particulates. 



 (b) Secondary pollutants -  ozone (O3), peroxy acetyl nitrate (PAN), peroxy benzyl 

nitrate (PBN) 

    (c ) Standards for ambient air quality. 
 

Unit- IV Kinetic Methods of Analysis & Non aqueous Titrimetry 

 
   (a)  Kinetic methods of analysis: introduction, slow reactions, catalyzed reactions, 

methods  of  determination of catalyst concentration, extrapolation method for the 

determination of catalyst, variable time method, fixed time method, examples for 

the determination of toxic metals and anions using some typical kinetic reactions. 

 

  (b ) Non aqueous titrimetry : Classification of solvents and titrations for non aqueous 

titrmetry-    Types of reactions - Indicators . 

(i)   Determination of acids 

(ii)  Determination of bases 

(iii) Karl-Fisher reagent for the determination of moisture content in drugs and 

other  samples.  

 
Text books 

      1.   Chemical analysis – H.A Laitinan, Mc Graw Hill Book Co 

      2.   Standard methods of Chemical Analysis, Welcher 

2. Technical Methods of Analysis, Griffin, Mc Graw Hill 

3. Commercial Methods of Analysis, Foster Dee Sneel and Frank M. Griffin, Mc 

Graw Hill Book Co. 

4. Environmental Chemistry, Anil Kumar De, Wiley Eastern Ltd. 

5. Environmental Analysis, S.M Khopkar (IIT Bombay) 

6. Environmental Air Analysis, Trivedi and Kudesia, Akashdeep Pub. 
 



 1 

Adikavi Nannaya University :: Rajahmundry 
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Paper - IV: Instrumental Methods of Analysis -II 

(Effective from 2016-17 Admitted batch) 

 
 

Unit – I: Spectro-analytical Methods of Analysis 

 

(a)Flame photometry: theory, instrumentation, combustion flames, detectors, and   

analysis of Na, K, Ca, Mg 

(b)Atomic Absorption Spectrometer: theory, instrumentation, flame and non-flame 

techniques, resonance line sources, hollow cathode lamp, instrumentation, chemical and 

spectral interferences, applications with special reference to analysis of trace metals in 

oils, alloys and toxic metals in drinking water and effluents 

 

(c)Inductively coupled plasma spectrometer(ICP-AES, ICP-MS): principles, 

instrumentation, plasma, AES detectors, quadrupole mass spectrometers, difference 

between the two detectors, analysis methods for liquids and solids, applications in the 

analysis of trace and toxic metals in water, geological and industrial samples. 

(d) Arc and Spark spectrographic Direct analysis of solid for metals. 

 

Unit – II  Thermal methods of Analysis 

 

 (a)  Thermo gravimetry-theory, instrumentation, applications with special reference to  

        CuSO4.5H2O, CaC2O4.2H2O, CaCO3, (COOH)2.2H2O 

 (b) Differential thermal analysis-principle, instrumentation, difference between TG and    

DTA -  applications with special reference to the clays and minerals, coals (fuels) 

 (c)Differential scanning calorimetry-principle, instrumentation, applications to 

inorganic materials like chlorates and per chlorates, ammonium nitrate,  organic 

compounds and Drugs. 

 

Unit- III : Electro analytical Methods of Analysis - 1 

 

(a) Voltametry and polarographic analysis : principle of polarography, residual  

current, migration current, diffusion current, half-wave potential, Ilkovic equation, 

instrumentation, Dropping mercury electrode (DME), advantages and disadvantages 

of DME, qualitative and quantitative analysis of inorganic ions-Cu, Bi, Pb, Cd, Zn, 

AC polarography, pulse polarography 

 

(b) Anode stripping voltametry: principle, instrumentation, Hanging mercury drop 

electrode, application in the analysis of Pb and Cd in environmental samples, 

principle of cathode stripping voltametry. 
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(c ) Coulometric analysis: principles of coulometric analysis with constant current, 

coulometric  analysis with controlled potential, applications of coulometric methods 

for the analysis of cations-As (III), Fe (II) and I- and S2- by using I2 liberations and 

Ce4+ liberation in solutions 

 

 Unit – IV Electro Analytical and Radio chemical methods of analysis - 2 

 

(a) Ion Selective Electrodes: reference electrodes - hydrogen electrode, calomel 

electrode, silver chloride electrode; indicator electrodes – hydrogen and glass 

electrodes, theory of membrane potentials and liquid junction potentials, types of 

ion selective electrodes, basic properties, potentials and construction, calibration of 

ion selective electrodes, ion selective electrodes with fixed membrane sites, silver, 

lead, cadmium, sulfide, fluoride, cyanide and glass electrodes, applications in the 

analysis of air and water pollutants, principles of liquid membrane, gas sensing and 

enzyme based electrode 

 

(b) Radio chemical methods of analysis: detection and measurement of radioactivity, 

introduction to radioactive tracers, applications of tracer technique, isotope dilution 

analysis -  applications, activation analysis – application, advantages and 

disadvantages, radio carbon dating technique 

 

Text Books: 

 

1.         Instrumental methods of analysis – H.H Willard, Meritt Jr. and J.A Dean 

 2.         Principles of instrumental analysis – Skoog and West 

1. Vogels Textbook of Quantitative Inorganic analysis – J. Basset, R.C Denney, 

G.H Jefferey and J.Madhan 

2. Instrumental methods of analysis – B.K Sarma, Goel Publishing House, Meerut 

3. Instrumental methods of Analysis – Chatwal and Anand 

4. Instrumental methods of Analysis – Ewing 

 

Reference Books: 

 

W.Wendtlandt, Thermal Analysis, John Wiley Sons, New York 

 

 
 



Adikavi Nannaya University :: Rajahmundry 

Department of Chemistry 
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Specialization:  Analytical Chemistry 
ANALYTICAL CHEMISTRY PRACTICAL – I 

(With effect from 2016-2017 admitted batch) 

 

Classical Methods of Analysis-1 

 

1. Water analysis 

(i) Determination of total hardness (Ca2+ and Mg2+) of water samples 

(ii) Determination of chloride (Cl-) present in water samples  

(iii) Determination of dissolved oxygen (DO) of drinking water and sewage water 

 

2. Complexometric titrations 

(i) Determination of the concentration of calcium in milk powder by 

complexometric titration (EDTA) 

(ii) Determination of Calcium and Magnesium in limestone or dolomite samples 

using EDTA. 

 

3. Fertilizer analysis 

(i) Determination of  ammonia from ammonia containing fertilizer 

(ii) Determination of  phosphate from fertilizer 

 

4. Analysis of iron ore 

(i) Complete analysis of iron ore 

(ii) Determination of percentages of Fe (II) and Fe (III) present in iron ore  sample  

 

5. Analysis of Coal 

(i) Determination of moisture content of coal sample 

(ii) Determination of volatile matter of coal sample 

(iii)Determination of fixed carbon of coal sample 

(iv)  Determination of ash content of coal sample 

 

 

 

 

 

 



 

 Instrumental Methods of Analysis-1 

1. pH metry 

(i) Determination of alkalinity of a coloured effluent using pH metric titration. 

(ii) Determination of purity of commercial HCl using pH metric titration. 

(iii)Determination of purity of commercial H2SO4 using pH metric titration. 

 

2. Potentiometry 

(i) Determination of Cr(VI) with Fe(II) using potentiometric end point 

(ii) Determination of Fe (II) using ceric sulphate by potentiometric end point 

(iii)Determination of a mixture of Ce(IV) and V(V) with Fe(II) by potentiometric 

end point 

(iv) Determination of KSCN with AgNO3 by potentiometric end point. 

 

3. Spectrophotometry 

(i) Determination of Fe (III) using potassium thiocyanate  

(ii) Determination of Iron(II) using orthophenanthroline 

(iii)Determination of phosphate in fertilizer and cola drinks by Molybdenum blue 

method  

(iv) Determination of Manganese (II) -periodate method  

 

4. Flame photometry  

(i) Determination of sodium present in bread samples 

(ii) Determination of sodium and potassium in a given sample of fertilizer  

 

5. Thin layer chromatography: Determination of Rf values and identification of organic 

compounds in a given mixture by TLC 

(i) Separation of mixture of benzil and 2-nitrophenol 

(ii) Mixture of benzophenone and naphthalene 

(iii) Mixture of 2-nitrophenol and 4-nitrophenol 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 
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Classical Methods of Analysis-2 

1. Water analysis 

(i) Determination of alkalinity (CO3
2-, HCO3

-) of water samples. 

(ii) Determination of chemical oxygen demand (COD) of drinking water and 

sewage water 

(iii) Determination of biological oxygen demand (BOD)of drinking water and 

sewage water 

 

2. Redox titrations 

(i) Determination of oxalate in kidney stones by permanganometric titration. 

(ii) Determination of Fe(II) present in an Iron tablet using KMnO4 

 

 

3. Fertilizer analysis 

(i) Determination of  nitrate from fertilizer 

(ii) Determination of sulfur (as sulfate) from sulfur containing fertilizer. 

 

4. Analysis of oils and soaps  

(i) Determination of saponification value, acid value and iodine value of oil 

sample 

(ii) Determination of moisture content and total alkali of soaps 

 

5. Separation and determination of ions by ion-exchanger resins 

(i) Determination of Na+  by cation exchanger resin 

(ii) Determination of Na+ and K+ in a mixture by cation exchanger resin 

(iii)Determination of Cl- and Br- in a mixture by anion exchanger resin 

 

 

 

 

 

 

 

 

 



Instrumental Methods of Analysis-2 

1. pH metry 

(i) Determination of purity of commercial H3PO4 by pH metric titration 

(ii) Determination of CH3COOH by pH metric titration. 

(iii)Determination of stability constant of copper glycinate 

 

2. Potentiometry 

(i) Determination of Fe(II) using Mn(VII) of by potentiometric titration 

(ii) Determination of Fe (II) using V(V) of by potentiometric titration 

(iii)Determination of a mixture of Mn(VII) and V(V) with Fe(II) using 

potentiometric end point 

(iv) Determination of a mixture of bromide and chloride with AgNO3 using 

potentiometric end point 

 

3. Spectrophotometry 

(i) Determination of nitrite in drinking water samples by diazotization method 

(ii) Determination of nitrate -phenoldisulphonic acid method 

(iii)Simultaneous Determination of Cr(VI) and Mn(VII) in a mixture without 

separation 

(iv) Determination of Cu(II) using EDTA – Photometric titration method. 

 

4. Flame photometry  

(i) Determination of Lithium by flame photometry 

(ii) Determination  of calcium from milk samples using flame photometry 

 

5. Thin layer chromatography  

(i) Separatation and identification of the given mixture of colourless compounds 

(Diphenylamine, Benzophenone and Naphthalene) 

(ii) Separatation and identification of the given mixture of coloured compounds 

(azobenzene, hydroxyazobenzene, p-aminoazobenzene). 

 

 

 

References: 

1. A Text Book of Quantitative Inorganic Analysis (3rd Edition) – A. I. Vogel 



    

ADIKAVI NANNAYA UNIVERSITY 

 FIRST SEMESTER CHEMISTRY SYLLABUS

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
 (With effect from 2016-17 admitted batch)

UNIT-1  

Basic Quantum Chemistry-I- Wave equation-interpretation of wave function-properties of wave function-normalization 

and orthogonalisation, Operators- linear and non-linear- commutators of operators. Postulates of quantum mechanics; setting 

up of operators to observables; Hermitian operator- Eigen values and Eigen functions of Hermitian operator; Expansion 

theorems. Eigen functions of commuting operators-significance. Simultaneous measurement of properties and the 

uncertainty principle. 

 

UNIT-II  

Basic Quantum Chemistry-II- Wave mechanics of simple systems with constant potential energy, particle in one-

dimensional box- factors influencing color transition- dipole integral, Symmetry arguments in deriving the selection rules, 

the concept of tunneling- particle in three -dimensional box. Calculations using wave functions of the particle in a box- 

Orthogonality, measurability of energy, position and momentum, average values and probabilities.  Rigid rotor, Wave 

mechanics of systems with variable potential energy-simple harmonic oscillator- solution of wave equation- selection rules.  

  

UNIT-III 

Fundamentals of Molecular Spectroscopy-I: Microwave and IR- Spectroscopy- Rotational spectra of diatomic molecules- 

Rigid rotor-Selection rules- Calculations of bond length- Isotopic effect, Second order stark effect and its applications. 

Infrared spectra of diatomic molecules- harmonic and anharmonic oscillators- Selection rules- Overtones- Combination 

bands- Calculation of force constant, anharmonicity constant and zero point energy. Fermi resonance, simultaneous 

vibrational-rotational spectra of diatomic molecules.                                                               

 

UNIT- IV  

Fundamentals of Molecular Spectroscopy-II: Raman and Electronic Spectra- Classical and quantum mechanical 

explanations- Rotational Raman and Vibrational Raman spectra. Electronic spectra of diatomic molecules- Vibrational 

Coarse structure- intensities of spectral lines- Franck-Condon principle- applications, Rotational Fine structure- band head 

and band shading. Charge transfer spectra    

 

 

References/ Text books 

1. Fundamentals of Molecular spectroscopy: by C.N. Banwell 

2. Molecular spectroscopy: by B.K.Sharma 

3. Molecular spectroscopy: by Aruldas 

4. Introductory quantum mechanics: by A.K. Chandra 

5. Quantum chemistry: by R.K. Prasad 

   

 

 

 

 

 

 

 

General Chemistry - I



    

 

  
  

 
Paper- II: INORGANIC CHEMISTRY-I 

UNIT-1  

Structure & Bonding: Applications of VSEPR, Valence Bond and Molecular orbital theories in explaining the structures of 

simple molecules- role of p and d orbitals in pi bonding. Application of MO theory to square planar (PtCl4
2-) and Octahedral 

complexes (CoF6
3-, Co(NH3)6

3+). Walsh diagram for H2O molecule.  

 

UNIT-II  

Inorganic cage and ring compounds – preparation, structure and reactions of boranes, carboranes, metallocarboranes, 

boron–nitrogen (H3B3N3H3), phosphorus–nitrogen (N3P3Cl6) and sulphur-nitrogen (S4N4, (SN)x) cyclic compounds. Electron 

counting in boranes – Wades rules (Polyhedral skeletal electron pair theory). 

Isopoly and heteropoly acids.  

 

UNIT-III  

Coordination compounds: Crystal field theory - crystal field splitting patterns in octahedral, tetrahedral, tetragonal, square 

planar, square pyramidal and trigonal bipyramidal geometries.  Calculation of crystal field stabilization energies. Factors 

affecting crystal field splitting energies – Spectrochemical series – Jahn – Teller effect, nephelauxetic effect – ligand field 

theory. Term symbols – Russell – Sanders coupling – derivation of term symbols for various configurations. Spectroscopic 

ground states. 

 

UNIT- IV  

Electronic spectra of transition metal complexes: Selection rules, break down of selection rules – Orgel and Tanabe-

Sugano diagrams for d1 –d9 octahedral and tetrahedral transition metal complexes of 3d series – Calculation of Dq, B and β 

parameters. Charge transfer spectra.  Magnetic properties of transition and inner transition metal complexes – spin and 

orbital moments – quenching of orbital momentum by crystal fields in complexes. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and G. Wilkinson, IV Edition, John Wiley and Sons,  

      New York, 1980. 

 

2. Inorganic Chemistry by J.E. Huheey, III Edition, Harper International Edition, 1983. 

3. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin,  

      Affiliated East-West press pvt. Ltd., New Delhi. 

 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999). 

 

 

 

 

 

 

 

 

 

from 2016-17 admitted batch)(With effect

 (Common for M.Sc Analytical, Physical & Organic Chemistry )
FIRST SEMESTER CHEMISTRY SYLLABUS

ADIKAVI NANNAYA UNIVERSITY



    

 

  
  

 
Paper –III: ORGANIC CHEMISTRY -I 

UNIT – I 

Nature of bonding in organic molecules and Aromaticity             15 Hrs  

(A) Electronic Effects and Reactive intermediates:-Inductive effect, Mesomeric effect (Resonance), Hyperconjugation, 

Steric effect, Tautomerism, acidity and basicity of organic molecules Generation, structure, stability and reactivity of 

carbocations, carbanions, free radicals, carbenes, nitrenes and arynes 

(B) Criteria of Aromaticity:-The Energy, Structural and Electronic Criteria for Aromaticity, Relationship among the 

Energetic, Structural, and Electronic Criteria of Aromaticity. Huckle`s rule and MO Theory, aromaticity in benzenoid non-

benzenoid compounds, Aromaticity in Charged and Fused-Ring Systems, Hetero-aromatic Systems, Annulenes: 

Cyclobutadiene, Benzene,1,3,5,7-Cyclooctatetraene, [10] Annulenes- [12], [14], [16] and [18] annulenes, azulenes, fulvenes, 

fullerenes, ferrocene, anti-aromaticity and homo-aromaticity. 

  

UNIT – II  

Stereo Chemistry & Molecular representation of organic molecules                                                                     20 Hrs 

(A) Molecular Symmetry and Chirality:-Symmetry elements, Definition and classification of Stereoisomers, Enantiomer, 

Diastereomer, Invertomer, Homomer, Epimer, Anomer, Configuration and Conformation Configurational nomenclature: 

D,L and R, S nomenclature, Molecules with a single chiral center: Tetra and Tri coordinate chiral center, Molecules with two 

or more chiral centers; constitutionally unsymmetrical and symmetrical molecules.  

(B) Geometrical Isomerism and Conformations of Cyclic Systems:- Cis-trans, E, Z- and Syn & anti nomenclature, Methods 

of determining configuration of Geometrical isomers using physical, spectral and chemical methods, Stability, Cis-trans inter 

conversion. Conformations of cyclobutane, cyclopentane, cyclohexane, mono and disubstituted cyclohaxanes. 

(C) Prochirality and Prostereoisomerism:- Homotopic ligands and faces; enantiotopic ligands and faces; diastereotopic 

ligands and faces; nomenclature of enantiotopic ligands and faces (Pro-R, Pro-S, Re, Si carbonyl compounds and Alkenes)  

(D) Stereoisomerism in molecules without chiral Center -Axial chirality Allenes, Alkylidene cycloalkanes, spiranes, 

nomenclature. Atropisomerism: Biphenyl derivatives, nomenclature. Planar chirality: Ansa compounds, paracyclophanes, 

trans-cyclooctene and Helicity. 

 

UNIT – III 

Heterocyclic compounds                                                  15 Hrs 

Importance of heterocyclic compounds as drugs. Nomenclature of heterocyclic systems based on ring size,number and 

nature of hetero atoms. Chemistry of heterocyclic compounds, synthesis and reactivity of the following systems: Quinoline, 

Isoquinoline, Indole, Pyrazole, Imidazole, Oxazole, Isoxazole, Pyridazine, pyrimidine and Pyrazine. 

 

UNIT - IV 

Chemistry of some typical natural products (Alkaloids and Terpenoids)              10 Hrs 

 A study of the following compounds involving their isolation, structure elucidation, synthesis and biogenesis of 

Alkaloids; Atropine, Nicotine, and Quinine.  

Terpenoids: α- Terpeneol, α-Pinene and Camphor. 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

3. Organic chemistry-Clayden J. (Oxford)  

4. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

5. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

6. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

(Publishers, Inc.).   

7. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

8. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

9. Organic Chemistry, R. T. Morrison and R. N. Boyd (Prentice-Hall)  

10. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley).  

11. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  

12. Organic Chemistry Structure and Reactivity, Ege Seyhan, 3rd Ed. (AITBS) 

13. Heterocyclic Chemistry, J.A.Joule, K. Kills and G. F. Smith, Chapman and Hall  

14. Heterocyclic Chemistry, T.L.Gilchrist, Longman Scientific Technical  

15. Heterocyclic Chemistry, Raj.K. Bansal.  

16. An Introduction to the Heterocyclic Compounds, R. M. Acheson, John Wiley. 

 

REFERENCE BOOKS: 

 

1. Chemistry of Natural Products, K.W.Bentley 

2. Stereochemistry of carbon compounds by E.Eliel, John Wiley & Sons, Inc. 

3. Stereochemistry to Organic Compounds, D. Nasipuri, 2nd Ed. (New Age International).  

4. Chemistry of Natural products by R.S. Kalsi Kalyani Publishers. 1983. 
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 Paper – IV: PHYSICAL CHEMISTRY-I 

 

UNIT-I: 

Thermodynamics-I: Concepts of partial molar properties – partial molar volume and its significance; Determination of 

partial molar volume: Graphical method, intercept method and apparent molar volume method. Partial molar free energy, 

chemical potential, Variation of chemical potential with T and P. Gibbs-Duhem equation-derivation and significance. Phase 

equilibrium- Derivation of phase rule from the concept of chemical potential. Ideal solutions - Thermodynamic properties of 

ideal solutions mixing quantities; Vapour pressure-Raoult’s law; Thermodynamic properties of ideally dilute solutions. 

Vapour pressure- Henry’s law. 

Non-ideal systems -Concept of fugacity, fugacity coefficient. Determination of fugacity; Non ideal solutions. Activities and 

activity coefficients; Standard-state conventions for non ideal solutions; Determination of activity coefficients from vapour 

pressure measurements. Activity coefficients of non-volatile solutes using Gibbs-Duhem equation. Chemical equilibrium- 

effect of temperature on equilibrium constant- Van’tHoff equation 

 

UNIT-II: 

Micelles and Macro molecules: Surface active agents, classification of surface active agents, micellization, hydrophobic 

interaction, critical micellar concentration (CMC), factors affecting the CMC of surfactants, counter ion binding to micelles, 

thermodynamics of micellization- phase separation and mass action models, Solubilization, micro emulsion, reverse 

micelles. 

Polymer- definition, types of polymers, electrically conducting, fire resistant, liquid crystal polymers, kinetics of free radical 

polymerization.  Molecular mass- Number and mass average molecular weight, molecular weight determination-End group 

analysis, Osmometry, viscometry, ultracentrifugation and light scattering methods.   

 

UNIT-III: 

Chemical Kinetics:  Theories of reaction rates- Collision theory- Limitations, Transition state theory. Effect of ionic 

strength - Debye Huckel theory-Primary and secondary salt effects; Effect of dielectric constant, effect of substituent, 

Hammett equation-limitations, Taft equation; Prediction of rate constants- Consecutive reactions, parallel reactions, 

opposing reactions (Uni molecular steps only, no derivation).  Specific and general acid-base catalysis; Skrabal diagram; 

Fast reactions- different methods of studying fast reactions- flow methods, relaxation methods- temperature jump and 

pressure jump methods. 

 

UNIT-IV: 

Photochemistry: Electronic transitions in molecules, Franck-Condon principle. Electronically excited molecules- singlet 

and triplet states, spin-orbit interaction. Quantum yield and its determination; Actinometry - ferrioxalate and uranyl oxalate 

actinometers-problems. Derivation of fluorescence and phosphorescence quantum yields. Quenching effect- Stern Volmer 

equation. Photochemical equilibrium and delayed fluorescence - E type and P type. Photochemical primary processes, types 

of photochemical reactions-photodissocoation, addition and isomerisation reactions with examples. 
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Books: 

1. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

2. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

3. Physical Chemistry by W.J.Moore, Prentice Hall 

4. Thermodynamics for Chemists, Samuel Glasstone 

5. Chemical Kinetics by K.J.Laidler, McGraw Hill Pub. 

6. Photochemistry, R.P. Kundall and A. Gilbert, Thomson Nelson. 

7. Polymer Chemistry by Billmayer 

8. Introduction to Polymer Science, V.R. Gowriker, N.V.Viswanadhan and J. Sreedhar., Wiley Easter. 

9. Micells, Theoretical and applied aspects, V.Morol, Plenum publishers. 
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LABORATORY WORK (6 hrs/week) 

 

 

INORGANIC CHEMISTRY - I 

 

I.  Inorganic Synthesis: Preparation of  

(i) Tetraamminecopper(II) sulphate 

(ii) Potassium tris-oxalato ferrate(III) trihydrate 

(iii) Tris-thiourea copper(I) sulphate 

 

II. Semi micro qualitative analysis of six radical mixtures 

     (One interfering anion and one less familiar cation for each mixture) 

 

    Anions:  CO3
2- , S2- , SO3

2- , Cl- , Br - , I - , NO3 
- , SO4 

2-, CH3COO - 

                                     C2O4
2- , C4 H4 O6

 2- , PO4
 3- , CrO4 

2-, AsO4 
3-, F - , BO3 

3-  

 

     Cations :     Ammonium (NH4
+) 

  1st group: Hg, Ag, Pb, Tl, W 

  2nd group: Hg, Pb, Bi, Cu, Cd, As, Sb, Sn, Mo 

  3rd group: Fe, Al, Cr, Ce,  Th, Ti,  Zr, V,  U,  Be   

  4th group: Zn, Mn, Co, Ni 

  5th group: Ca, Ba, Sr 

  6th group: Mg, K, Li  

 

 

 

 

 

ORGANIC CHEMISTRY -I 

 

Preparation, recrystallization, and determination of melting point & yield of the following compounds:  

(i) Aspirin,   (ii)     Nerolin,   (iii) Chalcone,  

(iv) p-Nitro acetanilide,   (v) 2,4,6- Tribromoaniline,  (vi) m-Dinitrobenzene,  

(vii) Phthalimide,   (viii) Diels-Alder adduct.  

 

Books Suggested  

1. Vogel’s Text Book of Quantitative Chemical Analysis, J. Mendham, R. C. Denney, J. D. Barnes and M. J. Thomas, 4th 

& 6th Ed. (Pearson Education Asia).  

 

2. Vogel’s Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, P.W.G. Smith, A.R. Tatchell, 5 Ed. 

(Longman Scientific & Technical) 
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PHYSICAL CHEMSITRY-I 

 

1. Determination of critical solution temperature of phenol-water system. 

2. Effect of added electrolyte on the CST of phenol-water system. 

3. Conductometric titration of Strong acid versus Strong base 

4. Dissociation constant of weak acid (CH3COOH) by conductometric method. 

5. Conductometric titration of Weak acid vs Strong base. 

6. Determination of cell constant 

7. Adsorption of acetic acid on animal charcoal or silica gel. 

8. Acid-catalyzed hydrolysis of methyl acetate 

9. Determination of partial molar volume of solute –H2O system by apparent molar volume method. 
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Paper- I: GENERAL CHEMISTRY-II 

 

UNIT-1  

Basic Quantum Chemistry-III- Hydrogen atom- solution of R( r ), Φ ( ɸ ) and Ɵ (θ) equations. Probability density in 

orbitals- shapes of orbitals- Perturbation theory- Time independent perturbation theory(only first order perturbation is to be 

dealt with)- application to ground state energy of Helium atom- Variation principle- applications- calculation of zero-point 

energy of harmonic oscillator- many electron atom- Hartee-Fock self-consistent field method(qualitative treatment only) 

 

UNIT-II  

Molecular symmetry and Group Theory in chemistry: Basic concepts of symmetry and Group theory-Symmetry 

elements, symmetry operations and point groups- Schoenflies symbols- Classification of molecules into point groups- 

Axioms of Group theory- Group multiplication tables for C2v and C3v point groups- Similarity transformations- and classes- 

Representations- reducible and irreducible representations, Mullikan symbols, Orthogonality theorem and its implications, 

Character table and its anatomy. 

  

 UNIT-III 

Treatment of analytical data: Accuracy and precision- Classification of errors- Determination of Indeterminate errors-

Minimization of errors- Absolute and Relative errors, propagation of errors-Distribution of Indeterminate errors- Gaussian 

distribution- Measures of central tendency-Measures of precision- Standard deviation- Standard error of mean- student’s t-

test- Confidence interval of mean- Testing for significance- Comparison of two means- F-test- Criteria of rejection of an 

observation- Significant figures and computation rules.                                                                  

 

UNIT- IV 

Introduction to computer programming- FORTRAN 77: Basic structures and functioning of computer with P.C. as an 

illustrative example- Main memory- Secondary storage memory- input/output devices- computer languages- operating 

systems- principles of algorithms-and flow charts-constants and variables- Arithmetic expressions- Arithmetic statements-

Replacement statement- IF statement- logical IF and BLOCK IF statements- GOTO statements-subscripted variable and 

DIMENSION statement. DO statement- Rules for DO statement- Functions and subroutines- Development of FORTRAN 

statements for simple formulae in chemistry such as Vander Waals equation- pH of a solution- First order rate equation- Cell 

constant-Electrode potential. 

Flowcharts and computer programs for  

a) Program for the calculation of Cell Constant, Specific Conductance and Equivalence. 

b) Rate Constant of First order reaction or Beer’s law by linear least square method. 

c) Hydrogen ion concentration of a strong acid solution/Quadratic equation. 

d) Solution for Vander Waals equation or Hydrogen ion concentration of a monoprotic weak acid 

e) Standard deviation and Variance of univariant data                                                                                                                                                                                                                                                        

References/ Text books: 

1. Introductory Quantum chemistry: by A.K. Chandra 

2. Group theory for Chemistry: by A.K. Bhattacharya 

3. Introductory Group theory for chemists : by George Davidson 

4. Vogel’s text book of quantitative analysis: byVogel 

5. Fundamentals of Analytical chemistry: by Skog and West 

6. Principles of computer programming(FORTRAN 77 IBM PC): by V.Rajaraman 

7. Basics of computers for chemists: by P.C. Jurs 
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Paper- II: INORGANIC CHEMISTRY-II 

  

 

UNIT-I  

Metal cluster compounds - definition – evidences for existence of M-M bonds - conditions favorable for formation of M-M 

bonds – preparation, structure and bonding of the following metal cluster compounds. 

Re2Cl8
2-, Mo2Cl8

4-, Re2(RCOO)4X2, Mo2(RCOO)4(H2O)2, Cr2(RCOO)4(H2O)2, Cu2(RCOO)4 (H2O)2, Cr2Cl9
3-, Mo2Cl9

3-, 

W2Cl9
3-, Re3Cl9, Re3Cl12

3-, Mo6Cl8
4+, Nb6X12

2+ and Ta6X12
2+. 

Polyatomic clusters – Zintle ions, Chevrel phases. 

UNIT-II  

Organometallic compounds  - 16 and 18 electron rules. Isoelectronic relationship - Synthesis, structure, bonding and 

reactions of carbon monoxide, dinitrogen and nitric oxide complexes. Isolobal relationship – H, Cl, CH3, Mn(CO)5; S, CH2, 

Fe(CO)4; P, CH, Co(CO)3 ; Synthesis, structure, bonding and reactions of metallocenes with special reference to ferrocene. 

 

UNIT-III  

Metal Ligand equilibria in solution: Step wise and overall formation constants and their interaction– trends in stepwise 

constants – factors affecting  the stability of metal complexes–Pearson’s theory of hard and soft acids and bases (HSAB), 

chelate effect and its thermodynamic origin, determination of  stability constants of complexes–spectrophotometric method 

and pH–metric method. Reactivity of metal complexes–inert and labile complexes.  Explanation of lability on the basis of 

VBT & CFT. 

Bio-Inorganic Chemistry: Metalloporphyrins with special reference to Haemoglobin& Myoglobin. Biological role of alkali 

and alkaline earth metal ions with special reference to Ca2+. Biological and abiological Nitrogen Fixation. 

 

UNIT- IV  

Inorganic Reaction Mechanisms: Substitution reactions of metal complexes – D, Id, Ia and A mechanisms – Ligand 

replacement reactions of metal complexes – Acid hydrolysis – factors affecting acid hydrolysis – Anation and Base 

hydrolysis of Cobalt(III) complexes.  Ligand displacement reactions of square planar complexes of platinum (II).  Factors 

affecting square planar substitution – trans effect  (theories). 

Electron transfer reactions of complexes – concept of complementary and non-complementary reactions with examples.  

Inner and outer sphere mechanisms. 

 

Text books:  

1. Advanced Inorganic Chemistry by F.A. Cotton and R.G. Wilkinson, IV Edition, John, John Wiley and Sons, New 

York, 1980. 

2. Inorganic Chemistry by J.E. Huheey, III edition, Harper International Edition, 1983. 

3. Organometallic Chemistry-A unified approach by A. Singh and R.C. Mehrotra, Wiley Eastern Ltd. 

4. Inorganic Chemistry by Shriver and Atkins, Oxford University Press (1999) 

5. Theoretical Inorganic Chemistry, II Edition by M.C. Day and J. Selbin, Affiliated East-West press Pvt. Ltd., New 

Delhi. 

6. Mechanisms of Inorganic reactions in solution by D.Benson, MCgraw Hill, London, 1968. 

7. Inorganic chemistry by K.F. Purcell and J.C.Kotz, W.B. Saunders company, New York, 1977. 

8. Elements of Bioinorganic Chemistry by G.N. Mukherjee and Arabinda Das, U.N. Dhur& sons Pvt. Ltd, Calcutta. 
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Paper-III: ORGANIC CHEMISTRY-II 

UNIT-I 

Reaction Mechanism                        15Hrs 

(A) Aliphatic Nucleophilic Substitution and Nucleophilic Aromatic substitution: Stereochemistry of SN
2 and SN1 

mechanisms, Neighboring Group Participation (Anchimeric assistance), NGP by O, S, N:  Aromatic Nucleophilic 

substitution: SN2 (Ar) (Addition – Elimination), SN1(Ar) and benzyne mechanisms (Elimination - Addition); evidence for 

the structure of benzyne. Von Richter Sommelet-Hauser and Smiles rearrangements.  

(B) Elimination Reactions: Type of elimination reactions, mechanisms, Stereochemistry and Orientation, Hofmann and 

Saytzeff rules, Syn elimination versus anti-elimination, competition between elimination and substitution, dehydration, 

dehydrogenation, dehalogenation, decarboxylative eliminations and pyrolytic eliminations 

 

UNIT-II 

Addition Reactions                      15 Hrs  

(A) Addition to Carbon – Carbon Multiple Bonds: Mechanistic and stereo chemical aspects of addition reactions involving 

electrophiles, nucleophiles and free radicals, region and chemo selectivity, orientation and reactivity, Hydrogenation of 

double and triple bonds, hydrogenation of aromatic rings, Hydroboration. 

(B) Addition to Carbon-Hetero Multiple Bonds: Steric course of addition reactions to C=O and C=N, Aldol, Cannizzaro, 

Perkin, Knoevenagel, Claisen-Schmidt, Claisen, Dieckman, Benzoin and Stobbe condensations, Reformatsky reaction, 

Tollen's reaction, Prins reaction: Wittig, Grignard, Mannich, and Michael reaction, Hydrolysis of Carbon-Nitrogen bond, 

Isocyanates and isothioyanates. 

 

UNIT-III   

Molecular Rearrangements                 15 Hrs  

Types of molecular rearrangements, migratory aptitude; 

Rearrangements to electron deficient carbon: Pinacol-pinacolone, Wagner-Meerwein, Tiffeneau – Demjanov, Dienone – 

Phenol, Arndt-Eistert synthesis;  

Rearrangements to electron deficient nitrogen: Beckmann, Hofmann, Curtius, Schmidt and Lossen rearrangements; 

Rearrangements to electron deficient oxygen: Baeyer-villiger, Hydro peroxide rearrangement and Dakin rearrangements; 

Neber rearrangement, Benzil-Benzilic acid and Favorskii rearrangements 

 

UNIT-IV 

Spectroscopy and Protecting Groups                                       15 Hrs 

A. Basic principles and importance of UV, IR, NMR and Mass. 

B. Protection of carbonyl, Hydroxyl, carboxylic and Amine groups 
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Books Suggested:  

1. Advanced Organic Chemistry-Reactions, Mechanism and structure, Jerry March, 6th Ed. (John Wiley & Sons).  

2. Modern Organic Reactions, H. O. House (Benjamin)  

3. Structure and Mechanism in Organic Chemistry C. K. Inglod (Comell University Press).  

4. Organic Chemistry, Paula Yurkanis Bruice, 4th Ed. (Printice Hall)  

5. Organic chemistry-Clayden J. (Oxford)  

6. Organic Chemsitry, Wade, L.G. Jr. 5th Ed. (Pearson)  

7. Organic Chemistry, Salmons, P.W. & Others, 8th Ed. (John Wiley & Sons)  

8. Advanced Organic Chemistry: Reactions and mechanisms, Miller Bernard & Other, 2nd Ed. (Pearson)  

9. Mechanism and Theory in Organic Chemistry, Thomas H. Lowry, Kathleen S. Richardson, Harper & Row,  

10. (Publishers, Inc.).  

11. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, 6th Ed., (Longman).  

12. Reaction Mechanism in Organic Chemistry, P.S. Kalsi, 2nd Ed. (New Age International).  

13. Stereochemistry to Organic Compounds, E.L. Eliel (John Wiley). 13. Stereochemistry to Organic Compounds,  

Nasipuri, 2nd Ed. (New Age International). 

14. Stereochemistry, P.S. Kalsi, 5th Ed. (New Age International).  Organic Chemistry Structure and Reactivity, Ege 

Seyhan, 3rd Ed. (AITBS)  

15. Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and  I. Fleming Tata   - McGraw Hill,  

New Delhi, 1990.  

16. Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

17. Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, Prentice Hall of India, New Delhi, 1984. 

18. Spectrometric identification of Organic Compounds-Fourth Edition, R.M. Silverstein: G.C.Vassiellr and T.C.  

Merill, Johne Willey, Singapore, 1981. 

19. Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd  (Harcourt college publishers). 
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Paper – IV: PHYSICAL CHEMISTRY-II 

 
UNIT-I: 

Physical methods of molecular structural elucidation: NMR: Principle and theory, Nature of spinning particle and its 

interaction with magnetic field. Chemical shift and its origin.  Spin-Spin interaction, Application of NMR to structural 

elucidation- Structure of ethanol, dimethylformamide, styrene and acetophenone. 

Electron Spin Resonance: Principle and experimental technique- g-factor, line shapes and line widths- hyperfine 

interactions- applications of ESR studies. 

 

UNIT -II: 

Thermodynamics-II- Brief review on entropy; entropy changes accompanying specific process – expansion, phase 

transition, heating, measurement of entropy. Nernst heat theorem; Third law of thermodynamics- Determination of the 

absolute entropy- Apparent exceptions to Third law of thermodynamics.  

Statistical Thermodynamics: Objectives of statistical thermodynamics, Concept of distributions, Types of ensembles. 

Thermodynamic probability, Most probable distribution Law – Partition Function, (Definition and significance): Molar and 

molecular partitions-translational, rotational, vibrational and electronic partition functions- Relation between thermodynamic 

functions (E, H, S, G and Cv) and the partition functions 

 

UNIT-III: 

Electrochemistry I:  Electrochemical cell- Galvanic and electrolytic cell.  Concentration cell with and without transference, 

Effect of complexation on redox potential- ferricyanide/ ferrocyanide couple, Iron (III) phenonthroline / Iron (II) 

phenonthroline couple. Determination of standard potential, solubility product equilibrium constant and activity coefficients 

from EMF data. 

Bjerrum theory of ion association (elementary treatment) Concept of activity and activity coefficients in electrolytic 

solutions. The mean ionic activity coefficient. Debye-Huckel theory of electrolytic solutions. Debye-Huckel limiting law 

(derivation not required), Calculation of mean ionic activity coefficient; Limitations of Debye-Huckel theory.  Effect of 

dilution on equivalent conductance of electrolytes - Anomalous behavior of strong electrolytes.  Debye Huckel-Onsagar 

equation – verification and limitations, Fuel Cells. 

 

UNIT-IV: 

Electrochemistry II: The electrode-electrolyte interface.  The electric double layer.  The Helmholtz-Perrin parallel-plate 

model, the Gouy-Chapman diffuse-charge model and the Stern model. 

Electrodics: Charge transfer reactions at the electrode-electrolyte interface.  Exchange current density and over-potential.  

Derivation of Butler-Volmer equation.  High field approximation, Tafel equation, Low field equilibrium, Nernst equation. 

Voltametry-Concentration polarization, experimental techniques. 
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Books: 

1. Text book of Physical Chemistry by Samuel Glasstone, McMillan Pub. 

2. Physical Chemistry by W.J.Moore, Prentice Hall 

3. Physical Chemistry by G.W. Castellon, Narosha Publishing House 

4. Physical Chemistry by Peter Atkins and Julio de Paula, Oxford University Press. 

5. Modern Electrochemistry, 2A & 2B, JOM Bockris & A.K.N.Reddy, Plenum publishers 

6. Introduction to Electrochemistry, S.Glasstone. 

7. Fundamentals of Molecular Spectroscopy, Banwell 

8. Spectroscopy by Straw & Walker. 

9. Statistical thermodynamics , M.C.Gupta 

10. Statistical Thermodynamics, M.Dole 
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LABORATORY WORK (6 hrs/ week) 
 
 

INORGANIC CHEMISTRY PRACTICALS –II  

 
Quantitative analysis: 

Volumetric:  

1. Determination of Ferric iron by photochemical reduction 

2. Determination of Nickel by EDTA 

3. Determination of Calcium and Magnesium in a mixture by EDTA 

4. Determination of Ferrocyanide by Ceric sulphate 

5. Determination of Copper(II) in presence of iron(III) 

Gravimetric: 

6. Determination of Zinc as Zinc pyrophosphate 

7. Determination of Nickel from a mixture of Copper and Nickel.  

 
 
 
 
 
ORGANIC CHEMISTRY PRACTICALS –II              

Systematic qualitative analysis of an organic mixture containing two compounds  

Identification of method of separation and the functional group(s) present in each of them and preparation of one solid 

derivative for the conformation of each of the functional group(s). 

 
 
 
 

PHYSICAL CHEMISTRY PRACTICALS –II  

 
1. Distribution of iodine between CHCl3 and water 

2. Distribution of I2 between CHCl3 and aq.KI solution- calculation of equilibrium constant. 

3. Determination of Coordination number of cuprammonium cation. 

4. Titration of mixture Strong acid and weak acid versus Strong base by conductometry. 

5. Titration of Strong acid Vs Strong Base – pH – metry. 

6. Titration of mixture of (NaHCO3 + Na2CO3) Vs HCl – pH- metry.  

7. Titration of Strong acid Vs Strong Base using Quinhydrone electrode. 

8. Titration of  Fe+2 Vs K2Cr2O7 – potentiometry 

9. Verification of Beer-Lambert’s law by Iron-thiocyanate system –colorimetry. 

10. Determination of single electrode potential of Cu2+/Cu and estimate the given unknown concentration. 
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THIRD SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-I and  

PERICYCLIC REACTIONS  

(Effective from the 2016-17 Admitted Batch) 

 

UNIT – I                 15 Hrs 

A) Aliphatic Nucleophilic Substitution: 

Neighboring  group participation by Bromine, Phenyl group, Non–Classical carbocations, 

NGP by  Pi bond, Sigma bond and  Cyclopropyl group,  SN at Allylic  carbon (allylic 

reaarangements), SN at Aliphatic trigonal carbon, SN at Vinylic carbon, Ambident 

nucleophiles, Hydrolysis of esters (BAC
2
 Ac2,AAC1,AAL1,BAL1), Mechanism of estrification of  

carboxylic acid  with an alcohol using  DCC, Mayers Synthesis of aldehydes, ketones and 

carboxylic acids Mitsunobu reaction, Von–Braun reaction 

B) Aliphatic Electrophilic Substitution: 

Mechanisms of SE
2
, SE

1
, SEi, Hydrogen as electrophile: Hydrogen exchange; Migration of 

double bonds, Halogen electophiles. Mechanism of Halogenation of aldehydes and ketones; 

HVZ reaction; Halogenation of Sulphoxides & Sulphones, Nitrogen Electrophiles: Aliphatic 

diazo coupling, Diazo transfer reaction, Insertion of nitrenes, Metal Electrophiles: 

Metallation with Organometalic Compounds (Orthometallation), Carbon as Leaving groups: 

Decarboxyliation of Aliphatic Acids; Dakin – West reaction; Haller–Bauer reaction. 

UNIT – II                 15 Hrs 

Principles of asymmetric synthesis:                                                                          

Introduction and terminology: Topicity in molecules Homotopic, stereoheterotopic 

(enantiotopic and diastereotopic) groups and faces, symmetry, substitution and addition 

criteria. Prochirality nomenclature: Pro-R, Pro-S, Re and Si. Stereoselective reactions: 

Substrate stereoselectivity, product stereoselectivity, enantioselectivity and 

diastereoselectivity. Conditions for stereoselectivity: Symmetry and transition state criteria, 

kinetic and thermodynamic control. Methods for inducing enantio and diastereoselectivity. 

Analytical methods: % Enantiomeric excess, enantiomeric ratio, optical purity,                      

% diastereomeric excess and diastereomeric ratio. Techniques for determination of 

enantiomeric excess, specific rotation, Chiral NMR; Chiral derivatizing agents, Chiral 

solvent, Chiral shift reagents and Chiral HPLC.     

  

UNIT – III                 15 Hrs 

Pericyclic Reactions-I 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, 

allyl system, classfication of pericyclic reactions FMO approach, Woodwrd- Hoffman 

correlation diagram method and perturbation of molecular (PMO) approach for the 

explanation of pericyclic reactions under thermal and photochemical conditions.  

Electrocyclic Reactions: Conrotatory and disotatory motions (4n) and (4n+2), allyl systems  

Cycloadditions: Antarafacial and suprafacial additions, notation. of cycloadditions, (4n) and 

(4n+2) systems with a greater emphasis on (2+2) and (4+4) - cycloadditions, (2+2)  - 

additions of ketenes and chelotropic reactions.   
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UNIT-IV                 15 Hrs 

Pericyclic Reactions-II 

FMO approach and perturbation of molecular (PMO) approach for the explanation of sigma  

tropic rearrgements under thermal and photochemical conditions. suprafacial and antarafacial     

shifts of H Sigmatropic shift involving carbon moieties, retention and inversion of   

configurations, (3, 3) and (5, 5) sigmatropic rearrangements detailed treatment of Claisen and  

Cope rearrangements, fluxional tautomerism, aza-Cope rearrangement and Barton reaction.  

 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Pericyclic reactions by S.N. Mukharji, Mcmilan. 

4) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

5) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

6) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

7) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

8) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

9) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

10) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

11) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

12) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

13) Pericyclic Reactions — a problem solving approach, Lehr and Merchand. 

14) Conservation of Orbital Symmetry by Woodward and Hoffmann. 
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   THIRD SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I                 15 Hrs 

UV-Visible spectroscopy: 
A) Beer-Lambert

’
s law-Deviations from Beers law-Instrumentation-Mechanics of 

measurement- Energy transitions–Simple chromophores- Auxochrome, Absorption shifts 

(Bathochromic, Hypsochromic, Hyper chromic and Hypo chromic shifts) UV absorption of 

Alkenes-Polyenes unsaturated cyclic systems. 

B) UV absorption of carbonyl compounds: α,β-unsaturated carbonyl systems-UV absorption 

of aromatic systems-solvent effects-geometrical isomerism-acid and base effects-typical 

examples-calculation of λ max values using Woodward Fieser rules, applications.  

 

UNIT-II                 15 Hrs 

 

Infrared spectroscopy:  
A) Mechanics of measurement-Fundamental modes of vibrations-stretching and bending 

vibrations-Factors effecting Vibrational frequency-hydrogen bonding. 

B) Finger print region and its importance, typical group frequencies for –CH,-OH, N-H, CC,-

CO and aromatic systems-Application in structural determination–Examples-simple 

problems. 

 

UNIT-III                 15 Hrs 

       

Nuclear Magnetic Resonance Spectroscopy (
1
HNMR): 

 

A) Introduction: Basic principle of- NMR Nuclear spin- nuclear resonance-saturation-

Relaxation-Instrumentation (CW&FT). 

B) Shielding and deshielding of magnetic nuclei-chemical shift and its measurements, factors 

influencing chemical shift – spin-spin interactions- factors influencing –coupling constant J 

and factors effecting J value. 

C) 
13

C NMR Spectroscopy: Similarities and Differences between PMR and CMR, general 

considerations, chemical shift (aliphatic, olefinic, alkyne, aromatic, hetero aromatic and 

carbonyl carbon), coupling constants, typical examples of CMR spectroscopy-simple 

systems.  

 

UNIT-IV                 15 Hrs 

 

Mass spectrometry 
A) Introduction: Ion production-E1, C1, ES, MALDI and FAB- determination of Molecular 

weight and formulae-Behavior of organic compounds in mass spectrometer- factors affecting 

fragmentation, ion analysis, and ion abundance.  

B) Mass spectral fragmentation of organic compounds, Common functional groups, 

molecular ion peak, meta stable peak, Mc Lafferty rearrangement, Nitrogen rule, High 

resolution mass spectrometry, Examples of mass spectral fragmentation of organic 

compounds with respect of their structure determination.  
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Suggested Books: 

                

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I.Fleming    

    Tata McGraw Hill, New Delhi, 1990.  

 2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Applications of absorption spectroscopy of Organic Compounds J.R.Dyer, 

    Prentice Hall of India, New Delhi, 1984. 

4) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

     Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

  5) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

      (Harcourt college publishers). 

6)  Absorption spectroscopy of organic molecules-V.M.Parkih. 

7)  Nuclear Magnetic Resonance-Basic principles-Atta-Ur-Rehman, Springer-Verlag, 1986.  
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THIRD SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-I 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Formation of C-C single bonds         15 Hrs 

Alkylations via enolate, Thermodynamic and kinetic enolate, Asymetric Aldol reaction:          

a) Chiral enolate and achiral aldehyde b) Achiral enolate and chiral aldehyde – explanation 

by Zimmerman Traxler model; stork enamine reaction and its synthetic applications; Organo 

sulphur chemistry: Umpolung and its synthetic applications (Corey Seebach Reaction), 

sulphur ylides: dimethyl sulphonium methylide, dimethyloxosulphonium methylide 

preparations and their synthetic applications; Organo Palladium Chemistry: Heck Reaction, 

Stille coupling, Suzuki coupling, Sonogashira coupling, Negeshi coupling, Wacker 

Oxidation; Organo copper chemistry: Gilman’s reagent and synthetic applications; Synthetic 

applications of carbenes and carbenoids; Baylis Hilman reaction.  

UNIT-II 

Formation of Carbon-Carbon double bonds        15 Hrs 

Stereochemistry of E1 and E2 reactions (Different examples of acyclic and cyclic molecules, 

Saytzeff rule, Hofmann rules and Bredt’s rule); Pyrolytic Syn eliminations (focus should be 

given on stereochemistry of syn eliminations of amine oxides, xanthates and esters of acyclic 

and cyclic molecules); Sulphoxide-Sulphenate rearrangement (Mislow-Evans 

rearrangement); Wittig reaction, Wadsworth Emmons reaction, Corey-Fuchs reaction, Aza 

wittig reaction, Wittig-Horner reaction and stereo chemistry of Wittig reaction; Shapiro 

reaction, Eschen-Moser Tanabe fragmentation, Claisen rearrangement of allyl vinyl ethers, 

Julia Lythgoe olefination, Mc Murray coupling, Peterson Olefination, Tebbs reagent and its 

application, Metathesis: Grubbs 1st and 2nd generation catalyst, Olefin cross coupling 

(OCM), ring closing (RCM) and ring opening (ROM) metathesis, applications, olefination by 

Nysted reagent. 

UNIT-III 

Reactions of unactivated C-H bonds and organoboranes        15 Hrs 

The Hoffmann Loeffler- Freytag reaction, the Barton reaction and Photolysis of organic 

hypothalites;   

Organoboranes: Preparation of Organobornaes 
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viz hydroboration with BH3-THF, dicylohexyl borane, disiamyl borane, theryl borane, 9-

BBN mono isopincamphlyl borane (IPCBH2) and diisopincamphenyl borane (IPC2BH) 

functional group transformations of Organo boranes-Oxidation, protonolysis and 

isomerisation. Formation of carbon-carbon-bonds viz organo boranes carbonylation and 

cyanidation, reactions of alkenyl boranes and trialkyl alkynyl borates.  

UNIT-IV  

Protecting groups and simple applications of microwave and ultrasound assisted 

reactions          15 Hrs 

(A) Protecting Groups      

1) Protection of alcohols as ethers [methyl ether (RO-Me), Tertiary butyl ether (ROCMe3), 

Benzyl ethers (RO-Bn), p-methoxybenzylethers (RO-PMB)], as Silyl ethers [Trimethyl 

silylether (R-OTMS), tri ethyl silyl ethers (RO-TES), t-butyldimethylsilyl ether (R-

OTBDMS in the presence of imidazole), tri isopropylsilyl ether (RO-TIPS), t-butyl 

diphenylsilyl ether (RO-TBDPS)], as acetals [tetrahydopyranyl ethers (RO-THP), 

methoxymethyl ethers (RO-CH2-OCH3 = RO-MOM) and ester formation (carboxylic 

acid ester and p-toluene sulphonate esters). 

2) Protection of 1,2-diols by acetal, ketal and carbonate formation. 

3) Protection of amines by acetylation, benzoylation, benzoyloxy carbonyl, FMOC and 

triphenyl methyl groups. 

4) Protection of carbonyl by acetal, ketal and thio acetal (Umpolung) groups. 

5) Protection of carboxylic acids by esters and ortho ester formation.  

(B)  
Synthetic applications of PTC and crown ethers 

1. Microwave Technology: Microwave equipment, activation-benefits, limitations,    

      microwave effects.  Microwave assisted reactions in organic solvents-Esterification  

      reactions, Fries rearrangement, Orthoester Claisen rearrangement, Diels- Alder  

      reaction, decarboxylation.  

2. Ultrasound assisted reactions: introduction, substitution reactions, addition, oxidation, 

reduction reactions.  

3. Click chemistry: criterion for click reaction, Sharpless azides cycloadditions 
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Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carruthers, Third & Fourth Edition, 

    Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

   Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

    Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and  

      Barbara Czako. 

11) Modern Synthetic Reactions, Herbet O. House, Second Edition, W.A. Benzamine 

      Inc. Menio Park, California, 1972. 

12) Organic Synthesis viz Boranes, Herbet C. Brown Gray, W. Kramer Alan B. Levy 

      and M. Mark Midland John Wiely &. Sons, New York, 1975. 

13) Organic Synthesis: Special Techniques, V. K. Ahluwalia and Renu Agarwal. 

14) Organic Synthesis, Jagadamba Singh and Dr. A. Yadav, Pragati Edition.  
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   THIRD SEMESTER 

Paper – IV- : CHEMISTRY OF NATURAL PRODUCTS 

(Effective from the 2016-17 Admitted Batch) 

UNIT–I: Alkaloids                 15 Hrs  

Introduction, isolation, general methods of structure elucidation and physiological action, 

degradation, classification based on nitrogen heterocyclic ring, structure, stereochemistry, 

synthesis and biosynthesis of morphine, strychnine, vincrystine, colchicine, camptothecin and 

reserpine. 

UNIT–II: Terpenoids                15 Hrs  

Occurrence, isolation, general methods of structure determination, isoprene rule. Structure 

determination, stereochemistry, biosynthesis and synthesis of Farnesol, Zingiberene, 

Forskolin, Taxol, Azadirachtin and β-amyrin. 

UNIT–III: Steroids                 15 Hrs  

Occurrence, nomenclature, basic skeleton, Diel’s hydrocarbon and its stereochemistry. 

Isolation, structure determination and synthesis of cholesterol (total synthesis not expected), 

androsterone, testosterone, estrone and progesterone, Biosynthesis of steroids.  

UNIT–IV: Flavonoids and Isoflavonoids              15 Hrs  

Occurrence, nomenclature and general methods of structure determination, Isolation, 

structure elucidation and synthesis of Kaempferol, Quercetin, Cyanidin, Genestein, Butein 

and Daidzein. Biosynthesis of flavonoids and Isoflavonoids: Acetate Pathway and Shikimic 

acid Pathway.  

 

Books Suggested: 

1. Natural Products: Chemistry and Biological Significance, J. Mann, R.S.Davidson, J. B.  

    Hobbs, D. V. Banthrope and J. B. Hatrbnome, Longman, Essex.  

2. Organic Chemistry, Vol. 2, I. L. Finar, ELBS.  

3. Chemistry of Organic Natural Products, O. P. Agrawal, Vols. 1 &2, Goel Pubs.  

4. Natural Products Chemistry K. B. G. torssell, John Wiley, 1983  

5. New Trends in Natural Products Chemistry, Atta-ur-Rahman and M.I.Choudhary,  

   Harwood Academic Publisher.  

6. Chemistry of Natural products P. S. Kalsi, Kalyani Publishers  

7. Biosynthesis of steroids, terpenes and acetogenins, J. H. Richards & J. R. Hendrieson  

8. The biosynthesis of secondary metabolites, R. D. Herbert, Chapman & Hall  

9. The Biosynthesis of Secondary Metabolite, R. D. Herbert, Second edn, Chapman and Hall     

    1984 

10. Chemical aspects of Biosynthesis, John Mann, Oxford University Press, Oxford, 1996. 
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FOURTH SEMESTER 

Paper – I- ORGANIC REACTION MECHANISMS-II and 

ORGANIC PHOTO CHEMISTRY  

(Effective from the 2016-17 Admitted Batch) 

UNIT – I                 15 Hrs 

A) Free Radical Reactions: 

Free radical substitution mechanisms; Mechanism at an aromatic substrate; Neighboring 

group assistance in free radical reactions; Reactivity for aliphatic substrates; Reactivity in 

aromatic substrates; Reactivity at bridge head; Reactivity in the attacking radical; Effect of 

solvent on reactivity, Allylic halogenations using NBS (Wohl – Ziegler bromination); 

Hydroxylation at aromatic carbon by Fentons reagent; Oxidation of aldehydes to carboxylic 

acids; Formation of cyclic ethers using Leadtetraacetate; Formation of hydroperoxides 

(autooxidation); Coupling of alkynes (Eglinton reaction and Glacer reaction);Arylation of 

Aromatic compounds by diazoinum salts(Gomberg – Bachman reaction); Mechanisms  of 

Sandmeyer reaction, Kolbes reaction, Hunsdiecker reaction, Reed reaction; free radical 

rearrangements. 

B) Quantitative relationships between Molecular structure and Chemical reactivity:  

     Hammet and Taft Equations  

C) Rearrangements: Wagner – Meerwein Rearrangement, Demyanov Rearrangement,      

     Wittig Rearrangement and Stevens Rearrangement 

Unit – II:                 15 Hrs 

Methodologies in asymmetric synthesis                                                         

Strategies in Asymmetric Synthesis: l. Chiral substrate controlled, 2. Chiral auxiliary 

controlled, 3. Chiral reagent controlled and 4. Chiral catalyst controlled.   

1. Chiral Substrate controlled asymmetric synthesis: Nucleophilic additions to chiral 

carbonyl compounds. 1, 2- asymmetric induction, Cram’s rule and Felkin-Anh model.   

2. Chiral auxiliary controlled asymmetric synthesis: α-Alkylation of chiral enolates, 

azaenolates, imines and hydrazones. 1, 4-Asymmetric induction and Prelog’s rule. Use of 

chiral auxiliaries in Diels-Alder reaction.   

3. Chiral reagent controlled asymmetric synthesis: Asymmetric reductions using BINAL-

H. Asymmetric hydroboration using IPC2 BH and IPCBH2.  

4. Chiral catalyst controlled asymmetric synthesis: Sharpless and Jacobsen asymmetric 

epoxidations. Sharpless asymmetric dihydroxylation. Asymmetric hydrogenations using 

chiral Wilkinson biphosphine and Noyori catalys. Enzyme mediated enantioselective 

synthesis 

 5. Asymmetric aldol reaction: Diastereoselectivity  aldol reaction (chiral enolate & achiral 

aldehydes and achiral enolate & chiral aldehydes) its explanation by Zimmerman-Traxel 

model.    

UNIT – III                 15 Hrs 

Photo Chemistry-I 
Photochemical energy, Frank Condon Principle, Types of Electronic Excitation and 

Molecular orbital view of excitation, Jablonski Diagram, singlet and triplet states, dissipation 

of photochemical energy, photosensitization, quenching, quantum efficiency and quantum 

yield, Determination of Quantum yield 

Photo Chemistry of Carbonyl Compounds: Norrish Type I reaction (alpha cleavage reaction), 

Norrish  Type – II reaction, Paterno- Buchi reaction , Photo reduction & photo enolisation; 

photochemical Oxidations [Backstrom mechanism],Photo oxidation of alkenes with singlet 

oxygen. 
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Unit – IV 

Photochemistry-II 

Di – Pi methane Rearrangement, Aza di – Pi methane rearrangement; Photochemistry of 

Benzene and substituted benzene, 1, 2 , 1,3 ,& 1, 4-additions; Photo Fries rearrangement of  

Phenolic acetates and Anilides; Photochemistry of unsaturated systems, Cis- Trans   

Isomerisation of alkenes (Direct and sensitized) (Photoisomerisation of Stilbene), 

Photochemistry of Butadiene; Dimerisations of alkenes, Intramolecular dimerisation. 

  

Photochemical rearrangement of Cyclohexadienenones; Photochemistry of alpha, beta 

Unsaturated ketones (dimerisations and addition across the double bond); Photochemical 

rearrangement reactions of Cyclohexenone, Photorearrangements of Beta, gamma 

unsaturated systems (Mechanism of 1,2 & 1,3 – acyl shifts); Photochemistry of Nitrite esters 

(Barton reaction); Phochemistry of alpha diazoketones; Photo Aromatic Substitutions; 

Photochemistry of Pyridinium ylides. 

 

Text Books and Reference Books: 

1) Advanced Organic Chemistry: Reactions Mechanisms and Structure by Jerry March,    

    Mc.Graw Hill and Kogakush. 

2) Molecular reactions and Photochemistry by Charles Dupey and O. Chapman, Prentice    

    Hall. 

3) Mechanisms and Theory in Organic Chemistry by T.H. Lowery and K.S. Rich gardson. 

4) The modern structural theory in Organic Chemistry by L.N.Ferguson, Pretice Hall 

5) Physical Organic Chemistry by jack Hine, Mc. Graw Hill 

6) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

    Richard J. Sudenburg, Fourth edition, Kluwer academic publishers, New York  

7) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

8) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition,  

    CBS, Publisher, Delhi. 

9) Organic Synthesis, M. B. Smith, Mc Graw Hill, International Edition. 

10) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

11) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz,  

     W. H. Freeman & company, New York. 

12) Organic Photochemistry by D Coyle 

13) Molecular Photochemistry by Gilbert & Baggo 

14) Organic Photochemistry by Turro 

15) Photochemistry by C W J Wells 
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   FOURTH SEMESTER 

Paper – II- ORGANIC SPECTROSCOPY-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I:  

A) Optical Rotatory Dispersion: Theory of Optical Rotatory Dispersion-Cotton effect –CD 

curves-types of ORD and CD curves–similarities and difference between ORD and CD 

curves  

B) The octant rule-application in structural studies-α- halo keto rule. 

        

UNIT-II 

A) Improving the PMR spectrum: Chemical and Magnetic Equvalence. Chemical exchange, 

First and Non-First Order Spectra and analysis of AB, AMX and ABX systems. 

        

B) Simplification of complex spectra-: Nuclear Magnetic double resonance, Lanthanide shift 

reagents, solvent effects, Fourier transforms technique, Nuclear Overhauser Effect (NOE), 

Deuterium Exchange, spectra at higherfields. Hindered Rotations and Rate processes. 

Resonance of other nuclei-
19

F and
31

 P 

 

C) 2D NMR spectroscopy: Definitions and importance of COSY, DEPT, HOMCOR, 

HETCOR, INADEQUATE, INDOR INEPT, NOESY, HOM2DJ, HET2DJ and DQFCOSY.   

 

UNIT-III 

Solution of structural problems by joint application of UV, IR, NMR (1H&13C) and mass 

spectrometry. 

 

UNIT-IV 

A) Separation Techniques: Solvent extraction chromatography-paper-thin layer partition-

column    chromatography, Electrophoresis.        

B) Instrumentation – Gas Chromatography, High performance Liquid Chromatography, X – 

Ray diffraction (XRD) 

 

Suggested Books: 

 

1) Spectroscopic Methods in Organic Chemistry- Forth Edition, D.H. Williams and I. Fleming      

    Tata - McGraw Hill, New Delhi, 1990.  

2) Organic Spectroscopy- Second Edition, W.Kemp, ELBS Macmillan, 1987.                  

3) Spectrometric identification of Organic Compounds-Fourth Edition, R.M. 

    Silverstein: G.C.Vassiellr and T.C. Merill, Johne Willey, Singapore, 1981. 

4) Introduction to spectroscopy-D.L.Pavia, G.M.Lampman, G.S.Kriz, 3rdEd   

    (Harcourt college publishers). 

5) "Applications of Optical rotation and Circular Dichroism", G.C. Barret, in 

    "Elucidation of Organic structures by Physical and Chemical Methods" 

     Part I (Eds) K.W. Bentley and G.W.Rirty John Wiley, 1972, Chapter VIII  

     (only those aspects mentioned in the syllabus). 

6)  Instrumental methods of chemical analysis by H.Kaur, Pragati Prakasan,meerut. 

7)  Separation Techniques by M.N.Sastri, Himalaya publishing House (HPH), Mumbai.       
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FOURTH SEMESTER 

Paper – III- MODERN ORGANIC SYNTHESIS-II 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I 

Organo Silanes         15 Hrs 

Synthetic applications of trimethylsilyl chloride dimethyl-t-butylsilyl chloride, trimetthylsilyl 

cyanide, trimethylsilyl iodide and trimethylsilyl triflate, synthetic applications of α-silyl 

carbanion and β-silyl carbonium ions. Synthetic applications of silyl enol ethers, Preparation 

and synthetic applications of alkynyl silanes, aryl silanes, allyl silanes and vinyl silanes, 

Nazarov cyclization, Synthetic conversion of  α, β-epoxy silanes, Peterson Olefination, Brook 

rearrangement and Rubottom oxidation. 

UNIT-II          15 Hrs 

Oxidation 

Synthetic applications of the following reagents in the oxidation of functional groups like 

alkenes, alkynes, alcohols, aldehydes and ketones: 1) Pb(OAC)4 2) HIO4 3) SeO2 4) CrO3 

(Sodium or potassium dichromate in H2SO4, Collins reagent, Jones reagent, Etard reagent, 

CrO3 in acetic anhydride, PCC (Coreys reagent), PDC, Babler oxidation), 4) MnO2 5) 

KMnO4 6) OsO4 7) Oxidations by using DMSO involving alkoxy sulphonium salts (Korn 

blum oxidation), DCC- DMSO(Pfitzner-Muffat reagent), Swern oxidation, Corey-Kim 

oxidation, Albright-Goldman oxidation 8) Oxidations by using IBX, DMP, TPAP, TEMPO, 

CAN 9) Bayer villager oxidatiuon and prilizheav epoxidation 10) Oxidation of alkenes using 

Woodward and Prevost rteagents 11) Oxidation by using DDQ 12) Sharpless asymmetric 

epoxidation and sharpless asymmetric dihydroxylation 13) Thallium nitrate 14) Oxidative 

coupling of phenols and alkynes. 

UNIT-III 

Reduction          15 Hrs 

(1) Catalytic reductions: Homogeneous (Wilkinsons Catalytic reduction) and 

heterogeneous catalytic reductions and their synthetic applications. 

(2) Reductions by using electrophilic nucleophilic metal hydrides: LiAlH4 (Various 

examples of reductions and cram’s ruule), related reagents of LAH, NaBH4, 

NaBH3CN, Trialkyl Borohydrides (Super Hydride and Selectride). 

(3)  Reductions by using electrophilic metal hydrides: BH3, DIBAL 
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(4) Reductions by dissolving metals: Clemenson reduction, Acyloin condensation, 

Bouveault-Blanc reduction, Birch reduction (Various examples should be discussed). 

(5) Reductions by using Diimide and Wolf-Kishner Reduction (6) Hydrogenolysis           

(7) Reductions by using tri n-butyl tin hydride. 

UNIT-IV 

Retro Synthetic Analysis          15 Hrs 

1. Basic definitions of the following: 

a) Retro synthetic analysis b) Disconnection c) Target molecule d) Synthon              

e) Synthetic equivalent f) Functional Group Inter Conversion (FGI) g)  Functional 

Group Addition (FGA) 

2. Guidelines for the order of events: One group C-X disconnections One Group C-X 

disconnections (Carbonyl derivatives, ethers, sulphides and alcohols); Two group C-X 

disconnections (1,1-difunctionalised, 1,2-difunctionalised and 1,3-difunctionalised 

compounds), One group C-C disconnections (Alcohols and carbonyl compounds, 1,1-

C-C, 1,2-C-C and 1,3-C-C); Synthesis of alkenes (Wittig disconnections and diene 

synthesis), Two group disconnections (Diels Alder reaction and 1,3-difunctionalised 

compounds); Linear and convergent synthesis. 

Textbooks and Books for Reference: 

1) Some Modern Methods of Organic Synthesis W. Carothers, Third Edition, 

Cambridge University Press, Cambridge, 1988. 

2) Modern Organic Synthesis-an introduction by George S.Zweifel and Michael H. Nantz, W. 

H. Freeman & company, New York. 

3) Advanced Organic Synthesis, Part B-Reactions and Synthesis, Francis A. Carey and 

Richard J. Sudenburg, Fourt edition, Kluwer academic publishers, New York. 

4) Organic Synthesis, Christine Willis and Martin Willis, Oxford Chemistry primers. 

5) Principles of Organic Synthesis, ROC Norman and JM Coxon, third edition, CBS, 

Publisher, Delhi. 

6) Organic Synthesis, M. B. Smith, McGraw Hill, International Edition. 

7) Organic Chemistry, Clayden, Greeves and Stuwart Warren. 

8) Guide Book to Organic Synthesis (3
rd

 edition), R. Mackie, D. M. Smith and Aitken. 

9) Organo Boranes and Silanes, Thomson, Oxford Chemistry primers. 

10) Strategic applications of named reactions in organic synthesis, Laszlo Kurti and Barbara 

Czako. 

11) Organic Synthesis: The disconnection approach, S. Warrant John Wiley & sons, 

New York, 1984. 

12) Modern Synthetic Reactions, Herbet O. Horase, Second Edition, W.A. Benzamine 

Inc. Menio Park, California, 1972. 
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   FOURTH SEMESTER 

Paper – IV- BIO-ORGANIC CHEMISTRY 

(Effective from the 2016-17 Admitted Batch) 

UNIT-I          15 Hours 

 

Biopolymers and Enzymes                                                        

 Peptides: α-Amino acids, their general properties and synthesis, Synthesis of peptides 

by Merrified solid phase synthesis. Chemistry of oxytocin and dolastain-10  

Enzymes-Oxidoreductases, hydrolases, transferases, synthesis of ATP, Baker’s Yeast. 

Enzyme models-NADH models, Bio transformations, Remotefunctionalization 

 

UNIT-II          15 Hours 

 

Antimalarials & Antibiotics           

i. Antimalarials 

 Chemotherapy, synthesis and activity of antimalarial drugs- quinoline group-quinine, 

acridine group-quinacrine and guanidine group-paludrine. 

ii. Antibiotics 
 General characteristics, structure- activity relationships, synthesis and activity of 

antibiotics: Pencillin G, Cephalosphorin-C and streptomycin. 

  

UNIT-III          15 Hours 

 

Vitamins and Prostaglandins                                                      

 Definition, occurence, structural formulae, physiological functions and synthesis of 

Vitamins. 

Vitamins: Structure determination and synthesis of Retinol (A), Thiamine (B1), Riboflavin 

(B2), Pyridoxine (B6) and Biotins (H), Nicotininc acid. 

Prostaglandins  
Occurrence, nomenclature, classification, biogenesis and physiological effects. Synthesis of 

PGE2 and PGF2 

 

UNIT-IV          15 Hours 

 

Nucleic Acids:            

Nucleic acids: Basic concepts of the structures of RNA and DNA and their hydrolysis 

products, nucleotides, nucleosides and heterocyclic bases, Genetic Code, Finger Print test. 

  

Application of recombinant DNA technology in production of pharmaceuticals, diagnosis of 

diseases, insect control, improved biological detergents, gene therapy-examples. 
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Reference Books and Material:  

 

1. Chemical Aspects of Biosynthesis, John Man, Oxford University Press, Oxford, 1996.  

 

2. Chemistry of Natural Products: A Unified Approach, N. R. Krishnaswamy, University    

     

Press (India) Ltd., Orient Longman Limited, Hyderabad, 1999.  

 

3. Introduction to Organic Chemistry, A Streitweiser, CH Heathcock and E.M./Kosover IV  

   

    Edition, McMillan, 1992. (For Merrifield synthesis of peptides and also for other aspects of  

    Unit IV)  

 

4. Bio-organic Chemistry, H.Dugas and C. Penney, springer, New York, 1981. 

 

5. Details of Primary literature:     Nomenclature: Structure: Dolastatin-10: JACS, 1987, 109,   

    6883 (structure), ibdi, 1989, 111, 5463, JCS, Parkin I, 1996, 859 (synthesis). 
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III SEMESTER 

          Laboratory Course-1    

                  100 M 
 Multistep Synthesis of Organic Compounds:  

 

The experiments should illustrate the use of organic reagents and may involve purification of 

the products by chromatographic techniques. 

  

1. Beckmann rearrangement: Benzanilide from Benzophenone  

Benzophenone → Blenzophenone oxime → Benzanilide  

 

2. Benzilic acid rearrangement: Benzilic acid from benzoin  

Benzoin → Benzil → Benzilic acid  

 

3. P-Bromo Aniline from Aniline :  

Aniline → Acetanilide → P-Bromo Acetanilide → P-Bromo Aniline 

  

4. Symmetrical Tribromo Benzene from aniline:  

Aniline → Tribromoaniline→Tribromobenzene  

 

5. 2,4,6-trimethylquinoline from p-toluidine  

p-toluidne→ 4-(p-tolylamino) pent-3-ene-2-one → 2,4,6-trimethylquinoline 

  

6. Flavone from o-hydroxy acetophenone  

o-hydroxy acetophenone → o-benzoyl acetophenone → o-hydroxy- dibenzoylmethane →    

Flavone  

 

7. 2-phenylindole from phenylhydrazine  

phenylhydrazine →acetophenone phenylhydrazone→ 2-phenylindole  

 

     Laboratory Course-2          100 M 
 

 

Spectral Identification of Organic Compounds (UV, IR, 1
H

- and 
13

C- NMR, MASS).  

 

A minimum of 40 representative examples should be studied 

  

Books Suggested  

1. Modern Organic Synthesis in the Laboratory A Collection of Standard Experimental    

    Procedures, Jie Jack Li, Chris Limberakis, Derek A. Pflum  

2. Practical organic chemistry by Mann & Saunders  

3. Text book of practical organic chemistry by Vogel  

4. Spectrometric Identification of organic compounds, R.M. Silverstein, F.X. Webster and  

    D.J. Kiemle, 7th Ed., (Wiley) 
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IV – SEMESTER 

              Laboratory Course-1                            100 M 

 

Chromatographic Separation and Isolation & identification of Natural Products 

 

1. Thin layer chromatography: Determination of purity of a given sample, monitoring the 

progress of chemical reactions, identification of unknown organic compounds by comparing 

the Rf values of known standards.  

2. Isolation and identification of Natural Products  

(a) Isolation of caffeine from tea leaves  

(b) Isolation of euginol from cloves  

(c) Isolation of casein and lactose from milk  

(d) Isolation of limonene from lemon peel  

(e) Isolation of piperines from black pepper  

(f) Isolation of lycopene from tomatoes  

(g) Isolation of β-carotene from carrots  

 

 

Laboratory Course-2 

    Estimations and Chromatography          100 M 

 

1. Estimation of (a) Glucose (b) Phenol (c) Aniline (d) Acetone (e) Aspirin (f) Ibuprofen  

   (g) Paracetamol  

2. Separation by column chromatography: Separation of a mixture of ortho and para     

    nitroanilines using silicagel as adsorbent and chloroform as the eluent. The column  

    chromatography should be monitored by TLC.  

 

Books Suggested:  

1. Ikan, R. Natural Products, A Laboratory Guide, 2nd ed.; Academic Press: New York,  

    1991.  

2. Adapted from Introduction to Organic Laboratory Techniques: A Microscale Approach.   

    Pavia, Lampman, Kriz and Engel. (1999) Saunders College Publishing.  

3. Pharmaceutical drug analysis by Ashutoshkar  

4. Quantitative analysis of drugs in pharmaceutical formulations by P D Sethi  

5. Practical pharmaceutical chemistry part-1 and part-2 by A H Beekett and J B Stenlake  

6. Practical organic chemistry by Mann & Saunders  

7. Text book of practical organic chemistry including qualitative organic analysis by  

    A.I. Vogel (Longman) 

 

 

 



                             ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER-I: ADVANCED CHEMICAL KINETICS AND PHYSICAL 

CHEMISTRY OF POLYMERS 

(Effective from the 2016-17 admitted Batch) 

UNIT–I 

 Theories of reaction rates – Potential energy surfaces – Reaction coordinate – theories 

of unimolecular gas phase reactions – Lindemann hypothesis – Hinshelwood treatment – 

Reactions in solutions – Kinetic Isotope effect – Linear free energy relationships – Hammett 

equation – Okamato–Brown Equation – Taft Equation; Chain Reactions H2–Cl2,H2–Br2 and 

H2–O2 reaction – Explosion limits. 

UNIT–II 

 Complex reactions – Consecutive – Parallel and Opposing reactions – Equilibrium and 

Steady state technique – Michalies – Menten Models. Flow and relaxation Technique for fast 

reactions – NMR methods determining exchange rates. 

UNIT–III 

 Characteristics of macro molecules(addition & condensation of polymerization), 

degree of polymerization. Shapes of macro – molecules, bulk, solution and emulsion 

polymerization – Co-Polymerization, block and graft copolymers ,Ziegler natta catalysis. The 

structure and properties of polymers – Crystallinity. Glass-transition temperature ,Rheology 

and solubility of polymers, processing of polymers –Additives. 

UNIT–IV 

 Interaction of polymers and liquids – Flory – Huggins treatment and its 

limitation,Fractionation ,Viscosities of polymer solutions, Synthesis and properties of 

polyesters ,polylamides polyurethanes ,polystyrene and bakelite .Determination of molecular 

Weights of polymers by osmometry ,light scattering .Ultra centrifuge and Viscometry . 

Suggested books : 

1. Chemical Kinetics by Laidler. 

2. Physical Organic Chemistry by Wiberg. 

3. Kinetics and Mechanism by Frost and Pearson. 

4. Molecular connectivity in Chemistry and Drug Research L.B.Kier and L.H.Hall 

Academic press,1976. 

5. Chemical Kinetics –The study of Reaction Rates in solution –Kenneth 

A.CANNORSV– VCH Publishers. 

6. An introducer to polymer Chemistry –W.R.Moore. 

7. Introduction to polymer Chemistry –R.B.Seymour. 

8. Fundamentals of Polymer Science and Engineering –Anil Kumar and S.K.Gupta. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER 

PAPER II:  QUANTUM CHEMISTRY –II AND CHEMICAL 

APPLICATIONS OF SYMMETRY AND GROUP THEORY  

(Effective from the 2016-17 admitted Batch) 

 

UNIT –I: 

 Wave mechanics of simple systems –Systems with discontinuity in the Potential field 

–Quantum Mechanical tunneling effect –potential barrier with finite thickness. 

 Wave mechanics of systems with variable potential energy – Harmonic Oscillator – 

Hermite polynomials –recursion formula –Energy levels of three dimensional harmonic 

oscillator – degeneracy of the energy levels. 

UNIT –II: 

 Hydrogen like atoms –Solutions of the wave equation –solution of R(r), ɸ (ɸ) and θ (θ) 

equations – Shapes of atomic orbitals –  Space quantization of electronic orbitals. 

 Angular momentum – Commutation realations – Commutation with Hamitonian-Spin-

Orbit interaction –  Vector model of the atom. 

UNIT–III: 

 Representation – reducible and irreducible representations – Orhogonality theorem and 

its consequences – Constructions of Character table for C2v and C3v point groups – Wave 

functions as bases for irreducible representations – Direct Product 

 Hybridization scheme for ABn type of molecules – AB3, AB4, AB5 and AB6 under point 

groups D3h D4h, Td, C4v and Oh 

 Ligand field theory: Splitting of d-orbitals under  D4h, Td, C4v and Oh environments. 

 Construction of molecular orbital correlation diagram (1) for Ϭ bonds in octahedral 

environment and (2) for H2O molecule. 

UNIT-IV: 

 Symmetry selection rules for I.R. and Raman activity – transition moment integral – 

appilication of direct product. 

 Determination of symmetries of total degrees of freedom: Calculation of Chatacter per 

un-shifted atom for different symmetry operations and evaluation of SF6. 

 Determination of symmetries of I.R. and Raman active vibrational modes for different 

molecules SO2, NO2, CCl4, POCl3, PCl5 and SF6. 

 Accidental degeneracy and Fermi Reasonance. 

 

 



Recommended Text Books: 

1. Chemical Appilications of Group Theory, F.A.Cotton Wiley Eastern Limited, New 

Delhi. 

2. Group Theory  and its Appilications to Chemistry, K.V.Ramana, Tata McGraw- 

Hill Publishing Company Limited New Delhi. 

3. Introductory Quantum Chemistry, A.K.Chandra, TATA MCGRAW-HILL 

Publishing Company Ltd., New Delhi. 

4. Quantum Chemistry, Iran Levine, Pearson Education. 

5. Theoretical Chemistry, S.Glastone. 

  



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER-III: STATISTICAL THERMODYNAMICS AND SOLUTION 

EQUILIBRIA OF PROTON LIGAND COMPELXES 

(Effective from the 2016-17 admitted Batch) 

 

UNIT-I: 

Statistical mechanics : Ensembles (Canonical and micro canonical ) –Basic definition 

distribution and microstates ,thermodynamic  probability . The classical distribution law . The 

Maxwell – Boltzmann distribution law ,method of lagrangian multiplies ,indistinguishable  

particles, quantum statistics – Bose –Einstein and Fermi Dirac Statistics, Conditions for the 

applicability of Maxwell – Boltzmann statistics, Bose – Einstein statistics and radiation, 

extreme gas degeneration, degenerate electron gas. 

UNIT-II : 

Statistical thermodynamics: Partition function. Thermodynamics functions from  

partition functions for multiple degree of freedom, theories of heat capcities of solids, stastical 

evaluation of entropy, comparison of statistical values with third law entropies (thermal 

entropies). 

UNIT-III : 

Gran analysis of acid base titrations –Determination of Carbonate content and 

correction factors for  PH  meter dial readings ; Secondary formation function nbarh; 

Calculation of stability constants of proton ligand complexes –successive approximation 

method –half  nbarh method; Simulation of pH metric titration data for proton –ligand systems. 

UNIT –IV : 

Prediction of proton –ligand formation constants using Molecular mechanics/ Quantum 

Chemical methods; Effect of solvent on stability – Abraham multi layer model –LD model; 

Components of expert systems – knowledge base, inference engine and user interface. 

Suggested Books: 

1. M.T.Beck,Complex Equilibria,1991 

2. Alcock,solution Equilibria,1992 

3. Richard E. Dickerson,Molecular Thermodynamics 

4. S.Glasstone, Theoretical Chemistry 

5. S.Glasstone,Thermodynamics  for  Chemists 

6. C.Andrews ,Equilibrium Statistical Mechanics 

7. Davies,  Thermodynamics 

8. Yeremin, Thermodynamics 

9. J.  Rajaram, and T.C. Kuriacose, Thermodynamics for student of chemistry. 



ADIKAVI NANNAYA UNIVERSITY 

DEPARTMENT OF CHEMISTRY 

THIRD SEMESTER  

PAPER –IV :  INSTRUMENTATION 

(Effective from the 2016-17 admitted Batch) 

UNIT –I : 

Spectrophotometry – deviations from Beer -  lamberts law Instrumentation –Errors in 

Spectrophotometry – photometric   titrations composition and stability  constants  of 

mononuclear  complexes by linear extrapolation methods.Fundamental  principles  of  

Fluorescence  spectroscopy and  basic  instrumentation   of  spectrofluorimeter. 

UNIT –II : 

Chromatrographic  methods  - Ion exchange   chromatography  separation  of  transition  

metal  ion – solvent  extraction  - partition  coefficient – distribution  ratio  - classification  of  

solvent  extraction  systems  and  evaluation  of  formation  constants  and  applications  Gas 

liquid Chromatography  principal   -  Instrumentation  -  retention  time  - retention  volume –

Elementrary principles  of HPLC  and  hyphenated  instruments. 

UNIT –III : 

Techniques and instrumentation of IR , Microwave  and  Raman. Theory  and  

instrumentation  Atomic  absorption  spectroscopy -  Atomic  emission   spectroscopy  with   

ICP  source  -  Elementary  principles  of  laser  mass  spectrometry. 

UNIT – IV : 

Polarography  - Introduction  -  types  of  currents  - qualitative  and quantitive  aspects  

of  polarography – analytical  applications  to  organic  and  inorganic  compounds  -  Evaluation 

of  stability  constants  by  deford and  hume  method – amperometric  titrations. Principles  of  

thermo  gravimetry  -  Apparatus  and  working,  Differential   methods  of  analysis  - principle  

factors  affecting  DTA  curve. Application of  DTA . 

Suggested  Books: 

1. Quantitative Analysis – R.A.Day  and  A.L.Underwood 

2. Quantitative  Inorganic  Analysis – A . I . Vogel 

3. Spectroscopy S.Walker and   Straw  Volumes   I, II  and  III 

4. Instrumental  Methods  of  Chemical  Analysis  -  Kudesla  Snwheny ( Pragati  Prallesan 

Meerut) 1988. 

5. Instrumental Techniques for Analytical Chemistry-Frank settle (Pearson Eddition 

)2004. 
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Adikavi Nannaya University, Rajamahendravaram 

Department of Commerce 

 (M. Com)  

(With effect from 2016 – 2017) 
 

    M. COM- COURSE STRUCTURE              

       Intrl Extrl Total Periods/ Credits 

SEMESTER-I             Week   

1 CP 101 Principles of Management 25 75 100 6 4 

2 CP 102 Business Environment 25 75 100 6 4 

3 CP 103 Business Economics 25 75 100 6 4 

4 CP 104 Business Communication & Soft skills 25 75 100 6 4 

5 CP 105 Advanced Management Accounting 25 75 100 6 4 

SEMESTER-

II                 

1 CP 201 Financial Management 25 75 100 6 4 

2 CP 202 Human Resource Management 25 75 100 6 4 

3 CP 203 Marketing Management 25 75 100 6 4 

4 CP 204 

Research Methodology & Quantitative 

Techniques 25 75 100 6 4 

5 CP 205 Computer Application in Business 25 75 100 6 4 

SEMESTER-III                 

1 CP 301 Micro Finance 25 75 100 6 4 

2 CP 302 Entrepreneurship 25 75 100 6 4 

4 AT1 303 Corporate Accounting 25 75 100 6 4 

5 AT2 304 Strategic Cost Management 25 75 100 6 4 

                      6 AT3 305 Management Control Systems 25 75 100 6 4 

7 FB1 303 

Security Analysis and Portfolio 

Management 25 75 100 6 4 

8 FB2 304 International Financial Management 25 75 100 6 4 

                      9 FB3 305 Financial Derivatives 25 75 100 6 4 

SEMESTER  -

IV               

1 CP 401 Financial Markets and Services 25 75 100 6 4 

                         2  CP 402 Insurance Products & Management 25 75    100 6 4 

3 AT1 403 Direct Taxes 25 75 100 6 4 

4 AT2 404 Indirect Taxes 25 75 100 6 4 

5 AT3 405 Tax Planning and Management 25 75 100 6 4 

6 FB1 403 Advanced Banking 25 75 100 6 4 

7 FB2 404 Rural Banking 25 75 100 6 4 

8 FB3 405 Financial Institutions 25 75 100 6 4 

      Project Report   50   4 

      Comprehensive Viva Voce    50   4 

      GRAND  TOTAL     2100     
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M. Com SPECIALIZATIONS 

 
M. COM III SEMESTER 
 

ACCOUNTING & TAXATION SPECIALIZATION  

 

303 AT 1 Corporate Accounting 

304 AT 2 Strategic Cost Management 

305 AT 3 Management Control Systems 

 

FINANCE & BANKING 

 

303 FB 1 Security Analysis & Portfolio Management 

304 FB 2 International Financial Management 

305 FB 3 Financial Derivatives 
 

 

M. COM IV SEMESTER 
 

ACCOUNTING & TAXATION SPECIALIZATION  

 

403 AT 1 Direct Taxes 

404 AT 2 Indirect Taxes 

405 AT 3 Tax Planning & Management 

 

FINANCE & BANKING 

 

403 FB 1 Advanced Banking 

404 FB 2 Rural Banking 

405 FB 3 Financial Institutions  
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ADIKAVI NANNAYA UNIVERSITY 

M. COM - SEMESTER I 

CP – 101: PRINCIPLES OF MANAGEMENT  

 

Objectives:  to familiarize the students with basic management concepts and the process of 

organization. 
 

Unit – I: Introduction: Concept of Management: Definition, Nature, Purpose, Scope and 

Significance – Evolution of Management Thought – Approaches to Management – Process of 

Management – External Environment Functions of Management. 
 

Unit – II: Planning: Types of Plans – Objectives, Management by Objectives, Planning Premises 

Decision Making: Decision Making Process – Decision Tree Analysis. 
 

Unit – III: Organization: Principles of Organization: Formal and Informal Organization – Span 

of Control – Delegation of Authority – Centralization and Decentralization – Line and Staff 

Conflict and Cooperation.  Staffing Process: Nature and purpose of staffing – Executive 

Development Programme (EDPs). 
 

 

Unit – IV: Directing: Elements of Directing - Motivation – Leadership – Concept, Styles, 

Theories – Managerial Grid: Likerts Four Systems of Leadership. 
 

 

Unit – V: Process of Control, Techniques of control, PERT and CPM. 

Suggested Books: 

1. James A. F. Stoner, R. Edward Freeman and Daniel R. Gilbirth Jr. – Management, Prentice 

Hall of India. 

2. Heinz Weihrich and Harold Koontz, Essentials of Management – Tata McGraw Hill 

International. 

3. Stephen Robbins and Mary Coulter, Management, Prentice Hall of India. 

4. Bajaj: Management Processing and Organization, Excel Publications.  

5. Tripathy and Reddy – Principles of Management – Tata McGraw Hill. 

6. John F. Wilson – The Making of Modern Management, Oxford University Press. 

7. Heiny Weihrich and Harold Koontz – Management, A Global Perspective – McGraw Hill 

International. 

8. R.K. Suri, Organizational Behaviour, Wisdom Publication. 

9. A. Pardhasaradhy & R. Satya Raju: Management Text and Cases, Prentice Hall of India. 
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CP – 102: BUSINESS ENVIRONMENT  

Objective: To familiarize the students with the business environment prevailing in India and 

international and understand its implications to business. 

 

Unit-I: Business Environment: Nature and scope - Significance – Cultural, Political, 

Technological and External Factors Influencing Business Environment – Dimensions of 

International Business Environment – Challenges. 

 

Unit-II: Structure of Indian Economy: Economic systems- Economic planning with special 

reference to last three plans, public, private joint and cooperative sectors - Industrial Policy of 

the Government - Policy Resolutions of 1956, 1991 Industrial Policy and Economic Policy - 

Subsequent policy Statements. 

 

Unit-III: Indian Companies -Competitiveness, Changes and Challenges, Sustainable 

Development, Social Responsibilities, Ethics in Business- Competition Act 2002 - Emerging 

Trends in Indian Business Environment. 

 

Unit – IV: International Trade Theories, Balance of Payments – Concepts, Disequilibrium in 

BOP Structural, Cyclical and Monetary Disequilibrium, Methods, Trade Barriers and Trade 

Strategy - Free Trade vs. Protection- Foreign Exchange Market. 

 

Unit – V: Globalization: International Economic Integration, Country Evaluation and Selection, 

Foreign Market Entry Methods, International Trade Stocks – Objectives; WTO Origin, 

Objectives, Organization Structure and Functioning – WTO and India. 

Suggested Books: 

 1. K.V.Sivayya and VBM Das: Indian Industrial Economy, Sultan Chand Publishers, Delhi. 

 2. Suresh Bedi: Business Environment, Excel, New Delhi. 

 3. Francis Cherunilam:  Business Environment - Text & Cases. 

 4. M.Adhikari, Economic Environment of Business. 

 5. Pandey G.N., Environmental Management, Vikas Publishing House. 

 6. Raj Agarwal: Business Environment, Excel Publications. 

 7. Govt. of India, Latest Economic Survey. 

 8. Chari, S. N: International Business, Wiley India 

 9. Francis Cherunilam: International Business: Text and Cases, Prentice Hall of India. 

 10. E. Bhattacharya: International Business, Excel Publications.  

 11. Sundaram & Black:  International Business Environment Text and Cases, PHI. 

 12. Sajahan: International Business, Mac-Milan India. New Delhi. 
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CP – 103: BUSINESS ECONOMICS 

 

Objective:  To enable the students to understand economic concepts and theories and their 

application in management decision-making. 

 

Unit - I: Introduction: Nature and Scope of Business Economics; Objectives of the Firm – 

Traditional Theory, Sales and Revenue Maximizing Theories, Managerial Theories and 

Behavioral Theories; Profit Maximization Vs. Wealth Maximization; Demand Forecasting – 

Methods of forecasting demand for Existing and New Products, Criteria for Good Forecasting 

Method. 

 

Unit - II: Production Analysis and Cost Analysis: Production Function – Law of Variable 

Proportions, Isoquant and Isocost Curves, Least Cost Combination, and Returns to Scale; 

Economies of Large Scale; Cobb-Douglas Production Function and C.E.S. Production Function; 

Cost-Output Relationships – Short and Long Run; Cost Oriented Pricing Methods – Full Cost 

Pricing, Marginal Cost and Differential Cost Pricing. 

 

Unit - III: Market Analysis: Price and Output Determination under Perfect Competition, 

Monopoly, Monopolistic Competition, Oligopoly and Duopoly. 

 

Unit - IV: Profit Analysis: Meaning of Profit, Limiting Factors of Profit, Criteria for Standard 

Profit: Theories of Profit; Business Forecasting – Nature and Scope of Forecasting and Different 

Methods of Business Forecasting and their Advantages and Disadvantages. 

 

Unit - V: Macro Economic Concepts: National Income, Trade Cycles, Inflation, Monetary and 

Fiscal Policies. 

Suggested Books: 

1. Mukherjee Sampat: Business and Managerial Economics (In the Global Context), Third 

Edition, New Central Book Agency (P) Ltd., Kolkatta, 1996. 

2. Dwivedi, D.N.: Managerial Economics, Vikas Publishing House Pvt. Ltd., 2003. 

3. Dhingra, I.C., Essentials of Managerial Economics; Theory, Applications and Cases, Sultan   

Chand, New Delhi, 2003. 

4. Mithani, D.M.: Managerial Economics; Theory and Applications, Himalaya Publishing House, 

2003. 

5. Mehta, P.L.: Managerial Economics, Text and Cases, S.Chand & Co., Delhi. 

6. Varshney, R.L. and Maheswari, K.L.: Managerial Economics, S.Chand & Co, Delhi. 

7. Dwivedi, D.N.: Macroeconomics; Theory and Policy, Tata McGraw Hill Publishing 

Company, 2002. 

8. Gupta, G.S.: Macroeconomics; Theory and Applications, Tata McGraw Hill Publishing 

Company Ltd. 

9. Yogesh Maheswari, Managerial Economics, 2nd Edition, Prentice Hall of India. 
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CP – 104: BUSINESS COMMUNICATION & SOFT SKILLS 
 

Objective:  To equip the students with the necessary techniques and skills of communication to 

inform others, inspire them enlist their activity and willing cooperation in the performance of 

their jobs. 
 

Unit – I: Importance of Communication in Business Organizations – Communication Objectives 

–Types of Communication - Communication Barriers – Communication Gateways – Developing 

Listening Skills – Influence of Culture on Communication – Media of Communication: Written, 

Oral, Visual – Audio Visual Communication- Use of Electronic Media in Business 

Communication. 
 

Unit – II: Interpersonal Communication – Intrapersonal Communication – Communication 

Models: Exchange Theory – Johari Window – Transactional Analysis, Communication Styles – 

Completing Job Application forms with required details – Effective techniques of making and 

accepting offers – Efficient written offer making and accepting. 
 

Unit – III: Business Correspondence – Meaning, Scope and Significance – Formal, Informal and 

Semiformal introductions – Understanding and writing letters –Planning effective initial business 

letters and responses – email writing skills, call taking skills. 

Report Writing – Meaning and Significance; Structure of Reports – Formal Reports – Informal 

Reports. 
 

Unit – IV: Meetings and Oral Presentations – Presentations of oral instructions – effective 

presentation of written instructions - Basic presentation techniques – Use of information in 

presenting product features – Oral and written conventions for expressing numerical information 

in English. 
 

Unit – V: Feedback and Evaluation – Giving feedback to others – Use of questions in self-

assessment elicitation – Functional language of agreement and opinion giving – Use of tone and 

intonation in good/bad feedback – Use of emphatic structures in English- Use of conditionals to 

discuss future possibilities – Discourage strategies for effective relationship – Team building 

skills. 
 

Suggested Books: 

1. Jerry C. Wofford, Edwin A. Gerloff and Robert C. Cummins, Organisational 

Communication – The Key stone of Managerial Effectiveness.  

2. McGrath, Basic Managerial Skills for All, 5th ed., Prentice Hall of India. 

3. Urmila Rai & S.M. Rai, Business Communication, Himalaya Publishers, Mumbai. 

4. Meenakshi Raman – Business Communication, Oxford University Press. 

5. Bovee, Thill and Schatzman: Business Communication Today: Pearson Education. 

6. Biswajit Das: Business Communication personality Development, Excel Publications. 

7. Parag Diwan: Business Communication, Excel Publications.  

8. Lesikar I Flatley, Basic Business Communication, Tata McGraw Hill. 

9.   Dalmar Fisher, Communication in Organizations, A Jaico Book. 

10. Scot Ober, Contemporary Business Communication, Wiley India, New Delhi. 
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CP 105: ADVANCED MANAGEMENT ACCOUNTING 

 

Objective: To develop an insight of postulates, principles and techniques of accounting and 

utilization of financial and accounting information for planning, decision-making and control. 

 

Unit – I: Management Accounting – Nature and Scope – Management Accounting Vs Financial 

Accounting and Cost Accounting – Role of Management Accountant in a Modern Organization. 

 

Unit – II: Cost Concepts for Decision Making - Cost – Volume – Profit Analysis – Behaviour of 

Variable Cost – Behaviour of Fixed Cost – Relationships among Cost and Profits at Various 

Levels of Activity – Break-Even Point – Margin of Safety. 

 

Unit – III: Cost Analysis for Pricing Decisions – Evaluating the cost Effects of Price – Quantity 

Relationships Price Elasticity of Demand and Optimal Pricing Decisions – Cost Analysis for 

Pricing during Recession Conditions – Flexible Cost Data for Pricing Decisions – Special Order 

Pricing – Impact of Special Order Pricing on Regular Sales and Overall Profits – Make or Buy 

Decisions. 

 

Unit – IV: Cost Analysis for Product Decisions – Breakeven Analysis of Multi-Product Firms – 

Differential Costs for Product – Mix Alterations Decisions – Product Additions Decision – 

Adding New Products Combining Pricing Decisions with Product Addition Decision and 

Selecting Profitable Product-Price Strategies – Produce Deletion – Sell or Process further 

Decision of Joint and By-Products. 

 

Unit – V: Budgeting – Types of Budgets – Financial Budgets – Operating Budgets – Cash 

Budget – Production Budget – Flexible Budget – Concepts of Performance Budgeting and Zero 

Based Budgeting. 

 

Suggested Books: 

 

1. I.M. Pandey: Management Accounting, Vikas Publishing House. 

2. N.M. Singhvi, Management Accounting: Text and Cases, Prentice Hall of India. 

3. T.P. Ghosh: Fundamentals of Management Accounting, Excel Publications. 

4. Ravi M. Kishore, Management Accounting, Taxman Publications. 

5. Chakraborty, Hrishikesh – Management Accountancy, Oxford University Press. 

6. Horngren, C.T., Introduction to Management Accounting, Prentice Hall of India. 

7. Khan and Jain, Management Accounting, Tata McGraw Hill, Delhi. 

8. J.C. Varshney: Financial and Management Accounting, Wisdom Publication. 

9. Horngren Sundem Stratton, Management Accounting, Prentice Hall of India. 

10. Paresh P. Shah, Management Accounting, Wiley India, New Delhi. 

 

 

 

 

 

 

 

 



 8 

ADIKAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM 

M.COM. - SEMESTER II 

CP – 201: FINANCIAL MANAGEMENT 

 

Objective: to develop an understanding of the Finance functions and relevant techniques of 

financial administration. 

Unit – I: INTRODUCTION: Nature, Scope and Objectives of Financial Management: Finance 

Function – Profit Goal vs. Wealth Goal Maximization; Techniques of Financial Analysis: Funds 

Flow Analysis and Ratio Analysis Role of Financial Manager in Modern Environment. 

 

Unit – II: INVESTMENT DECISION: Techniques of Appraisal; Process of Capital Budgeting – 

Risk Vs. Return Traditional and Modern Techniques. (including problems). 

 

Unit – III: FINANCING DECISIONS: Capital Structure – Determinants; Leverages – Financial, 

Operating and Combined: Cost of Capital. (including problems) 

 

Unit – IV: DIVIDEND AND RETAINED EARNINGS: Dividend Policy Decisions; Parameters, 

Dividend Models; Policies Regarding Retained Earnings. 

 

Unit – V: WORKING CAPITAL MANAGEMENT: Concept, Need and Determinants of 

Working Capital - Working Capital Cycle – Working Capital Policy. 

 

Suggested Books: 

 

1. Brearley, Richard and Myers, Steward: Principles of Corporate Finance, New York, McGraw 

Hill. 

2. Soloman, Ezra, Theory of Financial Management, Columbia Press. 

3. James C. Van Horne, Financial Management and Policy, Prentice Hall of India. 

4. Weston J. Fred and Brigham, Eugne F., Managerial Finance, Dryden Press. 

5. Prasanna Chandra, Financial Management, Tata McGraw Hill. 

6. Khan, M.Y. and Jain, Financial Management, Tata McGraw Hill. 

7. Pandey, 1M, Financial Management, Delhi, Vikas Publishing House. 

8. Ravi M. Kishore: Financial Management, Taxman. 

9. Sudhirbhat, Financial Management, Excel Books. 
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CP – 202: HUMAN RESOURCE MANAGEMENT 

 

Objective: to enable the students to familiarize with the main aspects of Human Resource 

Management at the organization level and apply the same in management of Human Resources. 

 

Unit – I: Human Resources Management: Concept, Significance and Evolution; Functions of 

HR Manager, Place of HR Department in Organization. 

 

Unit – II: Human Resource Planning: Significance – Methods and Techniques - Job Analysis – 

Recruitment and Selection Processes - Induction – Placement – Promotion and Transfers. 

 

Unit – III: Training and Development: Significance – Identification of Training Needs – 

Employee Training Methods – Executive Development Methods – Evaluation of Training and 

Development Programmes. 

 

Unit – IV: Wage and Salary Administration: Wage Concepts; Job Evaluation – Methods & 

Techniques Wage Structure & Policy – Wage Differentials – Wage Payment Methods – 

Incentives – Fringe Benefits – Performance Appraisal: Scope & Significance – Methods of 

Appraisal - Limitations of Appraisal. 

 

Unit – V: Industrial Relations: Significance, Causes of Disputes and Settlement - Collective 

Bargaining - Employee Participation in Management. 
 

Suggested Books: 

 

1. Venkat Ratnam C.S., and Srivastava B.K., Personnel / Human Resource Management, Tata 

McGraw Hill. 

2. Cynthia D. Fisher & Lyle F. Schoenfeldt, Human Resource Management, Wiley India, New 

Delhi. 

3. N.K. Singh: Human Resources Management, Excel Publications. 

4. Jyothi – Human Resource Management, Oxford University Press. 

5. Gary Dessler, Human Resource Management. 

6. Edwin B Flippo, Personnel Management. 

7. Decenzo / Robbins, Personnel / Human Resource Management, 3rd Ed, John Wiley & Sons 

Pvt. Ltd. 

8. P. Subba Rao, Human Resource Management, Himalaya Publishers, Mumbai. 

9. Deepak Kumar, B. Human Resource Management, Excel Books. 

10. Ghosh, HRD and Management, Vikas. 

11. Ian Badwel, Len Holden: Human Resource Management – A Contemporary Perspective, 

Macmillan India Ltd. 
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CP – 203: MARKETING MANAGEMENT 

 

Objective: to develop an understanding of the concepts, strategies and issues involved in 

marketing and management. 

 

Unit – I: Importance of Marketing – Concepts – Approaches to the Study of Marketing – 

Marketing Environment. 
 

Unit – II: Consumer Behaviour – Market Segmentation – Market Targeting and Positioning – 

Marketing Information System and Research. 

 

Unit – III: Marketing Mix: Product Planning – New Product Development – Product Life Cycle 

– Branding Packaging – Product Mix Management. 

 

Unit – IV: Pricing: Objectives – Methods and Strategies – Distribution – Channel Selection and 

Management Retail Management. 

 

Unit – V: Promotion: Integrated Marketing Communications: Personal Selling – Advertising – 

Sales Promotion, Publicity and Public Relations – Direct Marketing: Evaluation of 

Communication Effort. 

 

Suggested Books: 

1. Philip Kotler and Kevin Lane Keller: Marketing Management, Prentice Hall of India / Pearson 

Education, New Delhi. 

2. William J Stanton & Futrell: Fundamentals of Marketing. 

3. V. J. Ramaswami and S. Namakumari: Marketing Management, Macmillan Business Books, 

Delhi. 

4. S. Jayachandran: Marketing Management, Text and Cases, Excel Publications. 

5. Tapan K. Panda, marketing management, Excel. 

6. Zinkota & Kotabe: Marketing Management, Prentice Hall of India. 

7. Joel R. Evans & Barry Berman: Marketing, Wiley India, New Delhi. 

8. Mukesh Dhunna: Marketing Management, Wisdom Publication. 

9. Rajiv Lal, John A. Quelch & V. Kasturi Rangan, Marketing Management, Tata McGraw Hill. 
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CP – 204: RESEARCH METHODOLOGY & QUANTITATIVE TECHNIQUES 

 

Objective:To equip the students with the basic understanding of research methodology and to 

provide insight into the application of modern analytical tools and techniques for the purpose of 

management decision making. 

 

Unit – I: Meaning and Importance of Research – Research Process – Types of Research – 

Defining Research Problem – Formulation of Hypothesis – Testing of Hypothesis. 

 

Unit – II:  Research Design – Exploratory Research – Descriptive Research – Casual Research – 

Sampling and Sampling Design – Sampling Methods – Simple Random Sampling – Stratified 

Sampling – Systematic Sampling – Cluster Sampling – Multistage Sampling, Non–Probability 

Sampling – Convenience Sampling – Judgement Sampling – Quota Sampling. 

 

Unit – III:  Data Collection – Primary and Secondary Data – Designing of Questionnaire – 

Measurement and Scaling – Nominal Scale – Ordinal Scale – Interval Scale – Ratio Scale – 

Guttman Scale – Likert Scale – Schematic Differential Scale. 

 

Unit – IV: Quantitative Techniques – Meaning – Nature  and Scope – Importance in Research. 

 

Unit – V: Measures of Central Tendency – Measures of Dispersion – Simple Correlation and 

Regression Analysis. 

 

Suggested Books: 

 

1. Mark Saunders, Philip Lewis, Adrian Thornbill, Research Methods for Business 

Students,  Pearson,ND 

2. Churchill, Iacobucci & Israel, Marketing Research: A South Asian Perspective, Cengage, 

New Delhi 

3. C.R. Kothari, Research Methodology, New Age International. 

4. Carver & Nash, Data Analysis with SPSS, Cengage, New Delhi 

5. Alan Bryman & Emma Bell, Business Research Methods, Oxford University Press. 

6. Donald R. Cooper & Pamela S. Schindler, Business Research Methods 8th Edition, Tata 

McGraw Hill. 

7. K.V.S. Sarma, Statistics made sample, do it yourself on PC, Prentice Hall. 

8. V P Michael, Research Methodology in Management, Himalaya, Mumbai 
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CP 205 : COMPUTER APPLICATION IN BUSINESS 

 

Objective: The objective of this course is to provide an insight into basic features of Computer 

Systems and their Applications in Business Decision Making. 

 Unit-I: Introduction to Computer Concepts – Elements of computer – Characteristics of a 

Computer – Classification of Computers – Basic Computer Architecture – Input-output Devices.  

 

Unit-II Software Concepts: Types of software – Software: its nature and qualities –– Windows 

Operating System Functions. 

 

 Unit-III: MS Office- Applications of MS Word in Business Correspondence: letters, tables, 

mail merge, labels.  

Computer Networks - Overview of a Network – Communication processors – Communications 

Media – Types of Network – Network Topologies. 

 

Unit-IV: E-commerce - Meaning, Advantages and Disadvantages of E-Commerce – Conducting 

Business On-line – Issues in implementing in E-Commerce – Comparison between Traditional 

Commerce and E-Commerce – Incentives for engaging E-commerce. 
 

Unit-V: Electronic Data Interchange (EDI) – Concept – History of EDI – Phases of EDI – 

Business Models – Major types of E- Commerce models. 

 

Suggested Books:  

1. Sanjay Saxena and Prathpreet Chopra, Computer Applications in Management, Vikas, New 

Delhi  

2. Aksoy, Introduction to Information Technology, Cengage, ND  

3. Parameswaran: Computer Application in Business – S Chand, New Delhi.  

4. Management Information Systems by Mahadeo Jaiswal, Monika Mittal, Oxford University 

Press.  

5. Sudalaimuthu & Anthony Raj, Computer Applications in Business, Himalaya, Mumbai 
 

6. David Whitley “E-Commerce – Strategy, Technologies and Application” Tata Mc Graw Hill 
 

7. Parag Diwan and Sunil Sharma “E-Commerce”, Excel Books 
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M.COM. - SEMESTER III 

CP 301 : MICRO FINANCE 

 

 

 

 

M.COM. - SEMESTER III 

CP 301 : MICRO FINANCE 

 

Unit I : Overview of Microfinance: Indian rural financial system, introduction to microfinance, 

concepts, products (savings, credit, insurance, pension, equity, leasing, hire purchase service. 

Micro finance in kind, Micro-remittances.  Micro-securitization, franchising etc.,).  Micro 

finance models (Generic models viz., SHG, Grameen and Co-operative, variants SHG NABARD 

model, SIDBI model, SGSY model, Grameen model, NMDFC model. 

Unit II : Catalyst Role of NGOs: Educating and formation of SHGs, Linkages with Banks & 

Markets, Liasoning with Government Dept. Capacity building of SHGs members about value 

additions, record keeping etc. 

Pricising of Micro Finance Products: Purpose base, Activity base, Economic class base open 

biding etc. Pricing saving products, Amount of savings base, Attendance at periodical meeting 

adding to corpus. 

Unit III : Gender Issues in Micro finance and Conflict Resolution in Microfinance – Client 

impact studies measuring impact of microfinance and microenterprises. 

Micro enterprise: Characteristics, merits and demerits. 

Unit IV: Commercial Microfinance: MFIs: Evaluating MFIs – Social and Performance 

Metrics, Fund structure, Value added Services. The rise of commercial Microfinance – 

Transforming NGOs, Structure of Microfinance Industry and Constraints on MFI Growth.  The 

partnership model – MFI as the servicer. 

Credit Rating of MFIs: Need and basic criteria/indicators for rating MFIs-Credit rating 

agencies in India and abroad-CAMEL – ACCION rating tools: An introduction. 

Unit V: Micro insurance: Products, eligibility, insurance premium and claim administration 

systems, regulatory guidelines, relevant cases.  Micro-securitization.  Financial inclusion and 

micro-finance.  Role or NABARD in Microfinance promotion. 

 

Field visits and field surveys are recommended. 

Suggested Books 

1. S. Teki and R.K. Mishra, “Microfinance & Financial Inclusion”, Academic foundation, 

New Delhi, 2012. 

2. Beatiz Armendariz and Jonathan Morduch, “The Economics of Microfinance”, Prentice 

Hall of India Pvt. Ltd., Delhi, 2005. 

3. Joanna Ledgerwood, “Microfinance Handbook”: An Institutional and Financial 

Perspective, The World Bank, Washington, D.C. 

4. Malcolm Harper, “Practical Microfinance” A Training guide for South Asia, Vistaar 

Publication, New Delhi, 2003. 

5. C.K. Prahalad, “The Market at the Bottom of the Pyramid, 2006”, The Fortune at the 

Bottom of the Pyramid, Wharton School Publishing. 

6. Jorritt De Jong, et al Edited, ‘Microfinance in Access to Government”, Cambridge, 2008. 
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CP 302 : ENTREPRENEURSHIP 

 

Objective: The objective of this course is to expose the students to the subject of 

entrepreneurship and small business management, so as to prepare them to   establish and a new 

enterprise and effectively manage the same. 

 

Unit – I: Entrepreneurship: Importance, Characteristics and Qualities of Entrepreneurship; 

Entrepreneurial; Role of Entrepreneurship, Ethics and Social Responsibilities. 

 

Unit – II:  Role of Government; Role of IDBI, NIESBUD, SISI, DIC Financial Institutions 

Commercial Banks, Entrepreneurial Development Institutes, Universities and other Educational 

Institutions Offering Entrepreneurial Development Programme. 

 

Unit – III: Training: Designing Appropriate Training Programme to Inculcate Entrepreneurial 

Spirit, Training for New and Existing Entrepreneurs, Feedback and Performance of Trainees. 

 

Unit – IV: Women Entrepreneurship – Role & Importance, Profile Women Entrepreneur, 

Problems of Women Entrepreneurs, Women Entrepreneurship Development in India. 

 

Unit – V: Creativity and Entrepreneurship Sources and Methods of Ideas Planning and 

Development of Programmes -  E-Business Ventures; New Venture Management. 

 

Suggested Books: 

1. NVR Naidu and T. Krishna Rao, Management and Entrepreneurship, IK Int Pub House, 

New Delhi 

2. S Anil Kumar, Small Business and Entrepreneurship, IK Int Pub House, New Delhi 

3. Balraj Singh, Entrepreneurship Development, Wisdom, Delhi 

4. Timmons and Spinelli, New Venture Creation :Entrepreneurship for 21st Century, TMH, 

ND 

5. Tabarrok – Entrepreneurial Economics, Oxford University Press. 

6. C.V. Bakshi, Entrepreneurship Development, Excel Publications.  

7. Jain, Hand Book of Entrepreneurs, Oxford University Press. 

8. Vasant Desai, Small Business in Entrepreneurship, Himalaya Publishing House. 
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303 – AT 1:  CORPORATE ACCOUNTING 

 

Objective: The Objective of this course is to expose students to advanced accounting issues and 

practices such as maintenance of company accounts, valuation of goodwill and shares, and 

handling accounting adjustments. 

 

Unit - I: Corporate Financial Accounting: Objectives-Scope - Role of Corporate Accountant- 

Analysis and Interpretation of Financial Statements - Inflation Accounting. 

 

Unit - II: Valuation of Shares: Need for Valuation of Shares – Factors Effecting Value of Shares 

– Methods of Valuation – Impact of Earnings on Share Valuation – Role of Fundamental 

Analysis and Technical Analysis in Share Valuation – Fair Value of a Share – Buy Back of 

Equity Shares. 

 

Unit - III: Consolidated Financial Statements: Definition of Parent or Holding and its Subsidiary 

– Need for Consolidated Financial Statement – Preparation of Consolidated Balance Sheet of a 

Holding Company with one Subsidiary – Consolidation of Profit and Loss Account – 

Consolidated Statement of Changes in Financial Position. 

 

Unit - IV: Accounting Standards: Objectives – Advantages and Disadvantages of Accounting 

Standards – Accounting Standards Board (ASB) – International Accounting Standards and 

Linkage with Indian Accounting Standards –Accounting Standards under US GAAP and Indian 

GAAP. 

 

Unit - V: Financial Reporting: Concept, Objectives – Purpose of Financial Reporting and 

Specific Purpose of Report – Segment Reporting – Difficulties in Segment Reporting– Interim 

Reporting – Problems in Interim Reporting – Improving Financial Reporting – Value Added 

Statements – Disclosure of Value Added Statements – Economic Value Added – Human 

Resource Reporting - Environmental Reporting. 

 

Suggested Books: 

 

1. Advanced Accounting – Corporate Accounting Vol. 2 – Ashok Sehgal & Deepak Sehgal, 

Taxmann Allied Services Pvt Ltd, New Delhi. 

2. Advanced Accounting – Volume – 2; R.L. Gupta & Radhaswami S. Chand & Co. Delhi. 

3. Financial Accounting: A Managerial Perspective, R. Narayana Swamy, Prentice Hall of India. 

4. Financial Accounting for Business Managers: Asish K. Bhattacharyya, Prentice Hall of India. 

5. Human Resource Accounting – D. Prabhakara Rao. 

6. Advanced Accounts – Chakravarthy – Oxford Publishers. 

7. Modern Accountancy Vol.2 – A. Mukharjee and M. Hanieff – Tata McGraw Hill Publishing 

Company. New Delhi. 

8. Financial Accounting – A Managerial Perspective – R. Narayana Swami – Prentice Hall of 

India, New Delhi. 

9. Corporate Accounting – S.N. Maheswari & S.K. Maheswari, Vikas Publishing House, New 

Delhi. 
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304 AT 2: STRATEGIC COST MANAGEMENT 

 

Objectives: The course aims at to impart and inculcate the knowledge of controlling and 

effective management of cost among the students. 

 

Unit – I: Cost Management – Nature and Scope – Management of Value Chain – Tools of Cost 

Management. Product Costing Systems – Concepts and Design Issues. 

Unit – II: Activity Based Costing System – Meaning and Scope – Limitations of Traditional 

Costing Allocation Methods – Application of ABC System – Activity – Based Management – 

Concept and Scope – Target Costing – Benchmark Costing. 

Unit – III: Quality Cost Systems – Meaning and Application – Conflict Between Quality and 

Cost – Trade–off Between Quality and Price – Value Analysis – Life Cycle Costing – Learning 

Curve Analysis – JIT. 

Unit – IV: Cost Estimation – Methods – Costing Engineering – Using Regression Analysis – 

Evaluating Performance – Variance Analysis – Kaizen Costing. 

Unit – V: Cost Control and Cost Reduction – Managerial and Technical Aspects – Meeting the 

Cost Reduction Challenges Role of Cost Accountant. 

Suggested Books: 

1. ‘Cost Management’ – Strategies for Business Decisions HILTON, MAHER and SELT, Tata 

McGraw Hill, II ed. 2002. 

2. ‘Cost Accounting’ – Principles and Practice, B. M.Lall Nigam, Prentice Hall of India. 

3. Cost Accounting: Theory and Practice, Bhabatosh  Benarjee, Prentice Hall of India. 

4. ‘Principles of Quality Costs’ Principles, Implementation and Use Jack Companella, Prentice 

Hall of India Pvt. Ltd. 2000 (3rd Ed.) ‘Cost Accounting’ – Jain and Narang. 

‘Cost Accounting’ – A Managerial Emphasis’ Chrles Tn Horngren. 

‘Cost Accounting’ – B. Benerjee, World Press, Calcutta. 

 

 

 

 

 

 

 

 

 

 



 17 

 

305 AT 3: MANAGEMENT CONTROL SYSTEMS 

 

Objective: The course aims at to impart and inculcate the knowledge of controlling and effective 

strategic systems of management among the students. 

 

Unit -I: Management Control: Objectives- Basic Concepts- The Formula Control Systems, 

Characteristics of Management Control Systems- Inter Relationship Among Strategic Planning, 

Management Control and Operational Control – Designing and Introduction of Management 

Control System – Management Control System and Responsibility Accounting -Informal 

Management Controls. 

Unit -II: Structure of Management Control : Need for Delegation- Responsibility Centers – 

Expense Centers -Revenue Centers – Profit Centers- Investment Centers, Research and 

Development Centers – Administrative and Support Centers – Performance of Expense Centers – 

Revenue Centers – Profit Centers – Investment centers – Organizational Structure of 

Responsibility Centers – Transfer Pricing – Objectives – Methods – Pricing Corporate Services 

and Administration of Transfer Prices. 

Unit -III: Management Control Process: Strategic Planning – Nature, Analysis of New 

Programmes – Ongoing Programmes – Strategic Planning Process – Programming and 

Budgeting – Budget Preparation Process; Performance Evaluation – Performance Evaluation 

Systems Interactive Control – Analyzing and Reporting – Types of Reports. 

Unit -IV: Special Applications: Controls for Differentiated Strategies – Corporate Strategy – 

Strategic Business Unit Concept – Top Management Style – Management Control in Service 

Organizations; Professional Services – Financial Services – Healthcare Service Organizations – 

Management Control in Non-profit Organizations – Characteristics – Measuring Output – 

Pricing Management Structure. 

Unit -V: Management Control in Multinational and Multi project Corporations (MNCs): 

Objectives, Characteristics, Performance Measurement of Subsidiaries Reporting System – Need 

for MIS between Parent and Subsidiary Companies – Structure of Multi Project Organization – 

Characteristics, Project Planning and Control Techniques, Control Indicators in Multi Project 

Organizations. 

Suggested Books: 

1. Management control Systems – Robert Anthony and Vijay Govindarajan Tata – McGrawhill 

publishing Company, New Delhi. 

2. Management Control Systems, N. Ghosh, Prentice Hall of India. 

3. Management information and control systems – Dr. Sushila Madan. Taxmann Allied Services 

Pvt. Ltd., New Delhi. 

4. Management Control systems Text and Cases – Subhash Sharma Tata- McGrawhill publishing 

Company, New Delhi. 
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303 FB 1: SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT 

 

Objective: to enlighten the students with the Concepts and Practical applications of Security 

Analysis and Portfolio Management 

Unit – I: Concept of Investment, Investment Vs Speculation, and Security Investment Vs Non-

security Forms of Investment. Investment Process; Sources of Investment Information. Security 

Markets – Primary and Secondary. 

Unit – II: Return and Risk – Meaning and Measurement of Security Returns. Meaning and 

Types of Security Risks, Systematic Vs Non-systematic Risk.  Measurement of total risk. 

Unit – III: Fundamental Analysis – Economy, Industry and Company Analysis, Intrinsic Value 

Approach to Valuation of Bonds and Equity Shares. 

Unit – IV: Technical Analysis – Concept and Tools of Techniques Analysis – Technical 

Analysis Vs Fundamental Analysis. Efficient Market Hypothesis; Concept and Forms of Market 

Efficiency. 

Unit – V: Elements of Portfolio Management, Portfolio Models – Markowitz Model, Sharpe 

Single Index Model and Capital Asset Pricing Model. Efficient Frontier and Selection of Optimal 

Portfolio. Performance Evaluation of Portfolios; Sharpe Model, Treynor’s Model,  Jensen’s 

Model for Portfolio Evaluation. 

Suggested Books: 

1. Donald E. Fischer, Ronald J. Jordan, Security Analysis and Portfolio Management; Prentice 

Hall of India. 

2. Prasanna Chandra, Investment Analysis and Portfolio Management, Tata McGraw Hill. 

3. S. Kevin, Security Analysis and Portfolio Management, Prentice Hall of India. 

4. S. Kevin, Portfolio Management, Prentice Hall of India. 

5. J.C. Francis, Investments – Analysis and Management, McGraw Hill Int. 

6. Elton, EJ & Grober, MJ, Modern Portfolio Theory and Investment Analysis, John Wiley. 

7. Avadhani, VA, SAPM, Himalaya Publishers. 

8. Bhalla, VK Investment Management, S Chand. 

9. Punitavathy Pandian, SAPM, Vikas. 

10. Preeti Singh, Investment Management, Himalaya Publishers. 
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304 FB 2: INTERNATIONAL FINANCIAL MANAGEMENT 

 

Objective: to enlighten the students with the Concepts and Practical applications of International 

Financial Management. 

Unit I: International Monetary and Financial System: Evolution; Breton Woods Conference and 

Other Exchange Rate Regimes; European Monetary System, South East Asia Crisis and 

Subprime crisis-2008. 

Unit II: Foreign Exchange Risk: Transaction Exposure; Accounting Exposure and Operating 

Exposure – Management of Exposures – Internal Techniques, Management of Risk in Foreign 

Exchange Markets. 

Unit III: Features of Different International Markets: Euro Loans, CPs, Floating Rate 

Instruments, Loan Syndication, Euro Deposits, International Bonds, Euro Bonds and Process of 

Issue of GDRs and ADRs. 

Unit IV: Foreign Investment Decisions: Corporate Strategy and Foreign Direct Investment; 

Multinational Capital Budgeting; International Acquisition and Valuation, Adjusting for Risk in 

Foreign Investment. 

Unit V: International Accounting and Reporting; Foreign Currency Transactions, Multinational 

Transfer Pricing and Performance Measurement; Consolidated Financial Reporting. 

 

Suggested Books: 

1. Buckley Adrin, Multinational Finance, 3rd Edition, Engle Wood Cliffs, Prentice Hall of India. 

2. S.P.Srinivasan, B.Janakiram, International Financial Management, Wiley India, New Delhi. 

3. Clark, International Financial Management, Cengage, ND 

4. V.Sharan, International Financial Management, 3rd Edition, Prentice Hall of India. 

5. A.K.Seth, International Financial Management, Galgothia Publishing Company. 

6. P.G.Apte, International Financial Management, Tata Mc Grw Hill, 3rd Edition. 

7. Bhalla, V.K., International Financial Management, 2nd Edition, New Delhi, Anmol, 2001. 

8. V.A.Avadhani, International Financial Management, Himalaya Publishing House. 

9. Bhalla, V.K., Managing International Investment and Finance, New Delhi, Anmol, 1997. 
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305 FB 3: FINANCIAL DERIVATIVES 

 

Objective: to enlighten the students with the concepts and practical applications of derivatives in 

the security markets. 

 

Unit - I: Introduction to Financial Derivatives – Meaning and Need – Growth of Financial 

Derivatives in India – Derivative Markets – Participants- Functions – Types of Derivatives – 

Forwards – Futures – Options-Swaps – The Regulatory Framework of Derivatives Trading in 

India. 

 

Unit - II: Features of Futures –Differences Between Forwards and Futures – Financial Futures – 

Trading – Currency Futures – Interest Rate Futures – Pricing of Future Contracts- Value at Risk 

(VaR)-Hedging Strategies – Hedging with Stock Index Futures – Types of Members and 

Margining System in India – Futures Trading on BSE & NSE. 

 

Unit - III: Options Market – Meaning & Need – Options Vs Futures -Types of Options 

Contracts – Call Options – Put Options- Trading Strategies Involving Options – Basic Option 

Positions – Margins – Options on Stock Indices – Option Markets in India on NSE and BSE. 

 

Unit - IV: Option Pricing – Intrinsic Value and Time Value- Pricing at Expiration – Factors 

Affecting Options pricing- Put-Call Parity Pricing Relationship- Pricing Models - Introduction to 

Binominal Option Pricing Model – Black Scholes Option Pricing Model. 

 

Unit – V: Swaps – Meaning – Overview – The Structure of Swaps – Interest Rate Swaps – 

Currency Swaps – Commodity Swaps – Swap Variant – Swap Dealer Role –Equity Swaps – 

Economic Functions of Swap Transactions - FRAs and Swaps. 

 

Suggested Books: 

 

1. Hull C. John, “Options, Futures and Other Derivatives”, Pearson Educations Publishers, 

2. David Thomas. W & Dubofsky Miller. Jr., Derivatives valuation and Risk Management, Oxford 

University, Indian Edition. 

3. ND Vohra & BR Baghi, Futures and Options, Tata McGraw-Hill Publishing Company Ltd. 

4. Red Head: Financial Derivatives: An Introduction to Futures, Forward, Options” Prentice Hall of 

India. 

5. David A. Dubofsky, Thomas W. Miller, Jr.: Derivatives: Valuation and Risk Management, Oxford 

University Press. 

6. Sunil K.Parameswaran, “Futures Markets: Theory and Practice” Tata-McGraw-Hill Publishing 

Company Ltd. 

7. D.C. Patwari, Financial Futures and Options, Jaico Publishing House. 

8. T.V. Somanathan, Derivatives, Tata McGraw-Hill Publishing Company Ltd. 

9. NSE Manual of Indian Futures & Options & www. Sebi.com 

10. S.C. Gupta, Financial Derivatives: Theory, Concepts and Problems, Prentice Hall of India. 

 

 

 

 

 

 



 21 

M.COM. - SEMESTER IV 

CP 401: FINANCIAL MARKETS AND SERVICES 

 

 

Objective: to enlighten the students with the concepts and practical dynamics of financial 

markets and financial services. 

 

Unit - I: Structure of Financial System – Role of Financial System in Economic Development- 

Financial Markets and Financial Instruments- Capital Markets – Money Markets –Primary 

Market Operations- Role of SEBI – Secondary Market Operations - Regulation – Functions of 

Stock Exchanges – Listing - Formalities -Financial Services Sector Problems and Reforms. 

 

Unit - II: Financial Services: Concept, Nature and Scope of Financial Services – Regulatory 

Frame Work of Financial Services – Growth of Financial Services in India – Merchant Banking 

– Meaning –Types – Responsibilities of Merchant Bankers – Role of Merchant Bankers in Issue 

Management – Regulation of Merchant Banking in India. 

 

Unit - III: Venture Capital – Growth of Venture Capital in India – Financing Pattern Under 

Venture Capital – Legal Aspects and Guidelines for Venture Capital. Leasing – Types of Leases 

– Evaluation of Leasing Option. Vs. Borrowing. 

 

Unit - IV: Credit Rating – Meaning, Functions - Debt Rating System of CRISIL, ICRA and 

CARE. Factoring, Forfeiting and Bill Discounting –Types of Factoring Arrangements- Factoring 

in the Indian Context. 

 

Unit - V: Mutual Funds – Concept and Objectives, Functions and types, Working of Public and 

Private Mutual Funds in India. Debt Securitization - Concept and Application - De-mat Services 

need and Operations-role of NSDL and CSDL. 

 

Suggested Books: 

 

1. I.M. Bhole, Financial Institutions and market, Tata McGraw Hill. 

2. V.A. Avadhani, Marketing of Financial Services, Himalayas Publishers, Mumbai. 

3. Vasant Desai, Indian financial system, Himalaya Publisher. 

4. Benton E.G., Fina 

ncial Intermediaries An introduction. 

5. Edminister R. D, Financial Institution, Markets and Management. 

6. Verma J.C A manual of Merchant Banking. 

7. West Lake. M, Factoring. 

8. N. Vinaykan, A Profile of Indian Capital Market. 
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CP 402 : INSURANCE PRODUCTS & MANAGEMENT 

 

Objective: to enlight the students with the concepts and practical dynamics of insurance 

products and management. 

 

Unit – I Risk and Insurance : Concept of Risk – Types of risk – Risk management – Objectives –

Importance – Tools of risk management – Concept of insurance – fundamental principles – 

Indian insurance sector –Insurance Regulatory and Development Authority (IRDA) – Challenges 

and recent developments in insurance sector in India. (Theory only)  

 

Unit – II Types of Insurance: Life insurance – Essentials of life insurance contract – Insurance 

pricing – Classification of life insurance policies – Re-insurance – Double insurance – 

Assignments – Surrender value – Computation of premium – Settlement of Claims – Progress of 

life insurance business in India – Role of LIC (Theory only)  

 

Unit – III Non-Life Insurance: Marine insurance – Marine losses – Types of marine insurance – 

Settlement of claims – Progress of marine insurance – Fire insurance – Objectives – Types and 

uses – Settlement of claims – Progress of fire insurance. (Theory only)  

 

Unit – IV Miscellaneous Insurance: Health insurance – objectives – Improtance – Types of 

health insurance policies – Settlement of claims – Employee benefits – Retirement plans – Crop 

insurance – salient features – Importance – Problems of crop insurance (Theory only)  

 

Unit – V Investment of funds: Investment of funds – Principles –Types of investment – Factors 

influencing investment decisions – Legal restrictions on investments by LIC and GIC – 

Prospects of insurance business in India (Theory only)  

 

Suggested books:  
 

1. George E.Rejda, Principles of Risk management and Insurance (Ninth Ed.,) Pearson 

education, Inc. and Dorling Kindersley Publishing Inc. Delhi. 

 2. Gupta, P.K., Insurance and Risk Management, Himalaya Publishing House, Hyderabad.  

3. Mathew, J.J., Insruance: Principles and Practice, RBSA Publishers, Jaipur.  

4. Mishra, M.N., and Mishra, S.B., Insurance Principles and practice, S.Chand& Co., Ltd., New 

Delhi.  

5. Nalini Prava Tiripathy and Prabir pal, Insurance: Theory and practice, PHI Learning Pvt., Ltd., 

New Delhi.  

6. Periasamy, P., and Veera Selvam, Risk and Insurance Management, Vijay Nicole Imprints 

Ltd., Chennai.  

7. Periasamy, P., Principles and practice of Insurance, Himalaya Publishing House, New Delhi. 

7. Periasamy, P., Principles and practice of Insurance, Himalaya Publishing House, New Delhi. 
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403 – AT 1:  DIRECT TAXES 

 

Objective: to acquaint the students with the theoretical and practical aspects of direct taxes 

including wealth taxes. 

 

Unit – I: Income Tax Act 1961: Basic Concepts, Income, Agriculture Income –Residential 

Status and Incidence of Tax - Incomes Exempt from Tax. 

Unit – II: Income from Salaries: Chargeability, Deductions, Perquisites, Computation of Salary 

Income. 

Unit – III: Income from House Property, Chargeability, and Computation of Income. 

Unit – IV: Income from Business or Profession - Capital Gains and Income from Other Sources 

–Computation of Total Income. 

Unit – V: Wealth Tax Act, 1957 – Chargeability – Incidence of Tax – Assets – Deemed Assets - 

Assets Exempt from Wealth Tax - Return of Wealth and Assessment – Rates of Tax - 

Computation of Net Wealth. 

 

Suggested Books: 

 

1. Dr. V.K. Singhania & Dr. Kapil Singhania, Direct Taxes Law and Practice, Taxman 

Publications Pvt. Ltd., New Delhi. 

2. Bhagavati Prasad, Direct Taxes Law and Practice, Wishwa Prakashan, New Delhi. 

3. Dinkar Pagare, Income Tax and Practice, Sultan Chand and Sons, New Delhi. 
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404 – AT 2:  INDIRECT TAXES 

Objective: to acquaint the students with the basics and latest developments in the areas of 

Indirect taxes. 

 

Unit – I: Excise Duty - Introduction – Laws Relating to Excise Duty – Nature of Excise Duty – 

Basic Concepts – Taxable Event for Excise Duty – Types of Excise Duties – Exempted Goods. 

Unit – II: Excisable Goods – Classification of Goods – Valuation of Goods.(Simple problems on 

Excise Duty) 

Unit – III: CENVAT Credit – Input Goods and Services for CENVAT Credit – Capital Goods 

for CENVAT Credit – Exempted Final Products / Output Services. 

Unit – IV: Customs Duty - Introduction – Basic Concepts – Scope and Coverage of Customs 

Duty - Nature of Customs Duty – Classification for Customs – Types of Custom Duties. 

Exemptions from Customs Duty – Valuation for Customs Duty.(Simple problems on Custom 

Duty) 

Unit – V: Customs Procedures: Import Procedures - Export Procedures - Baggage, Courier and 

Post – Warehousing in Customs – Duty Draw Back. 

 

Suggested Books: 

1. V.S. Datey, Indirect Taxes Law & Practice, Taxman Publications Pvt. Ltd., New Delhi. 

2. V.K.Sareen and Ajay Sharma, Indirect Tax laws, Kalyani Publications, New Delhi. 
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405 – AT 3: TAX PLANING AND MANAGEMENT 

 

Objective: to acquaint the students with the theoretical and practical aspects of tax planning and 

management. 

 

Unit – I: Introduction: Tax Planning and Management – Tax Avoidance, Tax Planning, Tax 

Evasion – Tax Evasion in India – Measures of the State for Tax Evasion. 

 

Unit – II: Tax Planning for Salaried Persons – Application of  Sec 80C in reducing the tax bill of 

Salaried Persons – Choice between Perquisites and Allowances. 

 

Unit – III: Tax Planning for Firms and HUF- Meaning-Different Schools of HUF-Assessment of 

HUF and Firms – Partition of a HUF- Scheme of taxation of firms – Allowance and 

Disallowance for remunerations paid to partners. 

 

Unit – IV: Tax Planning for Companies – Meaning – Types of Companies and Tax rates – 

Provisions relating to Company assessment – Dividend distribution tax – Deemed Dividend – 

Minimum alternative tax. 

 

Unit – V: Tax Planning for Small Business – Provision relating to SEZs, Software Parks, SSI – 

Exemptions on Central Excise on SEZs, Software Parks, SSIs. 

 

Suggested Books: 

 

1. Dr. V.K. Singhnia& Dr. Kapil Singhania, Direct Taxes Law and Practice, Taxman 

Publications Pvt. Ltd., New Delhi. 

2. Bhagavati Prasad, Direct Taxes Law and Practice, WishwaPrakashan, New Delhi. 
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403 FB 1: ADVANCED BANKING 

 

Objective: The course aims at to impart and inculcate the knowledge of development and 

financial sector reforms among the students. 

 

Unit – I: Central Banking Concept – Central Banking Policy in Developed and Developing 

Economics – Functions – Note Issues – Banker to the Government; Banker to Commercial 

Banks – Credit Control – Techniques – Structure and Organization of RBI – Role of RBI as 

Central Bank. 

 

Unit – II: Structure and Organization of Central Bank in USA and UK – Objectives and 

Techniques of Central Banking Policy in Developed and Less Developed Countries – A Critical 

Study of Theory and Practice of Central Banking in USA and UK. 

 

Unit – III: Development of Commercial Banking in UK, USA and India – Study of Nature and 

Structure of Commercial Banking in India and Abroad – Theories of Asset Management of 

Commercial Banks, Recent Developments in Commercial Banking in USA, UK and India. A 

Study of Money and Capital Markets in UK, USA and India. 

 

Unit – IV: Economic Stabilization Policy – Objectives of Monetary Policy – Choosing Between 

Conflicting Objectives – Monetary Policy and Economic Stabilization – Fiscal Policy and 

Economic Stabilization – Interdependence of Monetary and Fiscal Policies – Debt Management 

Policy. 

 

Unit –V: Financial Sector Reforms in India – Need for Reforms – Major Reforms After 1991 – 

Issues and Impact of Financial Reforms. 

 

Suggestive Books: 
 

1. Hawtrey “The art of Central Banking “ Augustus M.Kelley Publishers, 1970 – New York. 

2. Narendra Kumar – Bank Nationalism of India – A Symposium – Lalvani Publishing House, 

1969 – Mumbai. 

3. Pai Panandikar & N C Mehra – Rural Banking – National Institute of Bank Management – 

Mumabi. 

4. Vasant Desai – Indian Banking – Nature and Problems – Himalaya Publications House – 

Mumbai. 

5. Benjamin H Bankhurt – Banking Systems – Times of India Press – Mumbai. 

6. Charless L Prather – Money & Banking – Richard.D.Irwin Inc. – Illinois 

7. Mongia J.N. – Banking Around the world – Allied Publishers Pvt Ltd., Mumbai. 

8. Bhole, L.M – Financial Institutions and Markets, Tat McGraw – Hill Publishing Company 

Limited, New Delhi, 2004. 

9. Khan, M.Y – Indian Financial System, Tat McGraw Hill Publishing Company Limited, New 

Delhi, 2004. 
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404 FB 2: RURAL BANKING 
 

Objective: To expose the students with the functioning of rural credit institutions in India along 

with the prospects and problems of financial inclusion including priority sector. 
 

Unit I – Rural India: Demographic features-Economic features-Rural poverty-main causes and 

methods of measuring rural poverty-Rural Infrastructure-Rural Development Policy- Govt. 

policies and programmes-Economic Reforms and its impact on rural economy. 
 

Unit II-Financing Rural Development: Functions and policies of RBI and NABARD ;Rural 

Credit Institutions-Role and functions -Role of Information and Communication Technologies in 

rural banking- Regulation of Rural Financial Services. 

 

Unit III-Financial inclusion: Concept and its role in inclusive growth- Micro credit, micro 

insurance scheme - Business Facilitators and Business Correspondents in rural financing- 

SHGs/NGOs, linkages with banking, latest guidelines of GOI and RBI. 
 

Unit IV-Priority Sector Financing and Govt. initiatives: Components of priority sector-RBI 

Guidelines; Government initiatives: Poverty alleviation programmes/Employment 

programmes/Production oriented programmes-Rural housing and Urban housing schemes under 

priority sector-Educational loans. 
 

Unit V-Problems and prospects of Rural Banking: Problems of rural branches of commercial 

banks and regional rural banks-emerging trends in rural banking-financing poor as bankable 

opportunity. 

Suggested Books: 

1. Vasantha Desai, Indian Banking-Nature and Problems, Himalaya Publishing House, Mumbai 

2. Khan, M.Y., Indian Financial System, Tata McGraw Hill Publishing Company Ltd., New 

Delhi 

3. Pai Panandikar & NC Mehra, Rural Banking, National Institute of Bank Management, Pune 

4. Guruswamy, S., Banking in the New Millenium, New Century Publications, New Delhi 

5. Uppal RK, & Rimpi Kaur, Banking Sector Reforms in India, New Century Publications, New 

Delhi 

6. Indian Institute of Banking & Finance, Rural Banking, Mumbai 

7. Uppal RK & Pooja, Transformation in Indian Banks-Search for better tomorrow, Sarup Book 

Publisher Private Ltd., New Delhi 

8. Shyam Ji Mehrotra, New Dimensions of Bank Management, Skylark Publications, New Delhi. 
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405 FB 3: FINANCIAL INSTITUTIONS 

 

Objective: To acquaint the student with the different types of NBFCs and their contribution to 

the overall development of the Indian financial system. 

Unit – I: Origin – Concept – Definition – Structure – Role of Financial Institutions. 

Unit – II: Non-Bank Financial Companies – Introduction – Concept – Definition – Scope and 

Meaning – Role. 

Unit – III: NBFCs – Structure – Growth – Regulation of NBFCs.- An Overview of the Present 

Position of NBFCs. 

Unit – IV: Non – Bank Statutory Financial Organizations – Concept – Structure – Nature, 

Functions and Role of NBSFOs. 

Unit – V: Financial Performance of Non-Banking Statutory Financial Organizations – 

Investment Pattern – Strengthening of NBFCs. – Reforms in NBSFOs. 

Suggested Books: 

1. Bhole, L.M – Financial Institutions and Markets, Tat McGraw – Hill Publishing Company 

Limited, New Delhi, 2005. 

2. Khan, M.Y – Indian Financial System, Tat McGraw Hill Publishing Company Limited, New 

Delhi, 2004. 

3. Indian Banks Association, Indian Banking Year Book 2004, Mumbai, 2005. 

4. RBI, Report on Trends and Progress of Banking in India, various issues, Mumbai. 
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Adikavi Nannaya University, Rajamahendravaram 

Department of Commerce 

 (M. Com)  

(With effect from 2016 – 2017) 
 

    M. COM- COURSE STRUCTURE              

       Intrl Extrl Total Periods/ Credits 

SEMESTER-I             Week   

1 CP 101 Principles of Management 25 75 100 6 4 

2 CP 102 Business Environment 25 75 100 6 4 

3 CP 103 Business Economics 25 75 100 6 4 

4 CP 104 Business Communication & Soft skills 25 75 100 6 4 

5 CP 105 Advanced Management Accounting 25 75 100 6 4 

SEMESTER-

II                 

1 CP 201 Financial Management 25 75 100 6 4 

2 CP 202 Human Resource Management 25 75 100 6 4 

3 CP 203 Marketing Management 25 75 100 6 4 

4 CP 204 

Research Methodology & Quantitative 

Techniques 25 75 100 6 4 

5 CP 205 Computer Application in Business 25 75 100 6 4 

SEMESTER-III                 

1 CP 301 Micro Finance 25 75 100 6 4 

2 CP 302 Entrepreneurship 25 75 100 6 4 

4 AT1 303 Corporate Accounting 25 75 100 6 4 

5 AT2 304 Strategic Cost Management 25 75 100 6 4 

                      6 AT3 305 Management Control Systems 25 75 100 6 4 

7 FB1 303 

Security Analysis and Portfolio 

Management 25 75 100 6 4 

8 FB2 304 International Financial Management 25 75 100 6 4 

                      9 FB3 305 Financial Derivatives 25 75 100 6 4 

SEMESTER  -

IV               

1 CP 401 Financial Markets and Services 25 75 100 6 4 

                         2  CP 402 Insurance Products & Management 25 75    100 6 4 

3 AT1 403 Direct Taxes 25 75 100 6 4 

4 AT2 404 Indirect Taxes 25 75 100 6 4 

5 AT3 405 Tax Planning and Management 25 75 100 6 4 

6 FB1 403 Advanced Banking 25 75 100 6 4 

7 FB2 404 Rural Banking 25 75 100 6 4 

8 FB3 405 Financial Institutions 25 75 100 6 4 

      Project Report   50   4 

      Comprehensive Viva Voce    50   4 

      GRAND  TOTAL     2100     

 
 

 

 

 



 2 

 

M. Com SPECIALIZATIONS 

 
M. COM III SEMESTER 
 

ACCOUNTING & TAXATION SPECIALIZATION  

 

303 AT 1 Corporate Accounting 

304 AT 2 Strategic Cost Management 

305 AT 3 Management Control Systems 

 

FINANCE & BANKING 

 

303 FB 1 Security Analysis & Portfolio Management 

304 FB 2 International Financial Management 

305 FB 3 Financial Derivatives 
 

 

M. COM IV SEMESTER 
 

ACCOUNTING & TAXATION SPECIALIZATION  

 

403 AT 1 Direct Taxes 

404 AT 2 Indirect Taxes 

405 AT 3 Tax Planning & Management 

 

FINANCE & BANKING 

 

403 FB 1 Advanced Banking 

404 FB 2 Rural Banking 

405 FB 3 Financial Institutions  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 3 

 

ADIKAVI NANNAYA UNIVERSITY 

M. COM - SEMESTER I 

CP – 101: PRINCIPLES OF MANAGEMENT  

 

Objectives:  to familiarize the students with basic management concepts and the process of 

organization. 
 

Unit – I: Introduction: Concept of Management: Definition, Nature, Purpose, Scope and 

Significance – Evolution of Management Thought – Approaches to Management – Process of 

Management – External Environment Functions of Management. 
 

Unit – II: Planning: Types of Plans – Objectives, Management by Objectives, Planning Premises 

Decision Making: Decision Making Process – Decision Tree Analysis. 
 

Unit – III: Organization: Principles of Organization: Formal and Informal Organization – Span 

of Control – Delegation of Authority – Centralization and Decentralization – Line and Staff 

Conflict and Cooperation.  Staffing Process: Nature and purpose of staffing – Executive 

Development Programme (EDPs). 
 

 

Unit – IV: Directing: Elements of Directing - Motivation – Leadership – Concept, Styles, 

Theories – Managerial Grid: Likerts Four Systems of Leadership. 
 

 

Unit – V: Process of Control, Techniques of control, PERT and CPM. 

Suggested Books: 

1. James A. F. Stoner, R. Edward Freeman and Daniel R. Gilbirth Jr. – Management, Prentice 

Hall of India. 

2. Heinz Weihrich and Harold Koontz, Essentials of Management – Tata McGraw Hill 

International. 

3. Stephen Robbins and Mary Coulter, Management, Prentice Hall of India. 

4. Bajaj: Management Processing and Organization, Excel Publications.  

5. Tripathy and Reddy – Principles of Management – Tata McGraw Hill. 

6. John F. Wilson – The Making of Modern Management, Oxford University Press. 

7. Heiny Weihrich and Harold Koontz – Management, A Global Perspective – McGraw Hill 

International. 

8. R.K. Suri, Organizational Behaviour, Wisdom Publication. 

9. A. Pardhasaradhy & R. Satya Raju: Management Text and Cases, Prentice Hall of India. 
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CP – 102: BUSINESS ENVIRONMENT  

Objective: To familiarize the students with the business environment prevailing in India and 

international and understand its implications to business. 

 

Unit-I: Business Environment: Nature and scope - Significance – Cultural, Political, 

Technological and External Factors Influencing Business Environment – Dimensions of 

International Business Environment – Challenges. 

 

Unit-II: Structure of Indian Economy: Economic systems- Economic planning with special 

reference to last three plans, public, private joint and cooperative sectors - Industrial Policy of 

the Government - Policy Resolutions of 1956, 1991 Industrial Policy and Economic Policy - 

Subsequent policy Statements. 

 

Unit-III: Indian Companies -Competitiveness, Changes and Challenges, Sustainable 

Development, Social Responsibilities, Ethics in Business- Competition Act 2002 - Emerging 

Trends in Indian Business Environment. 

 

Unit – IV: International Trade Theories, Balance of Payments – Concepts, Disequilibrium in 

BOP Structural, Cyclical and Monetary Disequilibrium, Methods, Trade Barriers and Trade 

Strategy - Free Trade vs. Protection- Foreign Exchange Market. 

 

Unit – V: Globalization: International Economic Integration, Country Evaluation and Selection, 

Foreign Market Entry Methods, International Trade Stocks – Objectives; WTO Origin, 

Objectives, Organization Structure and Functioning – WTO and India. 

Suggested Books: 

 1. K.V.Sivayya and VBM Das: Indian Industrial Economy, Sultan Chand Publishers, Delhi. 

 2. Suresh Bedi: Business Environment, Excel, New Delhi. 

 3. Francis Cherunilam:  Business Environment - Text & Cases. 

 4. M.Adhikari, Economic Environment of Business. 

 5. Pandey G.N., Environmental Management, Vikas Publishing House. 

 6. Raj Agarwal: Business Environment, Excel Publications. 

 7. Govt. of India, Latest Economic Survey. 

 8. Chari, S. N: International Business, Wiley India 

 9. Francis Cherunilam: International Business: Text and Cases, Prentice Hall of India. 

 10. E. Bhattacharya: International Business, Excel Publications.  

 11. Sundaram & Black:  International Business Environment Text and Cases, PHI. 

 12. Sajahan: International Business, Mac-Milan India. New Delhi. 
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CP – 103: BUSINESS ECONOMICS 

 

Objective:  To enable the students to understand economic concepts and theories and their 

application in management decision-making. 

 

Unit - I: Introduction: Nature and Scope of Business Economics; Objectives of the Firm – 

Traditional Theory, Sales and Revenue Maximizing Theories, Managerial Theories and 

Behavioral Theories; Profit Maximization Vs. Wealth Maximization; Demand Forecasting – 

Methods of forecasting demand for Existing and New Products, Criteria for Good Forecasting 

Method. 

 

Unit - II: Production Analysis and Cost Analysis: Production Function – Law of Variable 

Proportions, Isoquant and Isocost Curves, Least Cost Combination, and Returns to Scale; 

Economies of Large Scale; Cobb-Douglas Production Function and C.E.S. Production Function; 

Cost-Output Relationships – Short and Long Run; Cost Oriented Pricing Methods – Full Cost 

Pricing, Marginal Cost and Differential Cost Pricing. 

 

Unit - III: Market Analysis: Price and Output Determination under Perfect Competition, 

Monopoly, Monopolistic Competition, Oligopoly and Duopoly. 

 

Unit - IV: Profit Analysis: Meaning of Profit, Limiting Factors of Profit, Criteria for Standard 

Profit: Theories of Profit; Business Forecasting – Nature and Scope of Forecasting and Different 

Methods of Business Forecasting and their Advantages and Disadvantages. 

 

Unit - V: Macro Economic Concepts: National Income, Trade Cycles, Inflation, Monetary and 

Fiscal Policies. 

Suggested Books: 

1. Mukherjee Sampat: Business and Managerial Economics (In the Global Context), Third 

Edition, New Central Book Agency (P) Ltd., Kolkatta, 1996. 

2. Dwivedi, D.N.: Managerial Economics, Vikas Publishing House Pvt. Ltd., 2003. 

3. Dhingra, I.C., Essentials of Managerial Economics; Theory, Applications and Cases, Sultan   

Chand, New Delhi, 2003. 

4. Mithani, D.M.: Managerial Economics; Theory and Applications, Himalaya Publishing House, 

2003. 

5. Mehta, P.L.: Managerial Economics, Text and Cases, S.Chand & Co., Delhi. 

6. Varshney, R.L. and Maheswari, K.L.: Managerial Economics, S.Chand & Co, Delhi. 

7. Dwivedi, D.N.: Macroeconomics; Theory and Policy, Tata McGraw Hill Publishing 

Company, 2002. 

8. Gupta, G.S.: Macroeconomics; Theory and Applications, Tata McGraw Hill Publishing 

Company Ltd. 

9. Yogesh Maheswari, Managerial Economics, 2nd Edition, Prentice Hall of India. 
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CP – 104: BUSINESS COMMUNICATION & SOFT SKILLS 
 

Objective:  To equip the students with the necessary techniques and skills of communication to 

inform others, inspire them enlist their activity and willing cooperation in the performance of 

their jobs. 
 

Unit – I: Importance of Communication in Business Organizations – Communication Objectives 

–Types of Communication - Communication Barriers – Communication Gateways – Developing 

Listening Skills – Influence of Culture on Communication – Media of Communication: Written, 

Oral, Visual – Audio Visual Communication- Use of Electronic Media in Business 

Communication. 
 

Unit – II: Interpersonal Communication – Intrapersonal Communication – Communication 

Models: Exchange Theory – Johari Window – Transactional Analysis, Communication Styles – 

Completing Job Application forms with required details – Effective techniques of making and 

accepting offers – Efficient written offer making and accepting. 
 

Unit – III: Business Correspondence – Meaning, Scope and Significance – Formal, Informal and 

Semiformal introductions – Understanding and writing letters –Planning effective initial business 

letters and responses – email writing skills, call taking skills. 

Report Writing – Meaning and Significance; Structure of Reports – Formal Reports – Informal 

Reports. 
 

Unit – IV: Meetings and Oral Presentations – Presentations of oral instructions – effective 

presentation of written instructions - Basic presentation techniques – Use of information in 

presenting product features – Oral and written conventions for expressing numerical information 

in English. 
 

Unit – V: Feedback and Evaluation – Giving feedback to others – Use of questions in self-

assessment elicitation – Functional language of agreement and opinion giving – Use of tone and 

intonation in good/bad feedback – Use of emphatic structures in English- Use of conditionals to 

discuss future possibilities – Discourage strategies for effective relationship – Team building 

skills. 
 

Suggested Books: 

1. Jerry C. Wofford, Edwin A. Gerloff and Robert C. Cummins, Organisational 

Communication – The Key stone of Managerial Effectiveness.  

2. McGrath, Basic Managerial Skills for All, 5th ed., Prentice Hall of India. 

3. Urmila Rai & S.M. Rai, Business Communication, Himalaya Publishers, Mumbai. 

4. Meenakshi Raman – Business Communication, Oxford University Press. 

5. Bovee, Thill and Schatzman: Business Communication Today: Pearson Education. 

6. Biswajit Das: Business Communication personality Development, Excel Publications. 

7. Parag Diwan: Business Communication, Excel Publications.  

8. Lesikar I Flatley, Basic Business Communication, Tata McGraw Hill. 

9.   Dalmar Fisher, Communication in Organizations, A Jaico Book. 

10. Scot Ober, Contemporary Business Communication, Wiley India, New Delhi. 
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CP 105: ADVANCED MANAGEMENT ACCOUNTING 

 

Objective: To develop an insight of postulates, principles and techniques of accounting and 

utilization of financial and accounting information for planning, decision-making and control. 

 

Unit – I: Management Accounting – Nature and Scope – Management Accounting Vs Financial 

Accounting and Cost Accounting – Role of Management Accountant in a Modern Organization. 

 

Unit – II: Cost Concepts for Decision Making - Cost – Volume – Profit Analysis – Behaviour of 

Variable Cost – Behaviour of Fixed Cost – Relationships among Cost and Profits at Various 

Levels of Activity – Break-Even Point – Margin of Safety. 

 

Unit – III: Cost Analysis for Pricing Decisions – Evaluating the cost Effects of Price – Quantity 

Relationships Price Elasticity of Demand and Optimal Pricing Decisions – Cost Analysis for 

Pricing during Recession Conditions – Flexible Cost Data for Pricing Decisions – Special Order 

Pricing – Impact of Special Order Pricing on Regular Sales and Overall Profits – Make or Buy 

Decisions. 

 

Unit – IV: Cost Analysis for Product Decisions – Breakeven Analysis of Multi-Product Firms – 

Differential Costs for Product – Mix Alterations Decisions – Product Additions Decision – 

Adding New Products Combining Pricing Decisions with Product Addition Decision and 

Selecting Profitable Product-Price Strategies – Produce Deletion – Sell or Process further 

Decision of Joint and By-Products. 

 

Unit – V: Budgeting – Types of Budgets – Financial Budgets – Operating Budgets – Cash 

Budget – Production Budget – Flexible Budget – Concepts of Performance Budgeting and Zero 

Based Budgeting. 

 

Suggested Books: 

 

1. I.M. Pandey: Management Accounting, Vikas Publishing House. 

2. N.M. Singhvi, Management Accounting: Text and Cases, Prentice Hall of India. 

3. T.P. Ghosh: Fundamentals of Management Accounting, Excel Publications. 

4. Ravi M. Kishore, Management Accounting, Taxman Publications. 

5. Chakraborty, Hrishikesh – Management Accountancy, Oxford University Press. 

6. Horngren, C.T., Introduction to Management Accounting, Prentice Hall of India. 

7. Khan and Jain, Management Accounting, Tata McGraw Hill, Delhi. 

8. J.C. Varshney: Financial and Management Accounting, Wisdom Publication. 

9. Horngren Sundem Stratton, Management Accounting, Prentice Hall of India. 

10. Paresh P. Shah, Management Accounting, Wiley India, New Delhi. 
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ADIKAVI NANNAYA UNIVERSITY, RAJAMAHENDRAVARAM 

M.COM. - SEMESTER II 

CP – 201: FINANCIAL MANAGEMENT 

 

Objective: to develop an understanding of the Finance functions and relevant techniques of 

financial administration. 

Unit – I: INTRODUCTION: Nature, Scope and Objectives of Financial Management: Finance 

Function – Profit Goal vs. Wealth Goal Maximization; Techniques of Financial Analysis: Funds 

Flow Analysis and Ratio Analysis Role of Financial Manager in Modern Environment. 

 

Unit – II: INVESTMENT DECISION: Techniques of Appraisal; Process of Capital Budgeting – 

Risk Vs. Return Traditional and Modern Techniques. (including problems). 

 

Unit – III: FINANCING DECISIONS: Capital Structure – Determinants; Leverages – Financial, 

Operating and Combined: Cost of Capital. (including problems) 

 

Unit – IV: DIVIDEND AND RETAINED EARNINGS: Dividend Policy Decisions; Parameters, 

Dividend Models; Policies Regarding Retained Earnings. 

 

Unit – V: WORKING CAPITAL MANAGEMENT: Concept, Need and Determinants of 

Working Capital - Working Capital Cycle – Working Capital Policy. 

 

Suggested Books: 

 

1. Brearley, Richard and Myers, Steward: Principles of Corporate Finance, New York, McGraw 

Hill. 

2. Soloman, Ezra, Theory of Financial Management, Columbia Press. 

3. James C. Van Horne, Financial Management and Policy, Prentice Hall of India. 

4. Weston J. Fred and Brigham, Eugne F., Managerial Finance, Dryden Press. 

5. Prasanna Chandra, Financial Management, Tata McGraw Hill. 

6. Khan, M.Y. and Jain, Financial Management, Tata McGraw Hill. 

7. Pandey, 1M, Financial Management, Delhi, Vikas Publishing House. 

8. Ravi M. Kishore: Financial Management, Taxman. 

9. Sudhirbhat, Financial Management, Excel Books. 
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CP – 202: HUMAN RESOURCE MANAGEMENT 

 

Objective: to enable the students to familiarize with the main aspects of Human Resource 

Management at the organization level and apply the same in management of Human Resources. 

 

Unit – I: Human Resources Management: Concept, Significance and Evolution; Functions of 

HR Manager, Place of HR Department in Organization. 

 

Unit – II: Human Resource Planning: Significance – Methods and Techniques - Job Analysis – 

Recruitment and Selection Processes - Induction – Placement – Promotion and Transfers. 

 

Unit – III: Training and Development: Significance – Identification of Training Needs – 

Employee Training Methods – Executive Development Methods – Evaluation of Training and 

Development Programmes. 

 

Unit – IV: Wage and Salary Administration: Wage Concepts; Job Evaluation – Methods & 

Techniques Wage Structure & Policy – Wage Differentials – Wage Payment Methods – 

Incentives – Fringe Benefits – Performance Appraisal: Scope & Significance – Methods of 

Appraisal - Limitations of Appraisal. 

 

Unit – V: Industrial Relations: Significance, Causes of Disputes and Settlement - Collective 

Bargaining - Employee Participation in Management. 
 

Suggested Books: 

 

1. Venkat Ratnam C.S., and Srivastava B.K., Personnel / Human Resource Management, Tata 

McGraw Hill. 

2. Cynthia D. Fisher & Lyle F. Schoenfeldt, Human Resource Management, Wiley India, New 

Delhi. 

3. N.K. Singh: Human Resources Management, Excel Publications. 

4. Jyothi – Human Resource Management, Oxford University Press. 

5. Gary Dessler, Human Resource Management. 

6. Edwin B Flippo, Personnel Management. 

7. Decenzo / Robbins, Personnel / Human Resource Management, 3rd Ed, John Wiley & Sons 

Pvt. Ltd. 

8. P. Subba Rao, Human Resource Management, Himalaya Publishers, Mumbai. 

9. Deepak Kumar, B. Human Resource Management, Excel Books. 

10. Ghosh, HRD and Management, Vikas. 

11. Ian Badwel, Len Holden: Human Resource Management – A Contemporary Perspective, 

Macmillan India Ltd. 
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CP – 203: MARKETING MANAGEMENT 

 

Objective: to develop an understanding of the concepts, strategies and issues involved in 

marketing and management. 

 

Unit – I: Importance of Marketing – Concepts – Approaches to the Study of Marketing – 

Marketing Environment. 
 

Unit – II: Consumer Behaviour – Market Segmentation – Market Targeting and Positioning – 

Marketing Information System and Research. 

 

Unit – III: Marketing Mix: Product Planning – New Product Development – Product Life Cycle 

– Branding Packaging – Product Mix Management. 

 

Unit – IV: Pricing: Objectives – Methods and Strategies – Distribution – Channel Selection and 

Management Retail Management. 

 

Unit – V: Promotion: Integrated Marketing Communications: Personal Selling – Advertising – 

Sales Promotion, Publicity and Public Relations – Direct Marketing: Evaluation of 

Communication Effort. 

 

Suggested Books: 

1. Philip Kotler and Kevin Lane Keller: Marketing Management, Prentice Hall of India / Pearson 

Education, New Delhi. 

2. William J Stanton & Futrell: Fundamentals of Marketing. 

3. V. J. Ramaswami and S. Namakumari: Marketing Management, Macmillan Business Books, 

Delhi. 

4. S. Jayachandran: Marketing Management, Text and Cases, Excel Publications. 

5. Tapan K. Panda, marketing management, Excel. 

6. Zinkota & Kotabe: Marketing Management, Prentice Hall of India. 

7. Joel R. Evans & Barry Berman: Marketing, Wiley India, New Delhi. 

8. Mukesh Dhunna: Marketing Management, Wisdom Publication. 

9. Rajiv Lal, John A. Quelch & V. Kasturi Rangan, Marketing Management, Tata McGraw Hill. 
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CP – 204: RESEARCH METHODOLOGY & QUANTITATIVE TECHNIQUES 

 

Objective:To equip the students with the basic understanding of research methodology and to 

provide insight into the application of modern analytical tools and techniques for the purpose of 

management decision making. 

 

Unit – I: Meaning and Importance of Research – Research Process – Types of Research – 

Defining Research Problem – Formulation of Hypothesis – Testing of Hypothesis. 

 

Unit – II:  Research Design – Exploratory Research – Descriptive Research – Casual Research – 

Sampling and Sampling Design – Sampling Methods – Simple Random Sampling – Stratified 

Sampling – Systematic Sampling – Cluster Sampling – Multistage Sampling, Non–Probability 

Sampling – Convenience Sampling – Judgement Sampling – Quota Sampling. 

 

Unit – III:  Data Collection – Primary and Secondary Data – Designing of Questionnaire – 

Measurement and Scaling – Nominal Scale – Ordinal Scale – Interval Scale – Ratio Scale – 

Guttman Scale – Likert Scale – Schematic Differential Scale. 

 

Unit – IV: Quantitative Techniques – Meaning – Nature  and Scope – Importance in Research. 

 

Unit – V: Measures of Central Tendency – Measures of Dispersion – Simple Correlation and 

Regression Analysis. 

 

Suggested Books: 

 

1. Mark Saunders, Philip Lewis, Adrian Thornbill, Research Methods for Business 

Students,  Pearson,ND 

2. Churchill, Iacobucci & Israel, Marketing Research: A South Asian Perspective, Cengage, 

New Delhi 

3. C.R. Kothari, Research Methodology, New Age International. 

4. Carver & Nash, Data Analysis with SPSS, Cengage, New Delhi 

5. Alan Bryman & Emma Bell, Business Research Methods, Oxford University Press. 

6. Donald R. Cooper & Pamela S. Schindler, Business Research Methods 8th Edition, Tata 

McGraw Hill. 

7. K.V.S. Sarma, Statistics made sample, do it yourself on PC, Prentice Hall. 

8. V P Michael, Research Methodology in Management, Himalaya, Mumbai 
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CP 205 : COMPUTER APPLICATION IN BUSINESS 

 

Objective: The objective of this course is to provide an insight into basic features of Computer 

Systems and their Applications in Business Decision Making. 

 Unit-I: Introduction to Computer Concepts – Elements of computer – Characteristics of a 

Computer – Classification of Computers – Basic Computer Architecture – Input-output Devices.  

 

Unit-II Software Concepts: Types of software – Software: its nature and qualities –– Windows 

Operating System Functions. 

 

 Unit-III: MS Office- Applications of MS Word in Business Correspondence: letters, tables, 

mail merge, labels.  

Computer Networks - Overview of a Network – Communication processors – Communications 

Media – Types of Network – Network Topologies. 

 

Unit-IV: E-commerce - Meaning, Advantages and Disadvantages of E-Commerce – Conducting 

Business On-line – Issues in implementing in E-Commerce – Comparison between Traditional 

Commerce and E-Commerce – Incentives for engaging E-commerce. 
 

Unit-V: Electronic Data Interchange (EDI) – Concept – History of EDI – Phases of EDI – 

Business Models – Major types of E- Commerce models. 

 

Suggested Books:  

1. Sanjay Saxena and Prathpreet Chopra, Computer Applications in Management, Vikas, New 

Delhi  

2. Aksoy, Introduction to Information Technology, Cengage, ND  

3. Parameswaran: Computer Application in Business – S Chand, New Delhi.  

4. Management Information Systems by Mahadeo Jaiswal, Monika Mittal, Oxford University 

Press.  

5. Sudalaimuthu & Anthony Raj, Computer Applications in Business, Himalaya, Mumbai 
 

6. David Whitley “E-Commerce – Strategy, Technologies and Application” Tata Mc Graw Hill 
 

7. Parag Diwan and Sunil Sharma “E-Commerce”, Excel Books 

 

 

 

 



 13 

M.COM. - SEMESTER III 

CP 301 : MICRO FINANCE 

 

 

 

 

M.COM. - SEMESTER III 

CP 301 : MICRO FINANCE 

 

Unit I : Overview of Microfinance: Indian rural financial system, introduction to microfinance, 

concepts, products (savings, credit, insurance, pension, equity, leasing, hire purchase service. 

Micro finance in kind, Micro-remittances.  Micro-securitization, franchising etc.,).  Micro 

finance models (Generic models viz., SHG, Grameen and Co-operative, variants SHG NABARD 

model, SIDBI model, SGSY model, Grameen model, NMDFC model. 

Unit II : Catalyst Role of NGOs: Educating and formation of SHGs, Linkages with Banks & 

Markets, Liasoning with Government Dept. Capacity building of SHGs members about value 

additions, record keeping etc. 

Pricising of Micro Finance Products: Purpose base, Activity base, Economic class base open 

biding etc. Pricing saving products, Amount of savings base, Attendance at periodical meeting 

adding to corpus. 

Unit III : Gender Issues in Micro finance and Conflict Resolution in Microfinance – Client 

impact studies measuring impact of microfinance and microenterprises. 

Micro enterprise: Characteristics, merits and demerits. 

Unit IV: Commercial Microfinance: MFIs: Evaluating MFIs – Social and Performance 

Metrics, Fund structure, Value added Services. The rise of commercial Microfinance – 

Transforming NGOs, Structure of Microfinance Industry and Constraints on MFI Growth.  The 

partnership model – MFI as the servicer. 

Credit Rating of MFIs: Need and basic criteria/indicators for rating MFIs-Credit rating 

agencies in India and abroad-CAMEL – ACCION rating tools: An introduction. 

Unit V: Micro insurance: Products, eligibility, insurance premium and claim administration 

systems, regulatory guidelines, relevant cases.  Micro-securitization.  Financial inclusion and 

micro-finance.  Role or NABARD in Microfinance promotion. 

 

Field visits and field surveys are recommended. 

Suggested Books 

1. S. Teki and R.K. Mishra, “Microfinance & Financial Inclusion”, Academic foundation, 

New Delhi, 2012. 

2. Beatiz Armendariz and Jonathan Morduch, “The Economics of Microfinance”, Prentice 

Hall of India Pvt. Ltd., Delhi, 2005. 

3. Joanna Ledgerwood, “Microfinance Handbook”: An Institutional and Financial 

Perspective, The World Bank, Washington, D.C. 

4. Malcolm Harper, “Practical Microfinance” A Training guide for South Asia, Vistaar 

Publication, New Delhi, 2003. 

5. C.K. Prahalad, “The Market at the Bottom of the Pyramid, 2006”, The Fortune at the 

Bottom of the Pyramid, Wharton School Publishing. 

6. Jorritt De Jong, et al Edited, ‘Microfinance in Access to Government”, Cambridge, 2008. 
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CP 302 : ENTREPRENEURSHIP 

 

Objective: The objective of this course is to expose the students to the subject of 

entrepreneurship and small business management, so as to prepare them to   establish and a new 

enterprise and effectively manage the same. 

 

Unit – I: Entrepreneurship: Importance, Characteristics and Qualities of Entrepreneurship; 

Entrepreneurial; Role of Entrepreneurship, Ethics and Social Responsibilities. 

 

Unit – II:  Role of Government; Role of IDBI, NIESBUD, SISI, DIC Financial Institutions 

Commercial Banks, Entrepreneurial Development Institutes, Universities and other Educational 

Institutions Offering Entrepreneurial Development Programme. 

 

Unit – III: Training: Designing Appropriate Training Programme to Inculcate Entrepreneurial 

Spirit, Training for New and Existing Entrepreneurs, Feedback and Performance of Trainees. 

 

Unit – IV: Women Entrepreneurship – Role & Importance, Profile Women Entrepreneur, 

Problems of Women Entrepreneurs, Women Entrepreneurship Development in India. 

 

Unit – V: Creativity and Entrepreneurship Sources and Methods of Ideas Planning and 

Development of Programmes -  E-Business Ventures; New Venture Management. 

 

Suggested Books: 

1. NVR Naidu and T. Krishna Rao, Management and Entrepreneurship, IK Int Pub House, 

New Delhi 

2. S Anil Kumar, Small Business and Entrepreneurship, IK Int Pub House, New Delhi 

3. Balraj Singh, Entrepreneurship Development, Wisdom, Delhi 

4. Timmons and Spinelli, New Venture Creation :Entrepreneurship for 21st Century, TMH, 

ND 

5. Tabarrok – Entrepreneurial Economics, Oxford University Press. 

6. C.V. Bakshi, Entrepreneurship Development, Excel Publications.  

7. Jain, Hand Book of Entrepreneurs, Oxford University Press. 

8. Vasant Desai, Small Business in Entrepreneurship, Himalaya Publishing House. 
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303 – AT 1:  CORPORATE ACCOUNTING 

 

Objective: The Objective of this course is to expose students to advanced accounting issues and 

practices such as maintenance of company accounts, valuation of goodwill and shares, and 

handling accounting adjustments. 

 

Unit - I: Corporate Financial Accounting: Objectives-Scope - Role of Corporate Accountant- 

Analysis and Interpretation of Financial Statements - Inflation Accounting. 

 

Unit - II: Valuation of Shares: Need for Valuation of Shares – Factors Effecting Value of Shares 

– Methods of Valuation – Impact of Earnings on Share Valuation – Role of Fundamental 

Analysis and Technical Analysis in Share Valuation – Fair Value of a Share – Buy Back of 

Equity Shares. 

 

Unit - III: Consolidated Financial Statements: Definition of Parent or Holding and its Subsidiary 

– Need for Consolidated Financial Statement – Preparation of Consolidated Balance Sheet of a 

Holding Company with one Subsidiary – Consolidation of Profit and Loss Account – 

Consolidated Statement of Changes in Financial Position. 

 

Unit - IV: Accounting Standards: Objectives – Advantages and Disadvantages of Accounting 

Standards – Accounting Standards Board (ASB) – International Accounting Standards and 

Linkage with Indian Accounting Standards –Accounting Standards under US GAAP and Indian 

GAAP. 

 

Unit - V: Financial Reporting: Concept, Objectives – Purpose of Financial Reporting and 

Specific Purpose of Report – Segment Reporting – Difficulties in Segment Reporting– Interim 

Reporting – Problems in Interim Reporting – Improving Financial Reporting – Value Added 

Statements – Disclosure of Value Added Statements – Economic Value Added – Human 

Resource Reporting - Environmental Reporting. 

 

Suggested Books: 

 

1. Advanced Accounting – Corporate Accounting Vol. 2 – Ashok Sehgal & Deepak Sehgal, 

Taxmann Allied Services Pvt Ltd, New Delhi. 

2. Advanced Accounting – Volume – 2; R.L. Gupta & Radhaswami S. Chand & Co. Delhi. 

3. Financial Accounting: A Managerial Perspective, R. Narayana Swamy, Prentice Hall of India. 

4. Financial Accounting for Business Managers: Asish K. Bhattacharyya, Prentice Hall of India. 

5. Human Resource Accounting – D. Prabhakara Rao. 

6. Advanced Accounts – Chakravarthy – Oxford Publishers. 

7. Modern Accountancy Vol.2 – A. Mukharjee and M. Hanieff – Tata McGraw Hill Publishing 

Company. New Delhi. 

8. Financial Accounting – A Managerial Perspective – R. Narayana Swami – Prentice Hall of 

India, New Delhi. 

9. Corporate Accounting – S.N. Maheswari & S.K. Maheswari, Vikas Publishing House, New 

Delhi. 
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304 AT 2: STRATEGIC COST MANAGEMENT 

 

Objectives: The course aims at to impart and inculcate the knowledge of controlling and 

effective management of cost among the students. 

 

Unit – I: Cost Management – Nature and Scope – Management of Value Chain – Tools of Cost 

Management. Product Costing Systems – Concepts and Design Issues. 

Unit – II: Activity Based Costing System – Meaning and Scope – Limitations of Traditional 

Costing Allocation Methods – Application of ABC System – Activity – Based Management – 

Concept and Scope – Target Costing – Benchmark Costing. 

Unit – III: Quality Cost Systems – Meaning and Application – Conflict Between Quality and 

Cost – Trade–off Between Quality and Price – Value Analysis – Life Cycle Costing – Learning 

Curve Analysis – JIT. 

Unit – IV: Cost Estimation – Methods – Costing Engineering – Using Regression Analysis – 

Evaluating Performance – Variance Analysis – Kaizen Costing. 

Unit – V: Cost Control and Cost Reduction – Managerial and Technical Aspects – Meeting the 

Cost Reduction Challenges Role of Cost Accountant. 

Suggested Books: 

1. ‘Cost Management’ – Strategies for Business Decisions HILTON, MAHER and SELT, Tata 

McGraw Hill, II ed. 2002. 

2. ‘Cost Accounting’ – Principles and Practice, B. M.Lall Nigam, Prentice Hall of India. 

3. Cost Accounting: Theory and Practice, Bhabatosh  Benarjee, Prentice Hall of India. 

4. ‘Principles of Quality Costs’ Principles, Implementation and Use Jack Companella, Prentice 

Hall of India Pvt. Ltd. 2000 (3rd Ed.) ‘Cost Accounting’ – Jain and Narang. 

‘Cost Accounting’ – A Managerial Emphasis’ Chrles Tn Horngren. 

‘Cost Accounting’ – B. Benerjee, World Press, Calcutta. 
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305 AT 3: MANAGEMENT CONTROL SYSTEMS 

 

Objective: The course aims at to impart and inculcate the knowledge of controlling and effective 

strategic systems of management among the students. 

 

Unit -I: Management Control: Objectives- Basic Concepts- The Formula Control Systems, 

Characteristics of Management Control Systems- Inter Relationship Among Strategic Planning, 

Management Control and Operational Control – Designing and Introduction of Management 

Control System – Management Control System and Responsibility Accounting -Informal 

Management Controls. 

Unit -II: Structure of Management Control : Need for Delegation- Responsibility Centers – 

Expense Centers -Revenue Centers – Profit Centers- Investment Centers, Research and 

Development Centers – Administrative and Support Centers – Performance of Expense Centers – 

Revenue Centers – Profit Centers – Investment centers – Organizational Structure of 

Responsibility Centers – Transfer Pricing – Objectives – Methods – Pricing Corporate Services 

and Administration of Transfer Prices. 

Unit -III: Management Control Process: Strategic Planning – Nature, Analysis of New 

Programmes – Ongoing Programmes – Strategic Planning Process – Programming and 

Budgeting – Budget Preparation Process; Performance Evaluation – Performance Evaluation 

Systems Interactive Control – Analyzing and Reporting – Types of Reports. 

Unit -IV: Special Applications: Controls for Differentiated Strategies – Corporate Strategy – 

Strategic Business Unit Concept – Top Management Style – Management Control in Service 

Organizations; Professional Services – Financial Services – Healthcare Service Organizations – 

Management Control in Non-profit Organizations – Characteristics – Measuring Output – 

Pricing Management Structure. 

Unit -V: Management Control in Multinational and Multi project Corporations (MNCs): 

Objectives, Characteristics, Performance Measurement of Subsidiaries Reporting System – Need 

for MIS between Parent and Subsidiary Companies – Structure of Multi Project Organization – 

Characteristics, Project Planning and Control Techniques, Control Indicators in Multi Project 

Organizations. 

Suggested Books: 

1. Management control Systems – Robert Anthony and Vijay Govindarajan Tata – McGrawhill 

publishing Company, New Delhi. 

2. Management Control Systems, N. Ghosh, Prentice Hall of India. 

3. Management information and control systems – Dr. Sushila Madan. Taxmann Allied Services 

Pvt. Ltd., New Delhi. 

4. Management Control systems Text and Cases – Subhash Sharma Tata- McGrawhill publishing 

Company, New Delhi. 
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303 FB 1: SECURITY ANALYSIS AND PORTFOLIO MANAGEMENT 

 

Objective: to enlighten the students with the Concepts and Practical applications of Security 

Analysis and Portfolio Management 

Unit – I: Concept of Investment, Investment Vs Speculation, and Security Investment Vs Non-

security Forms of Investment. Investment Process; Sources of Investment Information. Security 

Markets – Primary and Secondary. 

Unit – II: Return and Risk – Meaning and Measurement of Security Returns. Meaning and 

Types of Security Risks, Systematic Vs Non-systematic Risk.  Measurement of total risk. 

Unit – III: Fundamental Analysis – Economy, Industry and Company Analysis, Intrinsic Value 

Approach to Valuation of Bonds and Equity Shares. 

Unit – IV: Technical Analysis – Concept and Tools of Techniques Analysis – Technical 

Analysis Vs Fundamental Analysis. Efficient Market Hypothesis; Concept and Forms of Market 

Efficiency. 

Unit – V: Elements of Portfolio Management, Portfolio Models – Markowitz Model, Sharpe 

Single Index Model and Capital Asset Pricing Model. Efficient Frontier and Selection of Optimal 

Portfolio. Performance Evaluation of Portfolios; Sharpe Model, Treynor’s Model,  Jensen’s 

Model for Portfolio Evaluation. 

Suggested Books: 

1. Donald E. Fischer, Ronald J. Jordan, Security Analysis and Portfolio Management; Prentice 

Hall of India. 

2. Prasanna Chandra, Investment Analysis and Portfolio Management, Tata McGraw Hill. 

3. S. Kevin, Security Analysis and Portfolio Management, Prentice Hall of India. 

4. S. Kevin, Portfolio Management, Prentice Hall of India. 

5. J.C. Francis, Investments – Analysis and Management, McGraw Hill Int. 

6. Elton, EJ & Grober, MJ, Modern Portfolio Theory and Investment Analysis, John Wiley. 

7. Avadhani, VA, SAPM, Himalaya Publishers. 

8. Bhalla, VK Investment Management, S Chand. 

9. Punitavathy Pandian, SAPM, Vikas. 

10. Preeti Singh, Investment Management, Himalaya Publishers. 
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304 FB 2: INTERNATIONAL FINANCIAL MANAGEMENT 

 

Objective: to enlighten the students with the Concepts and Practical applications of International 

Financial Management. 

Unit I: International Monetary and Financial System: Evolution; Breton Woods Conference and 

Other Exchange Rate Regimes; European Monetary System, South East Asia Crisis and 

Subprime crisis-2008. 

Unit II: Foreign Exchange Risk: Transaction Exposure; Accounting Exposure and Operating 

Exposure – Management of Exposures – Internal Techniques, Management of Risk in Foreign 

Exchange Markets. 

Unit III: Features of Different International Markets: Euro Loans, CPs, Floating Rate 

Instruments, Loan Syndication, Euro Deposits, International Bonds, Euro Bonds and Process of 

Issue of GDRs and ADRs. 

Unit IV: Foreign Investment Decisions: Corporate Strategy and Foreign Direct Investment; 

Multinational Capital Budgeting; International Acquisition and Valuation, Adjusting for Risk in 

Foreign Investment. 

Unit V: International Accounting and Reporting; Foreign Currency Transactions, Multinational 

Transfer Pricing and Performance Measurement; Consolidated Financial Reporting. 

 

Suggested Books: 

1. Buckley Adrin, Multinational Finance, 3rd Edition, Engle Wood Cliffs, Prentice Hall of India. 

2. S.P.Srinivasan, B.Janakiram, International Financial Management, Wiley India, New Delhi. 

3. Clark, International Financial Management, Cengage, ND 

4. V.Sharan, International Financial Management, 3rd Edition, Prentice Hall of India. 

5. A.K.Seth, International Financial Management, Galgothia Publishing Company. 

6. P.G.Apte, International Financial Management, Tata Mc Grw Hill, 3rd Edition. 

7. Bhalla, V.K., International Financial Management, 2nd Edition, New Delhi, Anmol, 2001. 

8. V.A.Avadhani, International Financial Management, Himalaya Publishing House. 

9. Bhalla, V.K., Managing International Investment and Finance, New Delhi, Anmol, 1997. 
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305 FB 3: FINANCIAL DERIVATIVES 

 

Objective: to enlighten the students with the concepts and practical applications of derivatives in 

the security markets. 

 

Unit - I: Introduction to Financial Derivatives – Meaning and Need – Growth of Financial 

Derivatives in India – Derivative Markets – Participants- Functions – Types of Derivatives – 

Forwards – Futures – Options-Swaps – The Regulatory Framework of Derivatives Trading in 

India. 

 

Unit - II: Features of Futures –Differences Between Forwards and Futures – Financial Futures – 

Trading – Currency Futures – Interest Rate Futures – Pricing of Future Contracts- Value at Risk 

(VaR)-Hedging Strategies – Hedging with Stock Index Futures – Types of Members and 

Margining System in India – Futures Trading on BSE & NSE. 

 

Unit - III: Options Market – Meaning & Need – Options Vs Futures -Types of Options 

Contracts – Call Options – Put Options- Trading Strategies Involving Options – Basic Option 

Positions – Margins – Options on Stock Indices – Option Markets in India on NSE and BSE. 

 

Unit - IV: Option Pricing – Intrinsic Value and Time Value- Pricing at Expiration – Factors 

Affecting Options pricing- Put-Call Parity Pricing Relationship- Pricing Models - Introduction to 

Binominal Option Pricing Model – Black Scholes Option Pricing Model. 

 

Unit – V: Swaps – Meaning – Overview – The Structure of Swaps – Interest Rate Swaps – 

Currency Swaps – Commodity Swaps – Swap Variant – Swap Dealer Role –Equity Swaps – 

Economic Functions of Swap Transactions - FRAs and Swaps. 

 

Suggested Books: 

 

1. Hull C. John, “Options, Futures and Other Derivatives”, Pearson Educations Publishers, 

2. David Thomas. W & Dubofsky Miller. Jr., Derivatives valuation and Risk Management, Oxford 

University, Indian Edition. 

3. ND Vohra & BR Baghi, Futures and Options, Tata McGraw-Hill Publishing Company Ltd. 

4. Red Head: Financial Derivatives: An Introduction to Futures, Forward, Options” Prentice Hall of 

India. 

5. David A. Dubofsky, Thomas W. Miller, Jr.: Derivatives: Valuation and Risk Management, Oxford 

University Press. 

6. Sunil K.Parameswaran, “Futures Markets: Theory and Practice” Tata-McGraw-Hill Publishing 

Company Ltd. 

7. D.C. Patwari, Financial Futures and Options, Jaico Publishing House. 

8. T.V. Somanathan, Derivatives, Tata McGraw-Hill Publishing Company Ltd. 

9. NSE Manual of Indian Futures & Options & www. Sebi.com 

10. S.C. Gupta, Financial Derivatives: Theory, Concepts and Problems, Prentice Hall of India. 
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M.COM. - SEMESTER IV 

CP 401: FINANCIAL MARKETS AND SERVICES 

 

 

Objective: to enlighten the students with the concepts and practical dynamics of financial 

markets and financial services. 

 

Unit - I: Structure of Financial System – Role of Financial System in Economic Development- 

Financial Markets and Financial Instruments- Capital Markets – Money Markets –Primary 

Market Operations- Role of SEBI – Secondary Market Operations - Regulation – Functions of 

Stock Exchanges – Listing - Formalities -Financial Services Sector Problems and Reforms. 

 

Unit - II: Financial Services: Concept, Nature and Scope of Financial Services – Regulatory 

Frame Work of Financial Services – Growth of Financial Services in India – Merchant Banking 

– Meaning –Types – Responsibilities of Merchant Bankers – Role of Merchant Bankers in Issue 

Management – Regulation of Merchant Banking in India. 

 

Unit - III: Venture Capital – Growth of Venture Capital in India – Financing Pattern Under 

Venture Capital – Legal Aspects and Guidelines for Venture Capital. Leasing – Types of Leases 

– Evaluation of Leasing Option. Vs. Borrowing. 

 

Unit - IV: Credit Rating – Meaning, Functions - Debt Rating System of CRISIL, ICRA and 

CARE. Factoring, Forfeiting and Bill Discounting –Types of Factoring Arrangements- Factoring 

in the Indian Context. 

 

Unit - V: Mutual Funds – Concept and Objectives, Functions and types, Working of Public and 

Private Mutual Funds in India. Debt Securitization - Concept and Application - De-mat Services 

need and Operations-role of NSDL and CSDL. 

 

Suggested Books: 

 

1. I.M. Bhole, Financial Institutions and market, Tata McGraw Hill. 

2. V.A. Avadhani, Marketing of Financial Services, Himalayas Publishers, Mumbai. 

3. Vasant Desai, Indian financial system, Himalaya Publisher. 

4. Benton E.G., Fina 

ncial Intermediaries An introduction. 

5. Edminister R. D, Financial Institution, Markets and Management. 

6. Verma J.C A manual of Merchant Banking. 

7. West Lake. M, Factoring. 

8. N. Vinaykan, A Profile of Indian Capital Market. 
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CP 402 : INSURANCE PRODUCTS & MANAGEMENT 

 

Objective: to enlight the students with the concepts and practical dynamics of insurance 

products and management. 

 

Unit – I Risk and Insurance : Concept of Risk – Types of risk – Risk management – Objectives –

Importance – Tools of risk management – Concept of insurance – fundamental principles – 

Indian insurance sector –Insurance Regulatory and Development Authority (IRDA) – Challenges 

and recent developments in insurance sector in India. (Theory only)  

 

Unit – II Types of Insurance: Life insurance – Essentials of life insurance contract – Insurance 

pricing – Classification of life insurance policies – Re-insurance – Double insurance – 

Assignments – Surrender value – Computation of premium – Settlement of Claims – Progress of 

life insurance business in India – Role of LIC (Theory only)  

 

Unit – III Non-Life Insurance: Marine insurance – Marine losses – Types of marine insurance – 

Settlement of claims – Progress of marine insurance – Fire insurance – Objectives – Types and 

uses – Settlement of claims – Progress of fire insurance. (Theory only)  

 

Unit – IV Miscellaneous Insurance: Health insurance – objectives – Improtance – Types of 

health insurance policies – Settlement of claims – Employee benefits – Retirement plans – Crop 

insurance – salient features – Importance – Problems of crop insurance (Theory only)  

 

Unit – V Investment of funds: Investment of funds – Principles –Types of investment – Factors 

influencing investment decisions – Legal restrictions on investments by LIC and GIC – 

Prospects of insurance business in India (Theory only)  

 

Suggested books:  
 

1. George E.Rejda, Principles of Risk management and Insurance (Ninth Ed.,) Pearson 

education, Inc. and Dorling Kindersley Publishing Inc. Delhi. 

 2. Gupta, P.K., Insurance and Risk Management, Himalaya Publishing House, Hyderabad.  

3. Mathew, J.J., Insruance: Principles and Practice, RBSA Publishers, Jaipur.  

4. Mishra, M.N., and Mishra, S.B., Insurance Principles and practice, S.Chand& Co., Ltd., New 

Delhi.  

5. Nalini Prava Tiripathy and Prabir pal, Insurance: Theory and practice, PHI Learning Pvt., Ltd., 

New Delhi.  

6. Periasamy, P., and Veera Selvam, Risk and Insurance Management, Vijay Nicole Imprints 

Ltd., Chennai.  

7. Periasamy, P., Principles and practice of Insurance, Himalaya Publishing House, New Delhi. 

7. Periasamy, P., Principles and practice of Insurance, Himalaya Publishing House, New Delhi. 
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403 – AT 1:  DIRECT TAXES 

 

Objective: to acquaint the students with the theoretical and practical aspects of direct taxes 

including wealth taxes. 

 

Unit – I: Income Tax Act 1961: Basic Concepts, Income, Agriculture Income –Residential 

Status and Incidence of Tax - Incomes Exempt from Tax. 

Unit – II: Income from Salaries: Chargeability, Deductions, Perquisites, Computation of Salary 

Income. 

Unit – III: Income from House Property, Chargeability, and Computation of Income. 

Unit – IV: Income from Business or Profession - Capital Gains and Income from Other Sources 

–Computation of Total Income. 

Unit – V: Wealth Tax Act, 1957 – Chargeability – Incidence of Tax – Assets – Deemed Assets - 

Assets Exempt from Wealth Tax - Return of Wealth and Assessment – Rates of Tax - 

Computation of Net Wealth. 

 

Suggested Books: 

 

1. Dr. V.K. Singhania & Dr. Kapil Singhania, Direct Taxes Law and Practice, Taxman 

Publications Pvt. Ltd., New Delhi. 

2. Bhagavati Prasad, Direct Taxes Law and Practice, Wishwa Prakashan, New Delhi. 

3. Dinkar Pagare, Income Tax and Practice, Sultan Chand and Sons, New Delhi. 
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404 – AT 2:  INDIRECT TAXES 

Objective: to acquaint the students with the basics and latest developments in the areas of 

Indirect taxes. 

 

Unit – I: Excise Duty - Introduction – Laws Relating to Excise Duty – Nature of Excise Duty – 

Basic Concepts – Taxable Event for Excise Duty – Types of Excise Duties – Exempted Goods. 

Unit – II: Excisable Goods – Classification of Goods – Valuation of Goods.(Simple problems on 

Excise Duty) 

Unit – III: CENVAT Credit – Input Goods and Services for CENVAT Credit – Capital Goods 

for CENVAT Credit – Exempted Final Products / Output Services. 

Unit – IV: Customs Duty - Introduction – Basic Concepts – Scope and Coverage of Customs 

Duty - Nature of Customs Duty – Classification for Customs – Types of Custom Duties. 

Exemptions from Customs Duty – Valuation for Customs Duty.(Simple problems on Custom 

Duty) 

Unit – V: Customs Procedures: Import Procedures - Export Procedures - Baggage, Courier and 

Post – Warehousing in Customs – Duty Draw Back. 

 

Suggested Books: 

1. V.S. Datey, Indirect Taxes Law & Practice, Taxman Publications Pvt. Ltd., New Delhi. 

2. V.K.Sareen and Ajay Sharma, Indirect Tax laws, Kalyani Publications, New Delhi. 

 

 

 

 

 

 

 

 

 

 

 

 



 25 

 

405 – AT 3: TAX PLANING AND MANAGEMENT 

 

Objective: to acquaint the students with the theoretical and practical aspects of tax planning and 

management. 

 

Unit – I: Introduction: Tax Planning and Management – Tax Avoidance, Tax Planning, Tax 

Evasion – Tax Evasion in India – Measures of the State for Tax Evasion. 

 

Unit – II: Tax Planning for Salaried Persons – Application of  Sec 80C in reducing the tax bill of 

Salaried Persons – Choice between Perquisites and Allowances. 

 

Unit – III: Tax Planning for Firms and HUF- Meaning-Different Schools of HUF-Assessment of 

HUF and Firms – Partition of a HUF- Scheme of taxation of firms – Allowance and 

Disallowance for remunerations paid to partners. 

 

Unit – IV: Tax Planning for Companies – Meaning – Types of Companies and Tax rates – 

Provisions relating to Company assessment – Dividend distribution tax – Deemed Dividend – 

Minimum alternative tax. 

 

Unit – V: Tax Planning for Small Business – Provision relating to SEZs, Software Parks, SSI – 

Exemptions on Central Excise on SEZs, Software Parks, SSIs. 

 

Suggested Books: 

 

1. Dr. V.K. Singhnia& Dr. Kapil Singhania, Direct Taxes Law and Practice, Taxman 

Publications Pvt. Ltd., New Delhi. 

2. Bhagavati Prasad, Direct Taxes Law and Practice, WishwaPrakashan, New Delhi. 
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403 FB 1: ADVANCED BANKING 

 

Objective: The course aims at to impart and inculcate the knowledge of development and 

financial sector reforms among the students. 

 

Unit – I: Central Banking Concept – Central Banking Policy in Developed and Developing 

Economics – Functions – Note Issues – Banker to the Government; Banker to Commercial 

Banks – Credit Control – Techniques – Structure and Organization of RBI – Role of RBI as 

Central Bank. 

 

Unit – II: Structure and Organization of Central Bank in USA and UK – Objectives and 

Techniques of Central Banking Policy in Developed and Less Developed Countries – A Critical 

Study of Theory and Practice of Central Banking in USA and UK. 

 

Unit – III: Development of Commercial Banking in UK, USA and India – Study of Nature and 

Structure of Commercial Banking in India and Abroad – Theories of Asset Management of 

Commercial Banks, Recent Developments in Commercial Banking in USA, UK and India. A 

Study of Money and Capital Markets in UK, USA and India. 

 

Unit – IV: Economic Stabilization Policy – Objectives of Monetary Policy – Choosing Between 

Conflicting Objectives – Monetary Policy and Economic Stabilization – Fiscal Policy and 

Economic Stabilization – Interdependence of Monetary and Fiscal Policies – Debt Management 

Policy. 

 

Unit –V: Financial Sector Reforms in India – Need for Reforms – Major Reforms After 1991 – 

Issues and Impact of Financial Reforms. 

 

Suggestive Books: 
 

1. Hawtrey “The art of Central Banking “ Augustus M.Kelley Publishers, 1970 – New York. 

2. Narendra Kumar – Bank Nationalism of India – A Symposium – Lalvani Publishing House, 

1969 – Mumbai. 

3. Pai Panandikar & N C Mehra – Rural Banking – National Institute of Bank Management – 

Mumabi. 

4. Vasant Desai – Indian Banking – Nature and Problems – Himalaya Publications House – 

Mumbai. 

5. Benjamin H Bankhurt – Banking Systems – Times of India Press – Mumbai. 

6. Charless L Prather – Money & Banking – Richard.D.Irwin Inc. – Illinois 

7. Mongia J.N. – Banking Around the world – Allied Publishers Pvt Ltd., Mumbai. 

8. Bhole, L.M – Financial Institutions and Markets, Tat McGraw – Hill Publishing Company 

Limited, New Delhi, 2004. 

9. Khan, M.Y – Indian Financial System, Tat McGraw Hill Publishing Company Limited, New 

Delhi, 2004. 
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404 FB 2: RURAL BANKING 
 

Objective: To expose the students with the functioning of rural credit institutions in India along 

with the prospects and problems of financial inclusion including priority sector. 
 

Unit I – Rural India: Demographic features-Economic features-Rural poverty-main causes and 

methods of measuring rural poverty-Rural Infrastructure-Rural Development Policy- Govt. 

policies and programmes-Economic Reforms and its impact on rural economy. 
 

Unit II-Financing Rural Development: Functions and policies of RBI and NABARD ;Rural 

Credit Institutions-Role and functions -Role of Information and Communication Technologies in 

rural banking- Regulation of Rural Financial Services. 

 

Unit III-Financial inclusion: Concept and its role in inclusive growth- Micro credit, micro 

insurance scheme - Business Facilitators and Business Correspondents in rural financing- 

SHGs/NGOs, linkages with banking, latest guidelines of GOI and RBI. 
 

Unit IV-Priority Sector Financing and Govt. initiatives: Components of priority sector-RBI 

Guidelines; Government initiatives: Poverty alleviation programmes/Employment 

programmes/Production oriented programmes-Rural housing and Urban housing schemes under 

priority sector-Educational loans. 
 

Unit V-Problems and prospects of Rural Banking: Problems of rural branches of commercial 

banks and regional rural banks-emerging trends in rural banking-financing poor as bankable 

opportunity. 

Suggested Books: 

1. Vasantha Desai, Indian Banking-Nature and Problems, Himalaya Publishing House, Mumbai 

2. Khan, M.Y., Indian Financial System, Tata McGraw Hill Publishing Company Ltd., New 

Delhi 

3. Pai Panandikar & NC Mehra, Rural Banking, National Institute of Bank Management, Pune 

4. Guruswamy, S., Banking in the New Millenium, New Century Publications, New Delhi 

5. Uppal RK, & Rimpi Kaur, Banking Sector Reforms in India, New Century Publications, New 

Delhi 

6. Indian Institute of Banking & Finance, Rural Banking, Mumbai 

7. Uppal RK & Pooja, Transformation in Indian Banks-Search for better tomorrow, Sarup Book 

Publisher Private Ltd., New Delhi 

8. Shyam Ji Mehrotra, New Dimensions of Bank Management, Skylark Publications, New Delhi. 
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405 FB 3: FINANCIAL INSTITUTIONS 

 

Objective: To acquaint the student with the different types of NBFCs and their contribution to 

the overall development of the Indian financial system. 

Unit – I: Origin – Concept – Definition – Structure – Role of Financial Institutions. 

Unit – II: Non-Bank Financial Companies – Introduction – Concept – Definition – Scope and 

Meaning – Role. 

Unit – III: NBFCs – Structure – Growth – Regulation of NBFCs.- An Overview of the Present 

Position of NBFCs. 

Unit – IV: Non – Bank Statutory Financial Organizations – Concept – Structure – Nature, 

Functions and Role of NBSFOs. 

Unit – V: Financial Performance of Non-Banking Statutory Financial Organizations – 

Investment Pattern – Strengthening of NBFCs. – Reforms in NBSFOs. 

Suggested Books: 

1. Bhole, L.M – Financial Institutions and Markets, Tat McGraw – Hill Publishing Company 

Limited, New Delhi, 2005. 

2. Khan, M.Y – Indian Financial System, Tat McGraw Hill Publishing Company Limited, New 

Delhi, 2004. 

3. Indian Banks Association, Indian Banking Year Book 2004, Mumbai, 2005. 

4. RBI, Report on Trends and Progress of Banking in India, various issues, Mumbai. 
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T dæ\ãdt   e÷~] Á|üXÊïÁ|ü‘ê\T

2016`17 Á|ü<∏äeT dü+e‘·‡s¡+ (1e, 2e ôd$Tdüºs¡T¢)

2017`18 ~«rj·T dü+e‘·‡s¡+ (3e, 4e ôd$Tdüºs¡T¢)

Sl. Paper Title Credits Internal Semester End Total
No. Code Examination Marks

1. 101 ‘Ó\T>∑T uÛ≤cÕ#·]Á‘· 5 25 75 100

2. 102 ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘· 5 25 75 100

3. 103 Ä+Á<ÛäT\ #·]Á‘·̀ dü+düÿ è‹ 5 25 75 100

4. 104 ø±e´ Hê≥ø±\T 5 25 75 100

5. 105 C≤q|ü<ä $C≤„q+ 5 25 75 100

1. 201 ‘Ó\T>∑T uÛ≤cÕ#·]Á‘· 5 25 75 100

2. 202 ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘· 5 25 75 100

3. 203 #Û·+<√yê´ø£s¡D≤\+ø±sê\T 5 25 75 100

4. 204 ø±e´Hê≥ø±\T 5 25 75 100

5. 205 ◊∫Ã¤ø£+: 1. Ád”Ôyê<ä kÕVæ≤‘·́ + 5 25 75 100
2. ùV≤‘·Tyê<ä kÕVæ≤‘·́ +

1. 301 ÁbÕNqkÕVæ≤‘·́ $eTs¡Ù dæ<ë∆+‘ê\T`dü÷Á‘ê\T 5 25 75 100

2. 302 qyê´+Á<Ûäø£$‘·«+`<ä[‘·kÕVæ≤‘·´+ 5 25 75 100

3. 303 kÕe÷q´ uÛ≤cÕXÊg+ 5 25 75 100

4. 304 »s¡ï*»+ ` nqTyê<ä+ 5 25 75 100

5. 305 ◊∫Ã¤ø£+: 1. qqïj·T 5 25 75 100
2. ø£+<äT≈£L] MπsX̄*+>∑+

1. 401 Ä<ÛäTìø£kÕVæ≤‘·́ $eTs¡Ù dæ<ë∆+‘ê\T`dü÷Á‘ê\T 5 25 75 100

2. 402 qyê´+Á<Ûä e#·q kÕVæ≤‘·́ + 5 25 75 100

3. 403 kÕe÷q´ uÛ≤cÕXÊg+ 5 25 75 100

4. 404 dü+düÿ è‘· kÕVæ≤‘·́  |ü]#·j·T+ 5 25 75 100

5. 405 ◊∫Ã¤ø£+: 1. Á|üã+<Ûä kÕVæ≤‘·́ + 5 25 75 100
2. e÷+&É*ø£ $C≤„q+

* ÁbÕC…ø̆º esYÿ 2e ôd$TdüºsY ‘·sê«‘· yÓTT<ä̋ …’, 4e ôd$TdüºsY̋ À düeTs¡ŒD, Áô|+C…fÒwüHé, yÓ’yê

(eTÚœø£ |üØø£å) ñ+≥T+~. yÓTT‘·Ô+ 100 e÷s¡Tÿ\T
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

Minutes of meeting of the Board of Studies in Telugu held on 8–7–2016 at

10.00 AM at Depeartment of Telugu, Adikavi Nannaya University Campus,

Rajamahendravaram.

1. Prof. V. Simmanna – Convenor
Department of Telugu
Andhra University
Visakhapatnam

2. Prof. S. Raghunadha Sarma – Honorary Member
Rajamahendravaram

3. Dr. A. Narayana Rao – Honorary Member
Rajamahendravaram

4. Dr. T. Vasu – Special Invitee
Course Co–ordinator
Department of Telugu
Adikavi Nannaya University

5. Dr. KVND Vara Prasad – Special Invitee
Department of Telugu
Adikavi Nannaya University

6. Dr. T. Satyanarayana – Special Invitee
Department of Telugu
Adikavi Nannaya University

7. Dr. D. Lakshmi Narasamma – Special Invitee
Department of Telugu
Adikavi Nannaya University
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+ ‘Ó\T>∑T $uÛ≤>∑+˝À ~. 8`7`2016q ñ<äj·T+ 10 >∑+≥\≈£î

»]–q düe÷ẙX̄+˝À BOS ø£̇ «qsY eT]j·TT düuÛÑT´\T rdüT≈£îqï ìs¡íj·÷\T :

1. m+.@. ‘Ó\T>∑T 4 ôd$Tdüºs¡T¢ 4 I5 R 20 düu…®≈£îº\T.

2. $X̄«$<ë´\j·T+ ìs¡íj·T+`ÁbÕC…≈£îº esYÿ (100 e÷s¡Tÿ\T) 2e ôd$TdüºsY ‘·s¡Tyê‘·.

3. Á|ü‹ ù||üsY̋ ÀqT dæ\ãdt 4 j·T÷ì≥T¢>± ìs¡ísTT+#·&ÉyÓTÆ+~.

4. á bÕsƒê´+XÊ\T 2016`2017 $<ë´dü+e‘·‡s¡+ qT+&ç neT˝Ö‘êsTT.

5. Á|ü‹ ù||üsYøÏ uÀ<Ûäq düeTj·T+ yêsêìøÏ 6 >∑+≥\T.

6. Á|ü‹ ù||üsYøÏ 5 Á¬ø&ç≥T¢ ø√s¡T‡ yÓTT‘·Ô+ 100 Á¬ø&ç≥T¢ eT]j·TT ÁbÕC…øº̆ 5 Á¬ø&ç≥T¢.

7. ôd$TdüºsY |üØø£å\≈£î 75 e÷s¡Tÿ\T.

Ç+≥s¡ï Ÿ̋ 25 e÷s¡Tÿ\T : 15 Ç+≥s¡ï Ÿ̋ |üØø£å\T, 5 môd’HéyÓT+{Ÿ‡,

5 Áô|C…+fÒwüHé.

8. m+.@. ‘Ó\T>∑T Á|üẙX̄ |üØø£å sêj·T&ÜìøÏ ns¡Ω‘·\T.

1. B.A, B.Com, B.Sc. &çÁ^\˝À kÕ<Ûës¡D ‘Ó\T>∑T ˇø£ ù||üsY #·<äTe⁄≈£îqï  $<ë´s¡Tú\T.

2. B.A. (ôdŒwü̋ Ÿ ‘Ó\T>∑T), B.A.(OL) #·<äTe⁄≈£îqï $<ë´s¡Tú\T.

9. dæ\ãdt UGC–NET, AP–SET, JL, DL |üØø£å\≈£î nqT>∑TD+>± ‘·j·÷s¡T#̊j·Tã&ç+~.

10. ÁbÕC…ø̆º esYÿ &ç»πsºwüHé 50 e÷s¡Tÿ\T, Áô|C…+fÒwüHé 25 e÷s¡Tÿ\T, eTÚœø£ |üØø£å 25 e÷s¡Tÿ\T,

yÓTT‘·Ô+ : 100 e÷s¡Tÿ\T. Ç~ $X̄«$<ë´\j·T Ä#ês¡T´ì/n<Ûë´|ü≈£îì düeTø£å+˝À »s¡T>∑T‘·T+~.

11. á dæ\ãdt ñuÛÑj·T >√<ëe] õ˝≤¢\˝Àì $X̄«$<ë´\j·T nqTã+<Ûä ôd+≥s¡¢≈£î 2016`17

$<ë´dü+e‘·‡s¡+ qT+&ç e]Ô+|üe⁄‘·T+~.

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T dæ\ãdt

m+.@. ‘Ó\T>∑T (Á|”$j·Tdt) yÓTT<ä{Ï ôd$TdüºsY :

ù||üsY : 1 ` ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

ù||üsY : 2 ` ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

ù||üsY : 3 ` Ä+Á<ÛäT\#·]Á‘· ` dü+düÿ è‹

ù||üsY : 4 ` ø±e´ Hê≥ø±\T

ù||üsY : 5 ` C≤q|ü<ä $C≤„q+

m+.@. ‘Ó\T>∑T (Á|”$j·Tdt) ¬s+&Ée ôd$TdüºsY :

ù||üsY : 1 ` ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

ù||üsY : 2 ` ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

ù||üsY : 3 ` #Û·+<√yê´ø£s¡D≤\+ø±sê\T

ù||üsY : 4 ` ø±e´ Hê≥ø±\T

ù||üsY : 5 ` ◊∫Ã¤ø£+ 1. Ád”Ôyê<ä kÕVæ≤‘·́ +,  2. ùV≤‘·Tyê<ä kÕVæ≤‘·́ +

m+.@. ‘Ó\T>∑T (ô|ò’q Ÿ̋) eT÷&Ée ôd$TdüºsY :

ù||üsY : 1 ` ÁbÕNq kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

ù||üsY : 2 ` qyê´+Á<Ûä ø£$‘·«+ ` <ä[‘· kÕVæ≤‘·́ +

ù||üsY : 3 ` kÕe÷q´ uÛ≤cÕXÊg+

ù||üsY : 4 ` »s¡ï*»+ ` nqTyê<ä+

ù||üsY : 5 ` ◊∫Ã¤ø£+ : 1. qqïj·T,  2. ø£+<äT≈£L] MπsX̄*+>∑+

m+.@. ‘Ó\T>∑T (ô|ò’q Ÿ̋) Hê\Ze ôd$TdüºsY :

ù||üsY : 1 ` Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

ù||üsY : 2 ` qyê´+Á<Ûä e#·q kÕVæ≤‘·́ +

ù||üsY : 3 ` kÕe÷q´ uÛ≤cÕXÊg+

ù||üsY : 4 ` dü+düÿ è‘· kÕVæ≤‘·́  |ü]#·j·T+

ù||üsY : 5 ` ◊∫Ã¤ø£+ : 1. Á|üã+<Ûä kÕVæ≤‘·́ +,  2. e÷+&É*ø£ $C≤„q+

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY

ù||üsỲ 1 : ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

j·T÷ì{Ÿ 1. (m) uÛ≤s¡‘·<˚X¯+˝À uÛ≤wü\T ` Væ≤+<ë«s¡´, Á<ë$&É, eTT+&Ü, dæH√, {Ïu…{°Hé uÛ≤cÕ

≈£î≥T+u≤\T.

(_) Væ≤+<ë«s¡́  Á<ë$&É uÛ≤wü\T ` |üs¡düŒs¡ Á|üuÛ≤e+

j·T÷ì{Ÿ 2. (m) Á<ë$&É uÛ≤wü\T, ‘·<ä«´eVü≤s¡Ô\T ` yê] ÁbÕ+‘ê\T, Á<ë$&É uÛ≤wü\˝À ‘Ó\T>∑TkÕúq+

uÛÖ>√[ø£+>± dü]Vü≤<äT› uÛ≤wü\T

(_) Á<ë$&É uÛ≤cÕ \ø£åD≤\T, Ä+Á<ÛäeTT, ‘Ó\T>∑T, ‘ÓqT>∑T, |ü<ë\ |ü⁄≥Tº|üPs√«‘·Ôsê\T

yê{Ï yê´|æÔ.

j·T÷ì{Ÿ 3. (m) ÁbÕvïqïj·T j·TT>±+Á<Ûä uÛ≤wü, qqïj·T j·TT>±+Á<Ûä uÛ≤wü, eT<Ûä́ j·TT>±+Á<Ûä uÛ≤wü,

Ä<ÛäTìø£ uÛ≤wü.

(_) #ê]Á‘·ø£+>± ‘Ó\T>∑T˝À dü+~Û ` Ä>∑eT dü+~Û,  Ä<̊X̄ dü+~Û, ˝À|ü dü+~Û, ø£fī,

Á<äT‘· Á|üø£è‹ø£+ ` |ü<ë\ eØZø£s¡D ` ÁbÕNq Ä<ÛäTìø£ ‘Ó\T>∑TuÛ≤wü̋ À dü+~Û.

j·T÷ì{Ÿ 4. (m) ‘Ó\T>∑T |ü<ä ìsêàD+ ` HêeTyê#·ø£+ ` *+>∑+ ` e#·q+, ÁbÕNHê+Á<Ûä+ qT+&ç

Ä<ÛäTìø£ Ä+Á<Ûä+ es¡≈£L e∫Ãq e÷s¡TŒ, düs¡«Hêe÷\T ` dü+U≤´yê#·ø±\T.

(_) e÷+&É*ø£ $C≤„q+, e÷+&É*ø±\ Ä$sê“¤e+ ̀  \ø£åD≤\T, uÛÒ<ë\T, yê´|æÔ, e÷+&É*ø£

uÛÑ÷>√fi¯+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. ‘Ó\T>∑T uÛ≤cÕ $ø±dü+ ` Ä#ês¡́  >∑+{Ï CÀ–k˛eTj·÷õ.

2. ‘Ó\T>∑T uÛ≤cÕ #·]Á‘· ` Ä#ês¡́  uÛÑÁ~sêE ø£èwüíeT÷]Ô.

3. Á<ë$&É uÛ≤wü\T ` Ä#ês¡́  |æ.j·Tdt. düTÁãVü≤àD´+.

4. ‘Ó\T>∑Tyêø£́ + ` Ä#ês¡́  #̊≈£L] sêe÷sêe⁄.

5. dü+~Û ` Ä#ês¡́  ø√sê&É sêeTø£èwüíj·T´.

6. Á<ë$&É uÛ≤wü\T #·]Á‘· ` &Üˆˆ ø£¬sƒes¡|ü⁄ yÓ+ø£Á{≤eTj·T´.

7. ‘Ó\T>∑T uÛ≤cÕ#·]Á‘· ` &Üˆˆ yÓ\eT\ dæeTàqï.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY

ù||üsỲ 2 : ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

j·T÷ì{Ÿ 1. (m) yêvàj·T, kÕs¡dü«‘·, kÕVæ≤‘·́  X̄u≤›sêú\T ` kÕVæ≤‘·́  #·]Á‘· dü«s¡÷|ü dü«uÛ≤yê\T

(n<Ûä́ j·Tq |ü<ä∆‘·T\T) 1.ø±˝≤qTdüs¡D, 2.#ê]Á‘·ø£, 3.‘·T\Hê‘·àø£ |ü<ä∆‘·T\T.

(_) Ä+Á<Ûä kÕVæ≤‘·́ #·]Á‘·≈£î nqTyÓ’q j·TT>∑$uÛ≤>∑+`j·TT>∑ø£s¡Ô ìπs∆X̄+

ÁbÕvïqïj·T j·TT>∑+`XÊdüHê\T`#Û·+<√$X‚cÕ\T`ø±e´ dü+uÛ≤e´‘·.

j·T÷ì{Ÿ 2. (m) qqïj·Tj·TT>∑+ (1000`1100) uÛ≤s¡‘ê+ÁBÛø£s¡D≈£î #ê]Á‘·ø£ H̊|ü<∏ä́ +, qqïj·T

uÛ≤s¡‘ê+ÁBÛø£s¡D |ü<ä∆‹`qqïj·T ø£$‘êØ‘·T\T`Äràj·T‘·̀ j·TT>∑ÁbÕeTTK´+.

(_) •eø£$j·TT>∑+(1101`1245) bÕ\Tÿ]øÏ k˛eTHê<∏äTì ø£è‘·T\ düMTø£å̀  e÷s¡Z, <̊•,

edüTÔø£$‘·\ dü«s¡÷|ü+` C≤qT‘ÓqT>∑T dü«uÛ≤e+.

Ç‘·s¡ ø£e⁄\T : 1. qHÓï#√&ÉT&ÉT, 2. •e<̊ej·T´, 3. #·Áø£bÕDÏ s¡+>∑Hê<∏äT&ÉT,

    4. j·TT<Ûëyê≈£îÿ\ nqïeTj·T´ ` •eø£$ j·TT>∑ Á|ü‘̊´ø£‘·.

j·T÷ì{Ÿ 3. (m) ‹ø£ÿq j·TT>∑+ (1245`1301) ‹ø£ÿq (düeTq«j·T <äèwæº) Vü≤]Vü≤s¡Hê<∏ä ‘·‘·Ô«+ `

‹ø£ÿq ø£è‘·T\ düMTø£å ` ø£$‘ê Ø‘·T\T ` Äràj·T‘·.

Ç‘·s¡ ø£e⁄\T : 1. πø‘·q, 2. e÷s¡q, 3. eT+#Óq, 4. >√q ãT<ë∆¬s&ç¶.

(_) mi¿q j·TT>∑+ (1301`1350) ` mi¿q ø£è‘·T\ bÂsê´|üs¡́ + `ø£è‘·T\ düMTø£å `

Hê#·q k˛eTHê<ÛäTì ø£è‹ düMTø£å̀ mi¿q, k˛eTq\ ø£$‘ê ‘ês¡‘·eT´+.

j·T÷ì{Ÿ 4. (m) uÛ≤düÿs¡sêe÷j·TD ø£è‹ düMTø£å.

Ç‘·s¡ ø£e⁄\T : 1. ẙTeTT\yê&É ;ÛeTø£$, 2. ø£èwüíe÷#ês¡T´\T.

lHê<∏äj·TT>∑+ (1361`1500) lHê<∏äTì ø£è‘·T\ düMTø£å ` HÓ’wü<Ûë+ÁBÛø£s¡D |ü<ä∆‹

` ø£$‘êØ‘·T\T ` Äràj·T‘·.

(_) b˛‘·q ø£è‘·T\T ` düMTø£å.

Ç‘·s¡ ø£e⁄\T : 1. |æqMs¡q (X̄è+>±s¡ XÊ≈£î+‘·\+), 2. >ös¡q (Vü≤]X̄Ã+Á<√bÕU≤´q+)

3. »ø£ÿq($ø£ÿe÷s¡ÿ #·]Á‘·+), 4. nq+‘êe÷‘·T´&ÉT (uÛÀ»sêJj·T+),

5.nqïeTj·T´ ` ẙeTq\ kÕe÷õø£ dü+düÿs¡D <äèø£Œ<∏ä+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<Ûä kÕVæ≤‘·́  #·]Á‘· ` |æ+>∑[ \ø°åàø±+‘·+.

2. ‘Ó\T>∑T kÕVæ≤‘·́  #·]Á‘· (dü+|ü⁄≥+ 1`2) ` Ä#ês¡́  ø=s¡¢bÕ{Ï lsêeTeT÷]Ô.

3. ‘Ó\T>∑T kÕVæ≤‘·́  düMTø£å ` Ä#ês¡́  õ. Hê>∑j·T´.

4. Äs¡TÁ<ä ` düeTÁ>±+Á<Ûä kÕVæ≤‘·́ + ` (1,2,3,4 dü+|ü⁄{≤\T)
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY

ù||üsỲ 3 : Ä+Á<ÛäT\ #·]Á‘· ` dü+düÿ è‹

j·T÷ì{Ÿ 1. (m) dü+düÿ è‹ ` ìs¡«#·q+— Ä+Á<ÛäC≤‹ yê´|æÔ ` ‘Ó\T>∑T ÁbÕ<̊•ø£‘·«+` (Ä+Á<Ûä<̊X̄+

|üPs¡«ø±\|ü⁄ ù|s¡T¢) ` ‘Ó\T>∑TuÛ≤wü ÁbÕNq‘· ` }fī¢ù|s¡T¢ ` Çfīflù|s¡T¢.

(_) ‘Ó\T>∑T |ü+&ÉT>∑\T ` dü+düÿ è‹,  ‘Ó\T>∑T qè‘·́ ø£fī ≈£L∫|üP&ç ` Ç‘·s¡qè‘ê´\T.

j·T÷ì{Ÿ 2. (m) Ä+Á<Ûä sê»´ kÕú|üq+ ` XÊ‘·yêVü≤qT\T ` Á|ü»\ dü+|òüTJeq+ ` Çøå±«≈£î\T `

|ü\¢e⁄\T ̀  ãèVü≤‘·Œ˝≤j·TqT\T ̀  XÊ\+ø±j·Tq sêC≤´\ dü+düÿ è‹ ̀  kÕVæ≤‘·́ ùde.

(_) #êfīóø£́ , #√&ÉT\T yÓ\Hê{Ï ` ‘Ó\T>∑T#√&ÉT\ kÕVæ≤‘·́ ùde.

j·T÷ì{Ÿ 3. (m) ø±ø£rj·TT\T ` ¬s&ç¶sêC≤´\ bÕ\Hê yÓ’uÛÑe+ ` kÕVæ≤‘·́  ùde.

(_) $»j·Tq>∑s¡ kÕÁe÷»´+ ` Hêj·Tø£, >√˝Àÿ+&É sêC≤´\ kÕVæ≤‘·́  ùde.

j·T÷ì{Ÿ 4. (m) Ä<ÛäTìø£ j·TT>∑+`kÕ«‘·+Á‘√´<ä́ eT+`uÛ≤cÕ ÁbÕ‹|ü~ø£ sêÁcÕº\T ` Á|ü‘̊´ø£ sêh

ñ<ä´e÷\T.

(_) qMHê+Á<Ûä ìsêà‘·\T: ø£+<äT≈£L], >∑Ts¡C≤&É, ∫\ø£eT]Ô, s¡|òüTT|ü‹ yÓ+ø£≥s¡‘·ï+

Hêj·TT&ÉT, Hê´|ü‹ düTu≤“sêe⁄, <äT–Zsê\, ø±oHê<∏äTì, |ü{≤º_Û d”‘êsêeTj·T´,

≥+>∑T≥÷], bı{Ïº lsêeTT\T, >±&ç#·s¡¢, ø£≥ºeT+∫, yÓ÷ø£å>∑T+&É+, <äTsêZu≤sTT

<̊XŸeTTUŸ, mHé.õ.s¡+>±, q+<äeT÷] ‘ês¡ø£ sêe÷sêe⁄.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<ÛäT\ #·]Á‘· ` dü+düÿ è‹ ` K+&Ée*¢ \ø°åàs¡+»q+, u≤ Ò̋+<äT X‚Ks¡+

2. Ä+Á<ÛäT\ kÕ+|òæTø£ #·]Á‘·  ` düTs¡es¡+ Á|ü‘ê|ü¬s&ç¶.

3. Ä+Á<ÛäT\ dü+düÿ è‹ ` #·]Á‘· ` ø£+uÛÑ+bÕ{Ï dü‘·́ Hêsêj·TD.

4. Ä+Á<ÛäT dü+øÏå|üÔ #·]Á‘· ` @≥T≈£L] ã\sêeTeT÷]Ô.

5. Ä<ÛäTìø£ Ä+Á<ÛäÁ|ü<̊XŸ #·]Á‘· ` |æ. sê|òüTTHê<∏äsêe⁄.

6. düeTÁ>±+Á<Ûä<̊X̄#·]Á‘· (5 dü+|ü⁄{≤\T) ` eTTbÕŒfīfl Vü≤qTeT+‘·sêe⁄.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY

ù||üsỲ 4 : ø±e´Hê≥ø±\T

j·T÷ì{Ÿ 1. qqïj·T ` eTVü‰uÛ≤s¡‘·+ ` Ä~|üs¡«+ ` ~«rj·÷XÊ«dü+ ` kÂ|üsêíU≤´q+, 26e

|ü<ä́ + ªªneTè‘·eTT‘√qT<ä“¤eyÓTÆ ..... µµ qT+&ç 56e |ü<ä́ + ªªnì\T&ÉT |üø£åj·TT>∑à....µµ

|ü<ä́ + es¡≈£î.

j·T÷ì{Ÿ 2. mi¿q ` eTVü‰uÛ≤s¡‘·+ ` ns¡D´|üs¡«+ ` |ü+#·e÷XÊ«dü+ ` <Ûäs¡àyê´<Û√bÕU≤´q+

27e e#·q+ ªªnø£åD+ãT.... µµ qT+&ç 112 ª˙e&ç–q....µ e#·q+ es¡≈£î.

j·T÷ì{Ÿ 3. C≤wüße ` >∑_“\+ (yÓTT<ä{Ï uÛ≤>∑+)

j·T÷ì{Ÿ 4. (m) ll ` eTVü‰Á|ükÕúq+ (dü+ø£\q+)

(_) ÄÁ‘̊j·T ` mHé.õ.z. Hê≥ø£+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<ÛäeTVü‰uÛ≤s¡‘· yê´U≤´q Á>∑+<∏ë\T ` {Ï.{Ï.&ç. Á|ü#·Ts¡D.

2. C≤wüßyê kÕVæ≤‘·́ +.

3. ll ø£$‘·«+ ` $T]j·÷\ sêeTø£èwüí.

4. ÄÁ‘̊j·T kÕVæ≤‹ ` Hê≥ø±\T.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY

ù||üsỲ 5 : C≤q|ü<ä $C≤„q+

j·T÷ì{Ÿ 1. (m) C≤q|ü<ä $C≤„q+ ìs¡«#·q+`\ø£åD≤\T, eØZø£s¡D Ä≥$ø£, Á>±MTD, Hê>∑]ø£ $C≤„Hê\T

‘ês¡‘·e÷´\T.

(_) bÕXÊÃ‘·T´\ C≤q|ü<ä $C≤„q ø£èwæ, Ä+Á<ÛäT\ C≤q|ü<ä $C≤„q ø£èwæ.

j·T÷ì{Ÿ 2. (m) C≤q|ü<ä ø£fī\T ` Á|ü<äs¡Ù≈£, nÁ|ü<äs¡Ù≈£ ø£fī\T

(_) C≤„q|ü<ä uÛ≤wü : e÷+&É*ø±\T, dü+<ÛäT\T, C≤rj·÷\T, HêeT $C≤„q+ ` <Ûä«qT\

e÷s¡TŒ, |ü<äC≤\+, nq´<̊XÊ\T, e÷s¡TeT÷\ |ü<ë\T, C≤q|ü<ä ìs¡TøÏÔ.

j·T÷ì{Ÿ 3. (m) C≤q|ü<ä kÕVæ≤‘·́ + ` \ø£åD≤\T, eØZø£s¡D, C≤q|ü<ä π>j·T+ ` ìs¡«#·q+ \ø£åD≤\T

(_) C≤q|ü<ä π>j·÷˝À¢ì s¡ø±\T : ÁXÊ$Tø£̀ Ád”Ô\`|æ\¢\`øö≥T+_ø£̀ X̄è+>±s¡̀ Vü‰dǘ `

ø£s¡TD bÕs¡e÷]∆ø£ π>j·÷\T.

j·T÷ì{Ÿ 4. (m) kÕyÓT‘·, bı&ÉT|ü⁄ ø£<∏ä ` ìs¡«#·q+, \ø£åD≤\T, eØZø£s¡D

(_) ˙‹ ø£<∏ä\T, n<äT“¤‘· ø£<∏ä\T, C≤q|ü<ä |ü⁄sêD≤\T, C≤q|ü<ä kÕVæ≤‘·́ + ` kÕ+|òæTø£

$X‚cÕ\T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. C≤q|ü<ä $C≤„Hê<Ûä́ j·Tq+ ` &Üˆˆ õ.mdt. yÓ÷Vü≤Hé.

2. Ä+Á<ÛäT\ C≤q|ü<ä $C≤„q+ ` Ä#ês¡́  ÄØ«j·Tdt düT+<äs¡+.

3. ‘Ó\T>∑T C≤q|ü<ä π>j·T kÕVæ≤‘·́  ` &Üˆˆ _. sêeTsêE.

4. bı&ÉT|ü⁄ ø£<∏ä ` Ä#ês¡́  ø£dæ¬s&ç¶ yÓ+ø£≥¬s&ç¶.

5. C≤q|ü<ä π>j·T>±<∏ä\T ` Hêj·Tì ø£èwüí≈£îe÷].
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 1 : ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

j·T÷ì{Ÿ 1. (m) ‘Ó\T>∑T˝À Á>±+~∏ø£, yê´eVü‰]ø£ XË’\T\T ` ìs¡«#·q+, ñ‘·Œ‹Ô $ø±kÕ\T.

(_) Ä<ÛäTìø£ ÁbÕe÷DÏø£ ‘Ó\T>∑TuÛ≤wü ` ÄeX̄´ø£+.

j·T÷ì{Ÿ 2. (m) ÁøÏj·T : ÁøÏj·÷<Ûë‘·T ìsêàD+ ` ÁbÕ<∏ä$Tø£+, ~«rj·T+ ` düø£s¡àø£+ ` Äø£s¡àø£+

(_) düe÷|üø£ ÁøÏj·T\T ` ndüe÷|üø£ ÁøÏj·T\T, uÛÑ÷‘·, uÛÑ$wǘ <ä«s¡Ôe÷q ø±˝≤\T `

#·]Á‘·, dü+j·TTø£ÔÁøÏj·÷ ìsêàD+.

j·T÷ì{Ÿ 3. (m) |ü<äC≤\+ : <̊X̄´+, <̊X‚́ ‘·s¡+.

(_) Væ≤+<ë«s¡́ , eT<Ûä́  ÁbÕ#·́ , bÕXÊÃ‘·́ , Á<ë$&É uÛ≤wü\ qT+&ç ‘Ó\T>∑T˝ÀøÏ e∫Ã #̊]q

düMTø£è‘· |ü<ë\T ` ndüMTø£è‘· |ü<ë\T.

(dæ) <Ûä«ì |ü]D≤eT+

j·T÷ì{Ÿ 4. (m) ns¡ú |ü]D≤eT+

(_) yêø£́  ìsêàD+ ` |ü⁄s¡Twü uÀ<Ûäø£ Á|ü‘·́ j·÷\T

(dæ) W|ü$uÛÑøÏÔø±\T ` $uÛÑøÏÔ Á|ü‘·́ j·÷\T

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<ÛäuÛ≤cÕ $ø±dü+ ` n#ês¡́  >∑+{ÏCÀ– k˛eTj·÷õ.

2. ‘Ó\T>∑TuÛ≤cÕ #·]Á‘· ` Ä#ês¡́  uÛÑÁ~sêE ø£èwüíeT÷]Ô.

3. Á<ë$&É uÛ≤wü\T ` Ä#ês¡́  |æ.mdt. düTÁãVü≤àD´+.

4. ‘Ó\T>∑T yêø£́ + ` Ä#ês¡́  #̊≈£L] sêe÷sêe⁄.

5. dü+~Û ` Ä#ês¡́  ø√sê&É sêeTø£èwüíj·T´.

6. m düº&û Ä|t ‘Ó\T>∑T ôde÷Hé{Ïø̆‡ ` Ä#ês¡́  õ.mHé. ¬s&ç¶.

7. Á<ë$&É uÛ≤wü\T #·]Á‘· ` &Üˆˆ ø£¬sƒes¡|ü⁄ yÓ+ø£Á{≤eTj·T´.

8. Ä+Á<Ûä $X̄«ø£fi≤ |ü]wü‘·TÔ ` yê´eVü‰]ø£ ‘Ó\T>∑T uÛ≤cÕ yê´|æÔ ` &Üˆˆ _.$. s¡eTD≤¬s&ç¶.

9. ‘Ó\T>∑T uÛ≤cÕ #·]Á‘· ` &Üˆˆ yÓ\eT\ dæeTàqï.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 2 : ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

j·T÷ì{Ÿ 1. (m) sêj·T\j·TT>∑+ (1501`1600)`Á|üã+<Ûäj·TT>∑+`Á|üã+<Ûä\ø£åD≤\T, nwüº~>∑Z»ø£e⁄\ |ü]#·j·T+.

(_) ø£e⁄\T : lø£èwüí<̊esêj·T\T (neTTø£Ôe÷\´<ä), 1. n\¢kÕì ô|<ä›q (eTqT#·]Á‘·)

2.q+~ ‹eTàq (bÕ]C≤‘ê|üVü≤s¡D+), 3. <Ûä÷s¡®{Ï (lø±fīVü≤d”ÔX̄«s¡ e÷Vü‰‘·à´+),

4.e÷<äj·T´>±] eT\¢q (sê»X‚Ks¡ #·]Á‘·), 5. nj·T´\sêE sêeTuÛÑÁ<äT&ÉT (sêe÷uÛÑT´<ä+),

6. sêeTsê»uÛÑ÷wüDT&ÉT (edüT#·]Á‘·), 7. |æ+>∑[ dü÷s¡q (ø£fi≤|üPs√í<äj·T+, Á|üuÛ≤er

Á|ü<äT´eTï+), 8. ‘ÓHê* sêeTø£èwüßí&ÉT (bÕ+&ÉTs¡+>∑ e÷Vü‰‘·à´+).

j·T÷ì{Ÿ 2. (m) sêj·T\j·TT>∑+ ` Ç‘·s¡ ø£e⁄\T : 1. ø£+<äT≈£L] s¡TÁ<äø£$ (ìs¡+≈£îXÀbÕU≤´q+)

2.∫+‘·\|üP&ç m\¢Hês¡T´&ÉT (sê<Ûëe÷<ÛäMj·T+), 3.#Ó<ä\yê&É eT\¢q ($Á|üHêsêj·TD#·]Á‘·+).

(_) 1. Hê<Ó+&É¢ >√|üqeT+Á‹ (ø£ècÕís¡T®q dü+yê<ä+), 2. n<ä›+øÏ >∑+>±<Ûäs¡T&ÉT (‘·|ür

dü+es¡D√bÕU≤´q+), 3. dü+≈£îkÕ\ qèdæ+Vü≤ø£$ (ø£$ ø£s¡ís¡kÕj·Tq+), 4. bıìïø£+{Ï

‘Ó\>∑q (j·Tj·÷‹ #·]Á‘·), 5. ø£+ø£+{Ï bÕ|üsêE (ñ‘·Ôs¡ sêe÷j·TD+).

j·T÷ì{Ÿ 3. (m) <äøÏåD≤+Á<Ûä j·TT>∑+ (1601`1855) ‘·+C≤ePs¡T, eT<ÛäTs¡, |ü⁄<äTø√ÿ≥, yÓTÆdü÷s¡T bÕ\≈£î\

yêvàj·Tùde, #̊eT≈£Ls¡ ẙ+ø£≥ø£$.

s¡|òüTTHê<∏ä Hêj·T≈£î\ ø£è‘·T\ düMTø£å, j·Tø£å>±q, e#·q ø±e´ Á|üÁøÏj·T\ |ü⁄≥Tºø£ ` $ø±dü+.

(_) á j·TT>∑+˝Àì Ç‘·s¡ ø£e⁄\T : 1. s¡+>±»eTà (eTHêïs¡T<ëdü $˝≤dü Hê≥ø£+),

2.eT<äT›|üfīì (sê~Ûø± kÕ+‘·«q+), 3.düeTTK+ yÓ+ø£≥ø£èwüíHêj·T≈£î&ÉT(C…’$T˙uÛ≤s¡‘·+`e#·q

Á|üã+<Ûä+, 4. X‚wü+ ẙ+ø£≥|ü‹ (‘êsêX̄XÊ+ø£+), 5. ø£\TyÓ MÁsêE (Ä+Á<Ûäe#·q uÛ≤s¡‘·+),

<äøÏåD≤+Á<Ûäj·TT>∑+ yÓ’•wüº́ +.

j·T÷ì{Ÿ 4. (m) ø°åDj·TT>∑+`ø°åDj·TT>∑+ ø£$‘ê\ø£åD≤\T: $$<Ûä dü+kÕúHê\T,(1. $»j·Tq>∑s¡+, 2. ô|<ë›|ü⁄s¡+,

3.yÓ+ø£≥–], 4. >∑<ë«\) yêvàj·Tùde\T dü+øÏå|üÔ+>±, ≈£L∫eT+∫ ‹eTàq ø£è‘·T\ düMTø£å.

(_) Ç‘·s¡ ø£e⁄\T : 1. bÕ\ẙø£] ø£<äØ|ü‹ (X̄óø£dü|üÔ‹), 2. @qT>∑T \ø£åàDø£$ (düTuÛ≤wæ‘·

s¡‘êïe[), 3. Ä&ç<ä+ dü÷s¡q (ø£$»qs¡+»q+), 4. |æ+&çÁb˛\T \ø£åàDø£$ (sêeD<äMTàj·T+),

5. >√>∑T\bÕ{Ï ≈£Ls¡àHê<∏äø£$ (Hês¡dæ+Vü≤X̄‘·ø£+), 6. ø±düT\ |ü⁄s¡Tc˛‘·ÔeTø£$ (Ä+Á<Ûä

Hêj·Tø£ X̄‘·ø£+) ` bÕXÊÃ‘·T´\ yêvàj·Tùde, Á|ü‘̊´øÏ+∫ dæ.|æ. ÁuÖHé.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<Ûä kÕVæ≤‘·́  #·]Á‘· ` |æ+>∑[ \ø°åàø±+‘·+.

2. ‘Ó\T>∑T kÕVæ≤‘·́  #·]Á‘· (dü+|ü⁄≥+ 3,4,5) ` Ä#ês¡́  ø=s¡¢bÕ{Ï lsêeTeT÷]Ô.

3. ‘Ó\T>∑T kÕVæ≤‘·́  düMTø£å ` Ä#ês¡́  õ. Hê>∑j·T´.

4. Ä+Á<Ûä Á|üã+<ÛäeTT ` ne‘·s¡D $ø±düeTT\T ` ¬ø.$.ÄsY. qs¡dæ+Vü≤+.

5. <äøÏåD≤+Á<Ûäj·TT>∑ yêvàj·T#·]Á‘· ` ¬ø.$.ÄsY. qs¡dæ+Vü≤+.

6. ‘·+C≤|ü⁄sê+Á<Ûä kÕVæ≤‘·́ #·]Á‘· ` ø=ø=ÿ+&É dü‘·́ e‹.

7. ñwü:øÏs¡D≤\T ` j·T+&ÉeT÷] dü‘·́ Hêsêj·TD

8. Ä+Á<Ûä dü+kÕúqeTT\T ` kÕVæ≤‘·́  b˛wüDeTT\T ` ‘·÷e÷{Ï <=D|üŒ.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 3 : #Û·+<√yê´ø£s¡D≤\+ø±\T

j·T÷ì{Ÿ 1. (m) u≤\yê´ø£s¡D+ ` dü+C≤„ |ü]#̊Ã¤<ä+.

(_) u≤\yê´ø£s¡D+ ` dü+~Û |ü]#̊Ã¤<ä+.

j·T÷ì{Ÿ 2. u≤\ yê´ø£s¡D+ ` ‘·‘·‡eT |ü]#̊Ã¤<ä+.

j·T÷ì{Ÿ 3. (m) u≤\ yê´ø£s¡D+ ` düe÷dü |ü]#̊Ã¤<ä+.

(_) ÁbÂ&ÛÉyê´ø£s¡D+ ` yêø£́  |ü]#̊Ã¤<ä+.

j·T÷ì{Ÿ 4. (m) n|üŒø£Mj·T+ ̀  j·T‘·T\T. 1. j·T‹ ìs¡«#·q+, 2. dü«s¡efīó\T n˙ï, 3. e´+»Hêø£ås¡

$s¡‘·T\T :` 1. ÁbÕDÏ $sêeTeTT\T, 2. es¡Z» j·T‘·\T, 3. _+<äT j·T‘·T\T,

4.eTT$uÛÑøÏÔ j·T‘·T\T, 5. eTTø±s¡j·T‹, 6. eT es¡Z $sêeTeTT\T, 7. ãTTE

j·T‘·T\T, 8. Á|ü‘̊´ø£ j·T‘·T\T, 9. düs¡dü efīó\T, 10. _Ûqï j·T‘·T\T.

n|üŒø£Mj·T+: ÁbÕdü\T: 1. πs|òüj·TT‘· ÁbÕdü, 2. $ø£\Œ ÁbÕdü, 3. ñuÛÑj·T ÁbÕdü, 4.

nqTHêdæø£ ÁbÕdü, 5. nuÛÒ<ä ÁbÕdü, 6. n+‘·́  ÁbÕdü.

(_) nsê∆\+ø±sê\T : 1. ñ|üeT, 2. s¡÷|üø£, 3. ñÁ‘̊Œø£å, 4. B|üø£, 5. düe÷k˛øÏÔ, 6.

X‚¢wü, 7.yê´»düTÔ‹, 8. ø±e´ *+>∑, 9. nsê∆+‘·s¡Hê´dü, 10.eÁø√øÏÔ, 11. n‹X̄jÓ÷øÏÔ,

12. ì<äs¡Ùq, 13. <äècÕº+‘·, 14. dü<√´øÏÔ, 15. |ü]ø£s¡.

X̄u≤›\+ø±sê\T : n+‘ê´qTÁbÕdü, #Û̊ø±qT ÁbÕdü, ˝≤{≤qT ÁbÕdü, j·TeTø£+, eTTø£Ô

|ü<äÁ>∑düú+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. u≤\yê´ø£s¡D+ ` ∫qïj·Tdü÷].

2. u≤\yê´ø£s¡D+ ` yê´U≤´q+ ` e+‘·sê+ sêeTø£ècÕísêe⁄.

3. s¡eTD°j·T+ ` <äTeP«] yÓ+ø£≥s¡eTDXÊÁdæÔ.

4. n|üŒø£Mj·T+ ` ø±≈£îq÷] n|üŒø£$.

5. n|üŒø£Mj·T uÛ≤e Á|üø±•ø£ ` sêeP] <=s¡kÕ$TX̄s¡à.

6. #·+Á<ë˝Àø£ düeTTH̊àwü+ ` dü÷Œ¤]Ôl.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 4  : ø±e´Hê≥ø±\T

j·T÷ì{Ÿ 1. ‹ø£ÿq ` eTVü‰uÛ≤s¡‘·+ ` ñ<√´>∑|üs¡«+ ` ~«rj·÷XÊ«dü+ ` $<äTs¡̇ ‹, 30e

e#·q+ ªª˙e⁄ <Ûäsêà<Ûäs¡à $<äT+&Ée⁄.....µµ qT+&ç 27 e |ü<ä́ + ªª nqT&ÉT eTT<ä+ãT...µµ

es¡≈£î.

j·T÷ì{Ÿ 2. b˛‘·q ` uÛ≤>∑e‘·+ ` <äX̄eTdüÿ+<Ûä+ ` ñ‘·Ôs¡uÛ≤>∑+ ` ≈£î#̊˝ÀbÕU≤´q+. 963e

|ü<ä́ + ªVü≤]uÛÑõsTT+#·T.....µ qT+&ç 1031e e#·q+ ªn{Ïº |ü⁄s¡Tc˛‘·ÔeTT+&ÉT....µ

es¡≈£î.

j·T÷ì{Ÿ 3. (m) $X̄«Hê<∏ä dü‘·́ Hêsêj·TD ` Ä+Á<ÛäÁ|üX̄dæÔ qT+&ç ªẙ"–πøåÁ‘·eTTµ K+&çø£

(_) ‹\ø̆ ` neTè‘·+ ≈£î]dæq sêÁ‹ (dü+ø£\q+)

j·T÷ì{Ÿ 4. ø±fīfl≈£L] Hêsêj·TDsêe⁄ ªes¡$Áø£j·T+µ Hê≥ø£+

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. eTVü‰uÛ≤s¡‘· yê´U≤´Hê\T ` {Ï.{Ï.&ç. Á|ü#·Ts¡D.

2. ‹ø£ÿq ø±e´ •\Œ+ ` πø‘·es¡|ü⁄ sêeTø√{°X̄«s¡sêe⁄.

3. b˛‘·q ` ì&É<äy√\T ẙ+ø£≥sêe⁄.

4. b˛‘·q uÛ≤>∑e‘·+.

5. Ä+Á<ÛäÁ|üX̄dæÔ ` $X̄«Hê<∏ä dü‘·́ Hêsêj·TD.

6. ªneTè‘·+ ≈£î]dæq sêÁ‹µ ` ‹\ø̆.

7. es¡$Áø£j·T+ Hê≥ø£+ ` ø±fīfl≈£L] Hêsêj·TDsêe⁄.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 1. Ád”Ôyê<ä kÕVæ≤‘·́ +

j·T÷ì{Ÿ 1. (m) Ád”Ôyê<ä ìs¡«#·q+ ` \ø£åD≤\T ` H̊|ü<∏ä́ +

(_) uÛ≤s¡‘·<̊X̄+˝À Ád”Ôyê<ä ñ<ä́ e÷\T ` |ü⁄≥Tº|üPs√«‘·Ôsê\T

j·T÷ì{Ÿ 2. (m) Ád”Ôyê<ä+ $$<Ûä <Û√s¡DT\T

(_) ‘Ó\T>∑T˝À Ád”Ôyê<ä kÕVæ≤‘·́ + ` |ü]D≤eT $ø±dü+

j·T÷ì{Ÿ 3. Ád”Ôyê<ä ø£$‘·«+ ` ˙*ẙT|òü÷\T (dü+ø£\q+)

j·T÷ì{Ÿ 4. (m) Ád”Ôyê<ä qe\ ` düVü≤» ` z˝≤Z.

(_) Ád”Ôyê<ä ø£<∏ä\T ` Ç\¢\ø£>±H̊ ` |æ.dü‘·́ e‹.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. e÷≈£î >√&É\T Ò̋e⁄ (Ád”Ôyê<ä dæ<ë∆+‘· |ü]#·j·T+) ` ndæà‘·.

2. dü]Vü≤<äT›\T Ò̋ì dü+<Ûä́ \T ` ndæà‘·.

3. Ád”Ôyê<ä $#êsê\T ` Ä#ês¡́  j·Td”« dü‘·́ Hêsêj·TD.

4. eTq≈£î ‘Ó*j·Tì eTq #·]Á‘· ` ndæà‘·.

bÕsƒ¡́  Á>∑+<∏ë\T :

1. ˙* ẙT|òü÷\T (ø£$‘·\T) ` z˝≤Z.

2. düVü≤» ` z˝≤Z.

3. Ç\¢\ø£>±H̊ ` |æ. dü‘·́ e‹.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 2. ùV≤‘·Tyê<ä kÕVæ≤‘·́ +

j·T÷ì{Ÿ 1. (m) ùV≤‘·Tyê<ä ìs¡«#·q+ ` \ø£åD≤\T ` ñ<ä́ eT+

(_) ùV≤‘·Tyê<ä+ Ç‘·s¡ yê<ë\‘√ >∑\ dü+ã+<Ûä+ ` #êsê«ø£+, HêdæÔø£yê<ä+,

e÷qeyê<ä+, kÕeT´yê<ä+.

j·T÷ì{Ÿ 2. (m) ùV≤‘·Tyê<ä ìs¡«#·q+ ` Ä+>∑¢ uÛ≤cÕ Á|üuÛ≤e+.

(_) Á|üeTTK ùV≤‘·Tyê<ä s¡#·sTT‘·\T ` kÕVæ≤‘·́ + ` dü+øÏå|üÔ |ü]#·j·T+.

j·T÷ì{Ÿ 3. (m) ùV≤‘·Tyê<ä ø£$‘·«+ ` X̄‘·ø±\T

(_) K÷˙ ` Á‹|ü⁄s¡H̊ì sêeTkÕ«$T #Í<ä]

j·T÷ì{Ÿ 4. (m) d”‘· n–ïÁ|üẙX̄+ ` #·\+

(_) ùV≤‘·Tyê<ä+˝À yê´dü+ ` |ü]XÀ<ÛäHê yê´dü+

bÕsƒ¡́  Á>∑+<∏ë\T :

1. K÷˙ ` Á‹|ü⁄s¡H̊ì sêeTkÕ«$T #Í<ä]

2. d”‘· n–ï Á|üẙX̄+ ` #·\+

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<ÛäÁ|ü<̊XŸ̋ À ùV≤‘·Tyê<ä ñ<ä́ eT+ ` sê$|üP&ç yÓ+ø£{≤Á~.

2. ‘Ó\T>∑T bÂsêDÏø£ Hê≥ø±\T ` ùV≤‘·Tyê<ä+ ` &Üˆˆ õ. Á|üuÛ≤ø£sY.

3. HêdæÔø£yê<ä+ ` ùV≤‘·Tyê<ä+ ` e÷qeyê<ä+ ` s¡+>∑Hêj·Tø£eTà.

4. bÂsêDÏø£ s¡÷|üø±\T ` uÛ≤e $|ü¢e+ ` Ä#ês¡́  ø=+&É|ü*¢ düT<äs¡ÙqsêE

5. ùV≤‘·Tyê<ä+ ` sê$|üP&ç yÓ+ø£{≤Á~.

6. Ä+Á<ÛäÁ|ü<̊X̄+˝À ùV≤‘·Tyê<ä e÷qeyê<ä ñ<ä́ e÷\T (dü+.) ` &Üˆˆ Äe⁄\ eT+E\‘·.

7. ùV≤‘·Tyê<ä yê´kÕe[ ` Ä#ês¡́  ø=+&É|ü*¢ düT<äs¡ÙqsêE.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 1 : ÁbÕNq kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

j·T÷ì{Ÿ 1. (m) 1. $eTs¡Ù`ìs¡«#·q+, neX̄´ø£+, Á|üjÓ÷»q+, 2. düVü≤è<äj·TT&ÉT`$$<Ûä n_ÛÁbÕj·÷\T.

(_) 1. ñ‘·ÔeT $eTs¡Ù≈£îì \ø£åD≤\T, u≤<Ûä́ ‘·\T, 2. $eTs¡Ù uÛÒ<ë\T, |ü<ä∆‘·T\T.

j·T÷ì{Ÿ 2. (m) 1. ø±e´+, ø£$‘·«+ ` ÁbÕ#·́ , bÕXÊÃ‘·́  ìs¡«#·Hê\T, uÛÒ<ä kÕ<äèXÊ´\T.

2. ø±e´uÒ<Ûë\T ` ÁbÕ#·́ , bÕXÊÃ‘·́  Ä\+ø±]≈£î\T $X‚¢wüD.

(_) 1.ø±e´ùV≤‘·Te⁄\T`$$<Ûä n_ÛÁbÕj·÷\T, 2.ø±yê´‘·à`$$<Ûä Ä\+ø±]≈£î\ n_ÛÁbÕj·÷\T.

j·T÷ì{Ÿ 3. (m) 1. s¡dü dæ<ë∆+‘·+ ` $_Ûqï Ä\+ø±]≈£î\eT‘·+, 2. s¡dü+ ¬̀ø<∏ë]‡dt̀ uÛÒ<ä kÕ<äèXÊ´\T.

(_) 1. s¡düìwü̃ ` $$<Ûä n_ÛÁbÕj·÷\T, 2. s¡dü dü+U´ ` qes¡dü, @ø£s¡dü yê<ë\T,

3. <Ûä«ì`ìs¡«#·q+, uÛÒ<ë\T, <Ûä«ìuÛ≤e yê<ë\T, 4. Á‹$<Ûä X̄ã› eè‘·TÔ\T dü«s¡÷|üdü«uÛ≤yê\T

j·T÷ì{Ÿ 4. (m) 1. ÁbÕ#·́ , bÕX̄Ã‘·́  Hê≥ø√‘·Œ‹Ô yê<ë\T, 2. Hê≥ø£ \ø£åD≤\T, 3. ø±yê´e‘ê]ø£\T `

$eTs¡Ù dü«s¡÷|ü dü«uÛ≤yê\T, 4. #ê≥T |ü<ë´\T ` $eTs¡Ù dü«s¡÷|ü dü«uÛ≤yê\T.

(_) 1. ÁbÕNq kÕVæ≤‘·́  Á|üÁøÏj·T\T ` Ç‹Vü‰dü+, |ü⁄sêD+, yê{Ï $eTs¡Ù.

2. ÁbÕNq kÕVæ≤‘·́  Á|üÁøÏj·T\T ` ø±e´+, X̄‘·ø£+, yê{Ï $eTs¡Ù.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. kÕVæ≤‘·́ <äs¡Ùq+ ` ¬ø.$.ÄsY. qs¡dæ+Vü≤+.

2. ø±yê´\+ø±s¡dü+Á>∑Vü≤+ ` düìï<Ûëq+ dü÷s¡́ Hêsêj·TD XÊÁdæÔ yê´K´.

3. kÕVæ≤‘·́  •\ŒdüMTø£å ` |æ+>∑[ \ø°åàø±+‘·+.

4. ‘Ó\T>∑T ø±yê´e‘ê]ø£\T ` õ. Hê>∑j·T´.

5. kÕVæ≤‘·́ uÛ≤yê\Vü≤] ` md”«. CÀ>±sêe⁄.

6. ‘Ó\T>∑T kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T ` yÓ\eT\ dæeTàqï.

7. ÁbÕNHê+Á<Ûäø£e⁄\ kÕVæ≤‘ê´_ÛÁbÕj·÷\T ` n_Ûs¡T#·T\T ` sê#·bÕ …̋+ #·+Á<äX‚Ks¡¬s&ç¶.

8. $eTsêÙ•\Œ+ ` e\¢+bÕ{Ï yÓ+ø£≥düTã“j·T´.

9. ‘Ó\T>∑T˝À kÕVæ≤‘·́  $eTs¡Ù ` ne‘·s¡D ` $ø±düeTT\T ` md”« sêe÷sêe⁄.

10. ‘Ó\T>∑T˝À kÕVæ≤‘·́  $eTs¡Ù ` bÕ{Ïã+&É e÷<Ûäe X̄s¡à.

11. wü≥Œ~ ` n|üŒCÀ&ÉT yÓ+ø£≥düTã“j·T´.

12. ø£$‘êø£fī ` Ä#ês¡́  ‹s¡TeT\.

13. $eTs¡Ù eTÚ[ø£\ø£åD≤\T ` eTT~>=+&É Ms¡uÛÑÁ<äj·T´.

14. nqTo\q ` e&É* eT+<̊X̄«s¡sêe⁄.

15. kÕVæ≤‘·́ + ` $eTs¡Ù ` e&É* eT+<̊X̄«s¡sêe⁄.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 2 : qyê´+Á<Ûä ø£$‘·«+ ` <ä[‘· kÕVæ≤‘·́ +

j·T÷ì{Ÿ 1. (m) qyê´+Á<Ûä ø£$‘·« ùV≤‘·Te⁄\T ` \ø£åD≤\T ` j·TT>∑ø£s¡Ô, dü+|òüT dü+düÿs¡D√<ä́ eT ø£$‘·«+

` \ø£åD≤\T

(_) uÛ≤eø£$‘·«+ ìs¡«#·q+ ` $$<Ûä XÊK\T, nuÛÑT´<äj·T ø£$‘·« dü«s¡÷|ü dü«uÛ≤yê\T.

j·T÷ì{Ÿ 2. (m) ~>∑+ãs¡ ø£$‘·«+ düMTø£å, $|ü¢e ø£$‘·«+ düMTø£å.

(_) Ád”Ôyê<ä ø£$‘·« dü«s¡÷|ü dü«uÛ≤yê\T, yÓTÆHê]{° ø£$‘·«+.

j·T÷ì{Ÿ 3. (m) <ä[‘· kÕVæ≤‘·́ + |ü]~Û, ìs¡«#·q+, H̊|ü<∏ä́ + ` <ä[‘· kÕVæ≤‘·́  Ä$sê“¤e $ø±kÕ\T

(_) <ä[‘· kÕVæ≤‘·́ + ` ñ<ä́ e÷\, e´≈£îÔ\ Á|üuÛ≤e+

j·T÷ì{Ÿ 4. (m) <ä[‘· ø£$‘·« \ø£åD≤\T ` dü«s¡÷|ü dü«uÛ≤yê\T ` dü+ø£\Hê\T

(_) <ä[‘· ø£<∏ä, qe\, Hê≥ø£ kÕVæ≤‘·́ + ` ‘ê‹Ô«ø£ <äèø£Œ<∏ä+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä<ÛäTìø±+Á<Ûä ø£$‘·«+ ` dü+Á|ü<ëj·÷\T ` Á|üjÓ÷>±\T ` &Üˆˆ dæ. Hêsêj·TD¬s&ç¶.

2. ‘Ó\T>∑T˝À ø£$‘ê $|ü¢yê\ dü«s¡÷|ü+ ` &Üˆˆ yÓ̋ ÒÃs¡T Hêsêj·TDsêe⁄.

3. ‘Ó\T>∑T˝À ø£$‘ê $ø±dü+ ` &Üˆˆ ø£&çj·÷\ sêeTyÓ÷Vü≤qsêjYT.

4. Ád”Ôyê<ä $yê<ë\T (dü+.) ` &Üˆˆ j·Td”« dü‘·́ Hêsêj·TD.

5. 20e X̄‘êã›|ü⁄ ‘Ó\T>∑T ø£$‘·«+ ` &Üˆˆ ø£&çj·÷\ sêeTyÓ÷Vü≤qsêjYT.

6. ‘Ó\T>∑T kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T ` Ä#ês¡́  yÓ\eT\ dæeTàqï.

7. ‘Ó\T>∑T˝À ø£$‘√«<ä́ e÷\T (dü+.) ` &Üˆˆ Äe⁄\ eT+E\‘·.

8. yÓTÆHê]{° ø£$‘·«+ ` ‘ê‹Ô«ø£ H̊|ü<∏ä́ + ` &Üˆˆ mdt. wüMT ñ˝≤¢.

9. <ä[‘· kÕVæ≤‘·́ + ` ‘ê‹Ô«ø£ <äèø£Œ<∏ä+ ` õ. \ø°åàqs¡düj·T´.

10. <ä[‘· kÕVæ≤‘·́  ‘·‘·Ô«+ ` •U≤eTDÏ.

11. <ä[‘· kÕVæ≤‘·́  <äs¡Ùq+ ` Ä#ês¡́  ø=+&É|ü*¢ düT<äs¡ÙqsêE, Ä#ês¡́  yÓ\eT\ dæeTàqï.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 3 : kÕe÷q´ uÛ≤cÕXÊg+

j·T÷ì{Ÿ 1. (m) uÛ≤wü ̀  ìs¡«#·q+, dü«uÛ≤e+, |ü⁄≥Tºø£, $ø±dü+ ̀  $$<Ûä dæ<ë∆+‘ê\T ̀  e÷qe uÛ≤wü≈£îqï

Á|ü‘˚́ ø£‘·\T.

(_) uÛ≤cÕ $C≤„q XÊg+ ` ÁbÕ#·́  bÕXÊÃ‘·́  <̊XÊ\˝À uÛ≤cÕ XÊÁkÕÔ_Ûeè~∆, #·]Á‘·.

j·T÷ì{Ÿ 2. (m) es¡íHê‘·àø£, #ê]Á‘·ø£, ‘·T\Hê‘·àø£ uÛ≤cÕXÊg+ ` uÛ≤cÕXÊg+˝Àì $$<Ûä dü+Á|ü<ëj·÷\T

(Schools).

(_) uÛ≤wü\ eØZø£s¡D ` uÛÖ>√[ø£, e+XÊqT>∑TD, |ü<ë+XÊqT>∑TD $uÛÑ»q ` Á|ü<Ûëq

Á|ü|ü+#·uÛ≤cÕ ≈£î≥T+u≤\T.

j·T÷ì{Ÿ 3. (m) <Ûä«ì e÷s¡TŒ ` uÛ≤cÕ |ü]D≤eT+ ` ùV≤‘·Te⁄\T, e÷s¡TŒ\T s¡ø±\T.

<Ûä«ì dü÷Á‘·+, dü«uÛ≤e+, <Ûä«ì dü÷Á‘ê\≈£î n|üyê<ë\T, ns¡ú$|ü]D≤eT+.

(_) ‘·T\Hê‘·àø£ |ü<ä∆‹ ` eT÷\ uÛ≤wü |ü⁄q]ïsêàD+ ` ˝≤uÛ≤\T.

n+‘·s¡+–ø£ |ü⁄q]ïsêàD+ ` |ü]$T‘·T\T.

j·T÷ì{Ÿ 4. (m) uÛ≤wü̋ Àì Ä<ëHê\T`Ä<ëHê\˝Àì s¡ø±\T ̀  uÛÖ>√[ø£, kÕ+düÿ è‹ø£, düìïVæ≤‘· Ä<ëHê\T

(_) ‘Ó\T>∑T uÛ≤wü̋ Àì nq´<̊XÊ\T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Bloomfield, L – Language.
2. Hocket, C.F. – Course in Modern Linguistics.
3. H.A. Gleason, J – An Introduction to Descriptive Linguistics.
4. Lahmann, W.P. – Historical Linguistics – An Introduction.
5. S.K. Varma – General Linguistics.
6. Cruse – Semantics.

7. düTÁãVü≤àD´+, |æ.mdt. ` n<ÛäTìø£ uÛ≤cÕXÊg dæ<ë∆+‘ê\T.

8. #·Áø£<Ûäs¡sêe⁄, m Ÿ̋. ` uÛ≤cÕXÊg yê´kÕ\T.

9. <=D|üŒ, {Ï. ` uÛ≤cÕ #ê]Á‘·ø£ yê´kÕe[.

10. yÓ\eT\ dæeTàqï ` Á|ü|ü+#· uÛ≤wü\T.

11. #̊≈£L] sêe÷sêe⁄ ` uÛ≤cÕ|ü]ẙwü+.

12. ã÷<äsêE sê<Ûëø£èwüí ` uÛ≤cÕXÊg yê´kÕ\T.

13. uÛÑÁ~sêE ø£èwüíeT÷]Ô ` uÛ≤wü ` düe÷»+ ` dü+düÿ è‹.

14. ã÷<äsêE sê<Ûëø£èwüí ` Ä<ÛäTìø±+Á<ÛäuÛ≤wü dü+Á>∑Vü≤+.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 4 : »s¡ï*»+ ` nqTyê<ä+

j·T÷ì{Ÿ 1. (m) ø£eT÷´ìπøwüHé ìs¡«#·q+, dü«uÛ≤e+, n+XÊ\T, $<ÛäT\T, s¡ø±\T, e÷dt ø£eT÷´ìπøwüHé `

düVü≤» bÕÁ‘·.

(_) |üÁ‹ø±s¡#·q ` |ü⁄≥Tºø£ ` |ü]D≤eT+, ‘=* ‘Ó\T>∑T |üÁ‹ø£, ‘Ó\T>∑T eTTÁ<äD `

|ü⁄≥Tº|üPs√«‘·Ôsê\T.

j·T÷ì{Ÿ 2. (m) yês¡Ô ` ìs¡«#·q, \ø£åD≤\T, yêsêÔ+XÊ\T, yêsêÔ $\Te\T, s¡ø±\T, eqs¡T\T, yêsêÔ

ùdø£s¡D $<ÛëHê\T ` ;≥T¢, Ç+≥s¡÷«´\T, |üÁ‹ø± Á|üø£≥q\T, düuÛÑ\T ` düe÷ẙXÊ\T.

(_) yêsêÔ ùdø£s¡Ô ($ Ò̋ø£]) ̀  ns¡Ω‘·\T, \ø£åD≤\T, $ Ò̋ø£s¡¢ s¡ø±\T, yêsêÔ ùdø£s¡D˝À bÕ{Ï+#·<ä>∑Z

yÓTfīó≈£îe\T ` C≤Á>∑‘·Ô\T.

j·T÷ì{Ÿ 3. (m) yêsêÔ s¡#·q dü÷Á‘ê\T ` ìj·Te÷\T, Á|ü‘̊´ø£ dü+<äsê“¤̋ À¢ yês¡Ôs¡#·q.

(_) dü+bÕ<ä≈£îì $<ÛäT\T ` dü+bÕ<äø°j·T+ ` Á|üeTTK dü+bÕ<äø°j·÷\T, ñ|üdü+bÕ<ä≈£î&ÉT

` ns¡Ω‘·\T, \ø£åD≤\T, $<ÛäT\T ` u≤<Ûä́ ‘·\T ` yêsêÔ s¡#·q˝À rdüTø√e\dæq C≤Á>∑‘·Ô\T.

j·T÷ì{Ÿ 4. (m) ‘=*‘·s¡+ |üÁ‹ø£\T ` eè‘êÔ+‹, Væ≤‘·yê~, $ẙø£e]úì.

‘=*‘·s¡+ bÕÁ‹πøj·TT\T ` ø£+<äT≈£L], >±&ç#·s¡¢, ‘ê|”, ø±oHê<∏äTì.

(_) m\Áø±ºìø̆ MT&çj·÷ ` {Ï.$. πs&çjÓ÷, n+‘·sê®\+.

nqTyê<ä+ ` ìs¡«#·q+ ` nqTyê<ä |ü<ä∆‘·T\T ` nqTyê<ä+˝À s¡ø±\T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. ‘Ó\T>∑T »s¡ï*»+ ` &Üˆˆ $. \ø£åD¬s&ç¶.

2. yêsêÔ s¡#·q ` ¬ø. lsêeT#·+Á<äeT÷]Ô.

3. ‘Ó\T>∑T »s¡ï*»+ ` |ü]#·j·T+ ` &Üˆˆ ã÷<äsêE sê<Ûëø£èwüí.

4. |üÁ‹ø±s¡#·q ` |ü]#·j·÷+XÊ\T ` &Üˆˆ >∑C≤® jÓ÷Vü≤Héu≤ãT.

5. m._.¬ø. dü+bÕ<äø°j·÷\T.

6. uÛ≤s¡rj·T |üÁ‹ø±s¡+>∑#·]Á‘· ` e÷&ÉuÛÑ÷wæ ø£èwüíÁ|ükÕ<é.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 1. qqïj·T

j·T÷ì{Ÿ 1. (m) qqïj·T≈£î |üPs¡«+<̊X̄ø±\ |ü]dæú‘·T\T ` uÛ≤cÕ kÕVæ≤‘ê´\ dæú‹

(_) ẙ+^ ‘·÷s¡TŒ#êfīó≈£î´\T ` ‘·÷s¡TŒ #êfīó≈£î´\ uÛ≤cÕ_Ûe÷q+

e÷s¡Z<̊• ø£$‘ê«\T ` ‘·$Tfī, ø£qï&É uÛ≤wü\˝À uÛ≤s¡‘ê\T.

j·T÷ì{Ÿ 2. (m) qqïj·T ` sê»sê»qπs+Á<äT&ÉT ` Hêsêj·TDuÛÑ≥Tº. ‘Ó\T>∑T uÛ≤s¡‘· s¡#·HêH̊|ü<∏ä́ + `

eTVü‰uÛ≤s¡‘· ne‘ê]ø£ ` eTVü‰uÛ≤s¡‘· yÓ’•wüº́ +.

(_) qqïj·T ø£$‘êØ‘·T\T ` Á|üdüqï ø£<∏ëø£$‘ês¡új·TTøÏÔ ` nø£ås¡ s¡eT´‘· ` Hêsês¡T∫sês¡ú

dü÷øÏÔ ì~∏‘·«+.

j·T÷ì{Ÿ 3. (m) uÛ≤s¡‘ê+ÁBÛø£s¡D $<Ûëq+ ` ø£$‘ê•\Œ+ ` XË’* ` es¡íq\T ` Hê≥ø°j·T‘·.

(_) s¡düb˛wüD ` W∫‘·´+ ` <Ûä«ì ` n\+ø±s¡ Á|üjÓ÷>±\T ` uÛ≤cÕ$X‚cÕ\T `

#Û·+<√$X‚cÕ\T.

j·T÷ì{Ÿ 4. (m) qqïj·T e#·q s¡#·Hê $<Ûëq+ ` XÊg $X‚cÕ\T ` ñ|üU≤´Hê\T ` ñ<ä+ø√bÕU≤´q+ `

ø£#√bÕU≤´q+ ` X̄≈£î+‘·̋ ÀbÕU≤´q+ ` ‘·|ür dü+es¡D√bÕU≤´q+.

(_) qqïj·T düeTø±*≈£î\T ` n\uÛÑ́ s¡#·q\T ` qqïj·T uÛ≤s¡‘·+ô|’ |ü]XÀ<Ûäq\T ` qqïj·T

ù|]≥ e∫Ãq Á>∑+<∏ë\T ` kÕs¡dü«‘· πø+Á<ë\T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. qqïj·T uÛ≤s¡‹ : 3 dü+|ü⁄{≤\T ` ‘Ó\T>∑T $X̄«$<ë´\j·T+.

2. qqïj·T uÛÑ{≤ºs¡≈£î&ÉT ` Ä#ês¡́  ~yêø£s¡¢ ẙ+ø£{≤e<Ûëì.

3. Ä+Á<Ûä<̊X̄ #·]Á‘· dü+Á>∑Vü≤+ ` &Üˆˆ eT\¢+|ü*¢ k˛eTX‚Ks¡X̄s¡à.

4. Á|üdüqï ø£<∏ë ø£*‘ês¡∆j·TTøÏÔ ` &Üˆˆ $X̄«Hê<∏ä dü‘·́ Hêsêj·TD.

5. Ä+Á<Ûä kÕVæ≤‘·́  #·]Á‘· ` Ä#ês¡́  |æ+>∑[ \ø°åàø±+‘·+.

6. ‘Ó\T>∑T kÕVæ≤‘·́  düMTø£å ` Ä#ês¡́  õ. Hê>∑j·T´.

7. kÕs¡eT‹ qqïj·T ` Ç+Á<ä>∑+{Ï Vü≤qTeT#êÃ¤ÁdæÔ.

8. qqïj·T ` uÛ≤s¡‘· s¡#·q ` &Üˆˆ ‘·̋ ≤] yêdüT.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 2. ø£+<äT≈£L] MπsX̄*+>∑+

j·T÷ì{Ÿ 1. (m) 19e X̄‘êã›|ü⁄ Ä+Á<Ûä<̊X̄ |ü]dæú‹ ̀  Ç‘·s¡ ÁbÕ+‘ê\˝À kÕe÷õø£, sê»ø°j·T, kÕ+düÿè‹ø£

dæú‹>∑‘·T\T ̀  H̊|ü<∏ä́ + ̀  MπsX̄*+>∑+ u≤\´J$‘·+ ̀  $<ë´uÛ≤´dü+ ̀  ñ<√´>∑Á|üj·T‘êï\T

` ‘=* s¡#·q\T ` Áù|s¡≈£î\T (áX̄«s¡#·+Á<ä, sêC≤sêeTyÓ÷Vü≤qsêjYT)

(_) MπsX̄*+>∑+ ̀  #Ó’‘·q´dü«s¡÷|ü+ ̀  uÛ≤yê\T ̀  uÛ≤cÕkÕVæ≤‘·́  $wüj·Tø£+, dü+|òüTdü+düÿs¡D,

Ád”Ô»H√<ä∆s¡D\ô|’ Äj·Tq uÛ≤eq, eT÷&ÛÜ#êsê\ ìs¡÷à\qÁ|üj·T‘·ï+ ̀  mqTïø=qï e÷sêZ\T

j·T÷ì{Ÿ 2. (m) MπsX̄*+>∑+ s¡#·q\T ` d”«j·T#·]Á‘·.

(_) qe\, Hê≥ø£+, Á|üVü≤düHê\T.

j·T÷ì{Ÿ 3. (m) J$‘·#·]Á‘·\T ` Ç‘·s¡ s¡#·q\T.

(_) |üÁ‹ø±s¡#·q≈£î eT÷\|ü⁄s¡Twüß&ÉT.

j·T÷ì{Ÿ 4. (m) ãVüQeTTK Á|üC≤„ ‘·‘·Ô«+ ` uÛ≤wü ` düe÷»+ ` Ád”Ô$<ä́  >∑T]+∫ Äj·Tq #̊dæq ùde `

kÕ~Û+∫q |òüTqø±sê´\T.

(_) MπsX̄*+>∑+ s¡#·Hê XË’* ̀  Ä<ÛäTìø£ kÕe÷õø£, kÕVæ≤‘·́ , kÕ+düÿ è‹ø£ s¡+>±\˝À Äj·Tq

kÕúq+ ` ‘·<äq+‘·s¡ ø£e⁄\≈£î, s¡#·sTT‘·\≈£î e÷s¡Z<äs¡Ùø£‘·«+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. MπsX̄*+>∑+ ` $.ÄsY. Hês¡¢.

2. düeTÁ>±+Á<Ûä kÕVæ≤‘·́ #·]Á‘· ` Äs¡TÁ<ä.

3. MπsX̄*+>∑+ düeTdüÔ kÕVæ≤‘·́ +.

4. MπsX̄*+>∑+ ` d”«j·T#·]Á‘·+.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 1 : Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

j·T÷ì{Ÿ 1. (m) düe÷»+ ` kÕVæ≤‘·́ + ` kÕVæ≤‘·́  $eTs¡Ù ` |üs¡düŒs¡ dü+ã+<Ûä+

(_) s¡#·sTT‘· : kÕe÷õø£ düŒ èVü≤ ` düe÷» $X‚¢wüD

(dæ) 1. Ä<ÛäTìø£ kÕVæ≤‘·́ $eTs¡Ù \ø£åD≤\T, 2. Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù |ü<ä∆‘·T\T.

j·T÷ì{Ÿ 2. (m) 1. dü+düÿs¡D  kÕVæ≤‘·́  $eTs¡Ù, 2. ø±\Œìø£ kÕVæ≤‘·́  $eTs¡Ù.

(_) 1. ùV≤‘·Tyê<ä kÕVæ≤‘·́  $eTs¡Ù, 2. nuÛÑT´<äj·T kÕVæ≤‘·́  $eTs¡Ù.

(dæ) 1. ~>∑+ãs¡ ø£$‘·« $eTs¡Ù, 2. $|ü¢e kÕVæ≤‘·́  $eTs¡Ù.

j·T÷ì{Ÿ 3. (m) 1. <ä[‘· kÕVæ≤‘·́  $eTs¡Ù, 2. Ád”Ôyê<ä kÕVæ≤‘·́  $eTs¡Ù.

(_) 1. yÓTÆHê]{° kÕVæ≤‘·́  $eTs¡Ù, 2. qe\ ` $eTs¡Ù.

(dæ) 1. ø£<∏ëìø£ ` $eTs¡Ù, 2. Hê≥ø£+ ` $eTs¡Ù.

j·T÷ì{Ÿ 4. (m) 1. yê´dü+ $eTs¡Ù, 2. ôV’≤≈£î, Hê˙\ $eTs¡Ù.

(_) 1. Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ùø±s¡T\T ` ø£≥ºeT+∫, ø£+<äT≈£L], sêfīfl|ü*¢, ll.

2. n‘ê´<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ùø±s¡T\T ` sê#·eT\T¢ sêeT#·+Á<ë¬s&ç¶, düT<äs¡Ùq+, ø£‹Ô

|ü<ëàsêe⁄, ø±‘ê´j·T˙ $<äàùV≤.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. kÕVæ≤‘·́  <äs¡Ùq+ ` ¬ø.$.ÄsY. qs¡dæ+Vü≤+.

2. kÕVæ≤‘·́ + ` eTÚ[ø£ uÛ≤eq\T ` bÕ|æH̊ì •eX̄+ø£sY.

3. ÁuÛÑeT ` yêdüÔe+ ` ø±&Ó« Ÿ̋ ÁøÏc º̨|òüsY (bı≥÷¢] yÓ+ø£fÒX̄«s¡sêe⁄ nqTyê<ä+)

4. ‘Ó\T>∑T Hê≥ø£ $ø±dü+ ` |æ.j·Tdt.ÄsY. nbÕŒsêe⁄.

5. ‘Ó\T>∑T kÕVæ≤‘·́  $eTs¡Ù ` dæ<ë∆+‘ê\T ` dü÷Á‘ê\T ` $. dæeTàqï.

6. Ä<ÛäTìø±+Á<Ûä ø£$‘·«eTT ` dü+Á|ü<ëj·TeTT\T ` Á|üjÓ÷>∑eTT\T ` dæ. Hêsêj·TD¬s&ç¶.

7. kÕVæ≤‘·́ + ` kÂ+<äs¡́ + ` _. dü÷s¡́ kÕ>∑sY.

8. Ä<ÛäTìø£ ‘Ó\T>∑T kÕVæ≤‘·́  $eTs¡Ù ` dü+Á|ü<ëj·TØ‹ ` ø√yÓ\ düTÁ|üdüHêï#ês¡́

9. Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù dü÷Á‘·+ ` ø=\ø£\÷] ÇHêø̆.

10. Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù ` Ä+>∑¢ Á|üuÛ≤e+ ` õ.$. düTÁãVü≤àD´+.

11. $eTs¡Ù eTÚ[ø£ \ø£åD≤\T ` eTT~>=+&É Ms¡uÛÑÁ<äj·T´

12. e\¢+bÕ{Ï kÕVæ≤‘·́  yê´kÕ\T ` e\¢+bÕ{Ï yÓ+ø£≥ düTã“j·T´

13. kÕVæ≤‘·́  H̊|ü<∏ä́ + ` ÄsY.mdt. düT<äs¡Ùq+.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 2 : qyê´+Á<Ûä e#·q kÕVæ≤‘·́ +

j·T÷ì{Ÿ 1. (m) qe\ ` ìs¡«#·Hê\T ` \ø£åD≤\T ` Á|ü|ü+#· uÛ≤wü̋ À qe\ ` ‘=* ‘Ó\T>∑T qe\ `

yê<ä$yê<ë\T

(_) ‘Ó\T>∑T qe\ eØZø£s¡D ` $ø±dü+ ` kÕ+|òæTø£ qe\\T ` eTH√ yÓ’C≤„ìø£ qe\\T

j·T÷ì{Ÿ 2. (m) 1. ø£<∏ëìø£ ` ìs¡«#·q+ ` \ø£åD≤\T, 2. ø£<∏ëìø£ ` Äs¡+uÛÑ $ø±kÕ\T

(_) 1. ø£<∏ëìø£\ eØZø£s¡D, 2. ‘Ó\T>∑T ø£<∏ëìø£\T ` edüTÔe⁄.

j·T÷ì{Ÿ 3. (m) 1. ‘Ó\T>∑T Hê≥ø£+ ` \ø£åD≤\T, 2. ‘Ó\T>∑T Hê≥ø£+ ` Äs¡+uÛÑ $ø±kÕ\T

(_) 1. Hê≥ø±\T ` eØZø£s¡D, 2. Á|üjÓ÷>±‘·àø£ Hê≥ø£s¡+>∑+

j·T÷ì{Ÿ 4. (m) 1. Hê{Ïø£ ` ìs¡«#·q+, \ø£åD≤\T, 2. Hê{Ïø£ ` Äs¡+uÛÑ $ø±kÕ\T

(_) 1. yê´dü+ ` ìs¡«#·q+, \ø£åD≤\T, 2. yê´dü |ü]D≤eT+.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. ‘Ó\T>∑T qe˝≤ $ø±dü+ ` &Üˆˆ yÓTT<ä* Hê>∑uÛÑ÷wüDX̄s¡à.

2. ‘Ó\T>∑T qe˝≤ kÕVæ≤‘·́  $ø±dü+ ` |ü⁄˝≤¢uÛ§≥¢ yÓ+ø£fÒX̄«s¡T¢.

3. ø£<∏ëìø£ dü«s¡÷|ü dü«uÛ≤yê\T ` &Üˆˆ b˛s¡+øÏ <äøÏåD≤eT÷]Ô.

4. ‘Ó\T>∑T Hê≥ø£ $ø±dü+ ` b˛D+øÏ lsêeT nbÕŒsêe⁄.

5. ‘Ó\T>∑T kÕ+|òæTø£ Hê≥ø£+ ` &Üˆˆ |æ.$. s¡eTD.

6. ‘Ó\T>∑T @ø±+øÏø± $ø±dü+ ` &Üˆˆ eq+ eT<ÛäTdü÷<äHé.

7. ‘Ó\T>∑T qe˝≤ kÕVæ≤‘·́ +˝À eTH√$X‚¢wüD ` ø√&É÷] lsêeTeT÷]Ô

8. ‘Ó\T>∑T yê´dü |ü]D≤eT+ ` &Üˆˆ ø=\ø£\÷] ÇHêø̆.

9. e#·q yêvàj·T M∫ø£  ` õ. jÓ÷Vü‰Héu≤ãT.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 3 : kÕe÷q´ uÛ≤cÕXÊg+

j·T÷ì{Ÿ 1. (m) <Ûä«ì $C≤„qXÊg+ ` <Ûä«ì $C≤„q XÊÁkÕÔ<Ûä́ j·Tq+˝À Á|ü<Ûëq e÷sêZ\T ` ÁX̄eD≤‘·àø£,

ñ#êÃ¤s¡D≤‘·àø£, <Ûä«ì‘·s¡+>±‘·àø£, yê–+Á~j·÷\T ` ñ‘·Œ‹Ô, <Ûä«qT\T eØZø£s¡D ` <Ûä«ì

Á|ü‹˝ÒKq+.

(_) n+‘·sê®rj·T <Ûä«ì |ü{Ïºø£, #·]Á‘· ` ÁbÕe÷DÏø£ <Ûä«ì |ü{Ïºø£ ‘·j·÷Ø

(dæ) es¡í $C≤„q XÊg+ ̀  <Ûä«ì $C≤„qXÊg+, es¡í <Ûä«ì $C≤„q XÊÁkÕÔ\≈£îqï uÛÒ<ä+ ìs¡«#·q+.

j·T÷ì{Ÿ 2. (m) esêí\ s¡ø±\T ` es¡í $X‚¢wüD ` Á|üjÓ÷>±‘·àø£ <Ûä«ì Ò̋Kq+, Ò̋Kq+, <Ûä«ì ` es¡í+ `

dües¡í+.

(_) |ü<ä $C≤„qXÊg+ ` |ü<ë+X̄+ ` dü|ü<ë+X̄+ ` ìs¡«#·q+ ` |ü<ë+XÊ\ >∑T]Ô+|ü⁄

|ü<ë+X̄ s¡ø±\T ` HÓ’&Ü dü÷Á‘ê\T.

j·T÷ì{Ÿ 3. (m) yêø£́  $C≤„q XÊg+ ` |ü<ë+X̄+ yêø£́  ìsêàD |ü]$T‘·T*ï kÕú|æ+#·&ÜìøÏ |ü<ä∆‘·T\T `

düìïVæ≤‘· dü+ã+<Ûë\ $X‚¢wüD.

(_) dü+Á>∑Vü≤+>± ‘Ó\T>∑T yêø£́  ìsêàD+.

j·T÷ì{Ÿ 4. (m) kÕe÷õø£ uÛ≤cÕXÊg+ ` düe÷»+, uÛ≤cÕ dü+ã+<Ûä+ ` yÓ’j·TTøÏÔø£ e÷+&É*ø£+,

e÷+&É*ø£+, uÛ≤cÕ ` ìs¡«#·q+, uÛ≤wü̋ À e÷+&É*ø±\T @s¡Œ&̊ $<Ûëq+, ø±s¡D≤\T.

(_) e÷+&É*ø±\ eØZø£s¡D ̀  ÁbÕ+rj·T, kÕ+|òæTø£, eè‹Ôdü+ã+~Û ̀  e´eVü‰s¡uÛÒ<äø£ πsU≤|ü{≤\

‘·j·÷Ø`e÷+&É*ø£ dü]Vü≤<äT›*ï >∑T]Ô+#·≥+ ̀  uÛ≤cÕ ÁbÕe÷D°ø£s¡D Á|ü‘̊´øÏ+∫ ‘Ó\T>∑T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Chomsky. N. : Aspects Theory of Syntax.
2. Chomsky. N. : Theoretical Linguistics.
3. Pike, K.L. : Phonetics.
4. Nida, L.A. : Morphology.
5. Seminar Papers on Socio – Liguistics, Telugu Academy, Hyd, 1977.

6. düTÁãVü≤àD´+, |æ.mdt. ` Ä<ÛäTìø£ uÛ≤cÕ XÊg dæ<ë∆+‘ê\T.

7. e÷+&É*ø£ eè‹Ô|ü<äø√X̄+ ` (e´ekÕj·T+) dü+. uÛÑÁ~sêE ø£èwüíeT÷]Ô

8. Á|ü|ü+#· uÛ≤wü\T ` &Üˆˆ yÓ\eT\ dæeTàqï.

9. ‘Ó\T>∑TuÛ≤cÕ #·]Á‘· ` &Üˆˆ yÓ\eT\ dæeTàqï.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 4 : dü+düÿ è‘· kÕVæ≤‘·́  |ü]#·j·T+

j·T÷ì{Ÿ 1. (m) dü+düÿ è‘· uÛ≤cÕ ÁbÕeTTK´+ ` uÛ≤s¡rj·T kÕ+düÿ è‹ø£ uÛ≤wü>± dü+düÿ è‘·+.

(_) yÓ’~ø£ yêvàj·TØ‘·T\T ` uÛ≤s¡‘· sêe÷j·TD≤\ |ü]#·j·T+ (Ç‹Vü‰kÕ\T)

j·T÷ì{Ÿ 2. (m) |ü⁄sêD≤\ |ü]#·j·T+

(_) eTVü‰ø±e´, \|òüTø±yê´\T ` ñ|ü<̊XÊ‘·àø£ kÕVæ≤‘·́  |ü]#·j·T+.

j·T÷ì{Ÿ 3. (m) dü+düÿ è‘· yê´ø£s¡Ô\T ` bÕDÏì, es¡s¡T∫, |ü‘·+»*, ì|òüT+≥Tø£s¡Ô j·÷düTÿ&ÉT.

(_) yê©àøÏ, yê´düT&ÉT, uÛ≤dü, ø±[<ëdü, uÛÑeuÛÑ÷‹, lVü≤s¡̧ , e÷|òüT, uÛ≤s¡‹, uÛÑs¡Ô èVü≤], ø£\ΩD

ø£e⁄\ kÕVæ≤‘·́  |ü]#·j·T+.

j·T÷ì{Ÿ 4. (m) Á|ü‹e÷ ̀  n_ÛC≤„qXÊ≈£îqÔ\+ ̀  Hê>±qq∆ ̀  eTè#·Ã¤ø£{Ïø£ ̀  ẙD° dü+Vü‰s¡ ̀  eTTÁ<ësêø£ådü

Hê≥ø±\ |ü]#·j·T+, ø±<ä+ã], <äX̄≈£îe÷s¡ #·]Á‘· >∑<ä́ ø±yê´\ |ü]#·j·T+.

(_) s¡|òüTTe+X̄+ ` |ü+#·eTdüs¡Z ` 1 qT+&ç 30 XÀ¢ø±\T

dü+düÿ è‘· dü+<ÛäT\T : dües¡íBs¡È, >∑TD, eè~∆, j·TD≤<̊X̄, X̄óÃ‘·«, »düÔ«, $düs¡Z dü+<ÛäT\T.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. dü+düÿ è‘· yêvàj·T #·]Á‘· 2 uÛ≤>±\T ` eT˝≤¢~ dü÷s¡́ Hêsêj·TD XÊÁdæÔ.

2. dü+düÿ è‘· kÕVæ≤‘·́  #·]Á‘· ` eTT~>=+&É >√bÕ\ø£ècÕí¬s&ç¶, düT‘êC≤¬s&ç¶.

3. dü+düÿ è‘· yê´ø£s¡D Á|üø±•ø£ ` ¬ø.@. ø£èwüíe÷#ês¡T´\T.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 1. Á|üã+<Ûä kÕVæ≤‘·́ +

j·T÷ì{Ÿ 1. (m) Á|üã+<Ûä kÕVæ≤‘·́ + ` Ä$sê“¤e $ø±kÕ\T, nwüº~>∑Z» ø£e⁄\T ` s¡#·q\T.

(_) Á|üã+<Ûë\T ` bÕÁ‘·∫Á‘·D, es¡íq\T, s¡dü+, XË’*.

j·T÷ì{Ÿ 2. (m) eTqT#·]Á‘· ` düMTø£å

(_) bÕ]C≤‘ê|üVü≤s¡D+ ` düMTø£å.

j·T÷ì{Ÿ 3. (m) πøåÁ‘·e÷Vü‰‘·à´ Á|üã+<Ûë\T |ü⁄≥Tºø£ ` ô|s¡T>∑T<ä\

(_) lø±fīVü≤dæÔe÷Vü‰‘·à´+ ` düMTø£å, bÕ+&ÉTs¡+>∑ e÷Vü‰‘·à´+ ` düMTø£å.

j·T÷ì{Ÿ 4. (m) $»j·T $˝≤dü+ ` düMTø£å.

(_) <äøÏåD≤+Á<Ûäj·TT>∑ ø£esTTÁ‘·T\T

s¡+>±»eTà, eTT<äT›|üfīì, sêeTuÛÑÁ<ë+ã, ø£ècÕíõ.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. Ä+Á<Ûä Á|üã+<Ûë\T ` ne‘·s¡D $ø±kÕ\T : ¬ø.$.ÄsY. qs¡dæ+Vü≤+.

2. ‘Ó\T>∑T kÕVæ≤‘·́  düMTø£å (2e dü+|ü⁄≥+) : õ. Hê>∑j·T´.

3. eTqT#·]Á‘· yêU≤´q+ : yÓ+|üsê\ dü÷s¡́ Hêsêj·TDXÊÁdæÔ.

4. bÕ]C≤‘ê|üVü≤s¡D kÂ+<äs¡́ + : eø£ÿ\+ø£ \ø°åà|ü‹sêe⁄.

5. $»j·T$˝≤dü+ Vü≤è<äjÓ÷˝≤¢dü yê´K´ : ‘ê|” <Ûäsêàsêe⁄.

6. ø±e´ düMTø£å\T : m+.$. dü‘·́ Hêsêj·TD.

7. Á|üã+<Ûë˝À¢ Á|üø£è‹ es¡íq\T : n+‘·{Ï qs¡dæ+Vü≤+.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 2. e÷+&É*ø£ $C≤„q+

j·T÷ì{Ÿ 1. (m) e÷+&É*ø£ ìs¡«#·q+ ` \øå±´\T ` düeTq«j·T+.

e÷+&É*ø£ uÛ≤cÕ$sê“¤e+ ` k˛<ëVü≤s¡D ìs¡÷|üD.

(_) e÷+&É*ø£ uÛ≤wü̋ Òs¡Œ&É&ÜìøÏ >∑\ ùV≤‘·Te⁄\T, ‘Ó\T>∑T˝Àì e÷+&É*ø±\T.

j·T÷ì{Ÿ 2. (m) |üPsê«+Á<Ûä, eT<Ûë´+Á<Ûä e÷+&É*ø±\ |ü]o\q, <äøÏåD≤+Á<Ûä, ñ‘·Ôsê+Á<Ûä e÷+&É*ø±\

|ü]o\q

(_) e÷+&É*ø±\T ` düe÷»+ ` uÛ≤wü |üs¡düŒs¡ dü+ã+<Ûä+, Á|ü<Ûëq uÛ≤wü̋ À e÷+&É*ø±\T

@s¡Œ&̊ $<Ûëq+.

j·T÷ì{Ÿ 3. (m) ÁbÕ<̊•ø£, kÕ+|òæTø£, es¡Z e÷+&É*ø±\T, ‘Ó\T>∑T e÷+&É*ø±\T ` dü+Á>∑Vü≤ |ü]#·j·T+.

(_) e÷+&É*ø±\T ` eØZø£s¡D $<Ûëq+, e÷+&É*ø±\T ` Ä<ëq|ü<ë\T.

j·T÷ì{Ÿ 4. (m) e÷+&É*ø±\ô|’ |ü]düsêq´ uÛ≤wü\ Á|üuÛ≤e+, nq´<̊XÊ´\˝Àì s¡ø±\T ` e÷+&É*ø±\T

(_) e÷+&É*ø±\T ̀  e´eVü‰s¡uÛÒ<äø£πsK ̀  e÷+&É*ø£ |ü≥ìsêàD $<Ûëq+, e÷+&É*ø£ uÛ≤cÕ

s¡#·q.

dü+Á|ü~+#·e\dæq Á>∑+<∏ë\T :

1. e÷+&É*ø£ eè‹Ô |ü<äø√X̄+ : uÛÑÁ~sêE ø£èwüíeT÷]Ô.

2. uÛ≤cÕXÊg |ü]#·j·T+ ` u§&ÉT¶|ü*¢ |ü⁄s¡Tc˛‘·Ô+

3. Ä<ÛäTìø£ uÛ≤cÕXÊg dæ<ë∆+‘ê\T ` |æ.mdt. düTÁãVü≤àD´+.

4. Ä<ÛäTìø£ uÛ≤cÕXÊg+ ` yÓ\eT\ dæeTàqï.

5. uÛ≤cÕ#ê]Á‘·ø£ yê´kÕ\T ` ø√sê&É sêeTø£èwüíj·T´.

6. yÓ’ø£è‘· |ü<ä dü«s¡÷|ü ìs¡÷|üDeTT ` ‘·÷e÷{Ï <=D|üŒ.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T ` e÷~] Á|üXÊï|üÁ‘·+ $es¡D

á ÁøÏ+~ Á|üX̄ï\˝À nìï+{ÏøÏ düe÷<ÛëHê\T sêj·T+&ç.

bÕsYº ` m

I. yÓTT<ä{Ï j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï 15 e÷s¡Tÿ\T

˝Ò<ë

yÓTT<ä{Ï j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï

II. ¬s+&Ée j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï 15 e÷s¡Tÿ\T

˝Ò<ë

¬s+&Ée j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï

III. eT÷&Ée j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï 15 e÷s¡Tÿ\T

˝Ò<ë

eT÷&Ée j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï

IV. Hê\Ze j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï 15 e÷s¡Tÿ\T

˝Ò<ë

Hê\Ze j·T÷ì{Ÿ qT+&ç ˇø£ Á|üX̄ï

bÕsYº̀ _

V. á j·T÷ì{Ÿ̋ À ◊<äT ∫qï Á|üX̄ï\≈£î düe÷<ÛëHê\T sêj·÷*. 5I3R 15 e÷s¡Tÿ\T

(Hê\T>∑T j·T÷ì{Ÿ\ qT+&ç ̌ ø=ÿø£ÿ j·T÷ì{Ÿ̋ À ¬s+&ÉT Á|üX̄ï\T #=|üq mì$T~ Á|üX̄ï\T Çyê«*)

dü÷#·q : yê´ø£s¡D+ ù||üsY $TqVü‰ nìï ù||üs¡¢≈£î Ç<̊ e÷~]ì nqTdü]+#ê*.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 1 : ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Á<ë$&É uÛ≤wü\ Á|ü‘̊´ø£ \ø£åD≤\qT ‘Ó*Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) uÛ≤s¡‘·<̊X̄+˝Àì uÛ≤cÕ ≈£î≥T+u≤\qT $e]+#·+&ç.

II. (m) Á<ë$&É uÛ≤wü̋ À¢ ‘Ó\T>∑T kÕúHêìï ìs¡ísTT+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T, ‘ÓqT>∑T |ü<ë\ #ê]Á‘·ø£ Ä<Ûësê\qT, e⁄´‘·Œ‘·TÔ\qT $e]+#·+&ç.

III. (m) ÁbÕvïqïj·T j·TT>±+Á<Ûä uÛ≤cÕ \ø£åD≤\qT ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) uÛ≤cÕ #ê]Á‘·ø£ <äèø£Œ<∏ä+‘√ ‘Ó\T>∑T˝À dü+~Ûì $e]+#·+&ç.

IV. (m) ‘Ó\T>∑T˝À *+>∑e#·Hê\ >∑T]+∫ ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T˝À ÁbÕ+rj·T, kÕe÷õø£ e÷+&É*ø±*ï $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(n) Væ≤+<ë«s¡́  uÛ≤cÕ≈£î≥T+ã+ (Ä) Ä+Á<ÛäeTT

(Ç) e÷+&É*ø£ \ø£åD≤\T (á) ‘Ó\T>∑T˝À dü+U≤´ yê#·ø±\T

(ñ) ‘Ó\T>∑T˝À e÷+&É*ø±\ eØZø£s¡D (}) ‘Ó\T>∑T˝À ˝À|üdü+~Û

(m) ‘Ó\T>∑Tô|’ dü]Vü≤<äT› uÛ≤wü\ Á|üuÛ≤e+ (@) uÛÑÁ~sêE ø£èwüíeT÷]Ô.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 2 : ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) kÕVæ≤‘·́ #·]Á‘· dü«s¡÷|ü dü«uÛ≤yê*ï ‘Ó*|æ, Ä+Á<Ûä kÕVæ≤‘·́  j·TT>∑ $uÛÑ»qqT Áø√&ûø£]+#·+&ç.

        15 e÷s¡Tÿ\T

˝Ò<ë

(_) ÁbÕvïqïj·T j·TT>∑|ü⁄ XÊdüHê˝À¢ì #Û·+<√$X‚cÕ*ï sêj·T+&ç.

II. (m) qqïj·T uÛ≤s¡‘ê+ÁBÛø£s¡D≈£î ø£*–q H̊|ü<∏ë´ìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) bÕ\Tÿ]øÏ k˛eTHê<∏äTì ø£è‘·T\qT düMTøÏå+#·+&ç.

III. (m) ‹ø£ÿq Vü≤]Vü≤s¡Hê<∏ä ‘·‘êÔ«ìï >∑÷]Ã $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) mi¿q ø£è‘·T\ bÂsê´|üs¡́ + >∑÷]Ã #·]Ã+#·+&ç.

IV. (m) lHê<∏äTì HÓ’wü<Ûë+ÁBÛø£s¡D |ü<ä∆‹ì $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) nqïeTj·T´, ẙeTq\ kÕe÷õø£ dü+düÿs¡D <äèø£Œ<∏ä+ sêj·T+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) yêvàj·T+ (2) ÁbÕvïqïj·T j·TT>∑ ø±e´ dü+uÛ≤e´‘·

(3) C≤qT ‘ÓqT>∑T (4) qHÓï#√&ÉT&ÉT

(5) >√q ãT<ë›¬s&ç¶ (6) Hê#·q k˛eTq

(7) dæ+Vü≤–] e#·Hê\T (8) »ø£ÿq
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 3 : Ä+Á<ÛäT\ #·]Á‘· ` dü+düÿè‹

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) dü+düÿ è‹ì ìs¡«∫+∫, ‘Ó\T>∑TuÛ≤cÕ ÁbÕNq‘·qT $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑Tyê] |ü+&ÉT>∑\qT, yê{Ï ÁbÕX̄kÕỐ ìï $X̄Bø£]+#·+&ç.

II. (m) XÊ‘·yêVü≤qT\ø±\+Hê{Ï dü+düÿ è‹ $X‚cÕ\qT ‘Ó\|ü+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) #êfīó≈£î´\ kÕVæ≤‘·́ ùdeqT |ü]#·j·T+ #̊j·T+&ç.

III. (m) ø±ø£rj·TT\ bÕ\Hê $X‚cÕ\qT ‘Ó\|ü+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) $»j·Tq>∑s¡ kÕÁe÷»´+˝À $\dæ*¢q ‘Ó\T>∑T kÕVæ≤‘ê´ìï $e]+#·+&ç.

IV. (m) kÕ«‘·+Á‘√<ä́ eT+˝À Ä+Á<ÛäT\ bÕÁ‘·qT $X̄Bø£]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) qMHê+Á<Ûä ìsêà‘·\qT |ü]#·j·T+ #̊j·T+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) Ä+Á<Ûä<̊XÊìøÏ ñqï ù|s¡T¢ (2) ≈£L∫|üP&ç qè‘·́ + (3) >ö‘·MT|ü⁄Á‘· XÊ‘·ø£]í

(4) sê»sê»qπs+Á<äT&ÉT (5) s¡TÁ<äeT<̊$ (6) ‘·+C≤ePs¡T kÕVæ≤‘·́ ùde

(7) uÛ≤cÕÁbÕ‹|ü~ø£ sêÁcÕº\T (8) ø£+<äT≈£L] MπsX̄*+>∑+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 4 : ø±e´ Hê≥ø±\T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. ÁøÏ+~ yêì˝À ¬s+&ç+{ÏøÏ düeTÁ>∑ yê´K´ sêj·T+&ç.         15 e÷s¡Tÿ\T

(n) $$<Û√‘·TÔ+>∑ ‘·s¡+>∑ |òüT≥ºq #·\<̊«˝≤eHÓ’̋ ≤M

\e©\T+>∑\e+>∑ dü+>∑‘· \‘ê˝≤dǘ +ãT ©øÏå+#·T#·THé

<Ûäefi≤≈£åî Ÿ̋ düì ø±+∫ s¡+‘· HÓ<äTs¡+ <ärÔs¡ <̊X̄+ãTq+

<äe<ë‘ê+ãT» ù|q|ü⁄+»ìuÛÑTqj·T´XÀ«‘·Ô eTT+<äe⁄«\Hé

(Ä) Ä‘·‘· |üø£åe÷s¡T‘· s¡j·T Á|ü$ø£+|æ‘· |òüT÷]í‘ê#·\

Áyê‘· eTVü‰s¡íe+&ÉT, ã\eìï» <̊Vü≤düeTT»®«\ Á|üuÛ≤

<Ûä÷‘· |ü‘·+>∑ ‘̊E"&ÉT~‘·T+&ÉsTT ‘êsY≈£åî´&ÉT ‘·*¢øÏHé eTq:

Á|”‹ jÓTTqs¡TÃ#·THé HÓ>∑ôd ;ÛeT»e+ãTq qÁuÛÑM~ÛøÏHé

(Ç) $qj·TeTT $düÔ]\¢ >∑Ts¡Teè<ä∆ »Hê‹~∏ $Á|ü<̊e‘ê

s¡Ãq ˝§q]+‘·T dü‘·́ eTTqT XÖ#·eTT H̊eTi, ˙– eTqïq+

<äqT|ü⁄<äT uÛÑè‘·́ ã+<ÛäT ‘·‹, <ë*à eVæ≤+‘·T, qdü÷j·TCÒj·T, HÓ+

<äTqT eT~<äèwüí kıqŒ, ãs¡<√wü ø£<∏ë $eTTKT+&É HÓ|ü&ÉTHé

(á) Á|ü‹eT\ ô|+&ç¢ ùdj·TT≥≈£î e+<ä\Tẙ\T e´sTT+Á‘·T>±ì<äT

œâ‘· eT‘·T …̋’q ù|<ä\ |òüø°s¡T\ X̄Sq´eTT …̋’q bÕÁ‘·\q

yÓTà‘·T≈£î $<ä\ŒB uÛÑs¡‘·ẙT~Ûì eTT|üŒ~ eT÷&ÉT ø√≥¢ <̊

e‘·̋ …>∑e&É¶ <˚X¯eTTq uÛ≤>∑́  $V”≤qT\ ≈£åî‘·TÔ̋ ≤s¡TH˚.

II. (m) kÂ|üsêíU≤´qe÷<Ûës¡+>± qqïj·T ø£$‘êØ‘·T*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <Ûäs¡àyê´<ÛäT&ÉT øö•≈£îìøÏ uÀ~Û+∫q <Ûäs¡à dü÷øå±à*ï $X̄Bø£]+#·+&ç.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

III. (m) >∑_“\+ ø±e´+˝Àì C≤wüßyê ø£$‘ê‘·‘êÔ«ìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ø£$ e÷s¡Z<äs¡Ùq+˝À >∑_“\+ Á|üj·÷D Á|ü<̊XÊ*ï $X‚¢wæ+#·+&ç.

IV. (m) eTVü‰Á|ükÕúq+ ø£$‘ê dü+ø£\q+˝À ll nuÛÑT´<äj·T uÛ≤yê*ï ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ÄÁ‘̊j·T mHé.õ.z. Hê≥ø£ $X‚cÕ*ï $X‚¢wæ+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ dü+<äs¡“¤yê´K´\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) ñs¡T‘·s¡ »eeTTq qs¡T>∑T<Ó+∫ ‘·*¢øÏ ÁyÓTT¬øÿHé.

(2) nì düeTs¡ŒD ùdôd ÁãuÛÑT‘·« ẙTs¡Œ&ÉHé.

(3) <Ûäs¡àeTTHÓ&É Á;‹ e<ä\<ä>∑<äT ãT<ÛäTq≈£îHé.

(4) Çìïj·TTqT •wüº#·]‘·+ãT *<ä∆ #·]‘· !

(5) |ü̋ …¢≥÷fiÀ¢ ‘·*¢πø<√ bÕ&ÉTø£\˝À ù|>∑T ø£~*+~.

(6) eT÷&ÉT eT÷s¡TÔ\≈£î >∑÷&É ≈£L&ÉT Ò̋<äT.

(7) kÕïqe÷&ÉTeT‹>∑D´+u…’q ô|Hêïq~Hé.

(8) |òüTs¡à »˝≤ìøÏ KØ<äT Ò̋<√jYT.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) yÓTT<ä{Ï ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : C≤„q|ü<ä $C≤„q+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) C≤q|ü<ä $C≤„Hêìï ìs¡«∫+∫, \ø£åD≤\qT sêj·T+&ç.         15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ä+Á<ÛäT\ C≤q|ü<ä $C≤„q ø£èwæì >∑T]+∫ $e]+#·+&ç.

II. (m) C≤q|ü<ä Á|ü<äs¡Ùø£ ø£fī*ï >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) C≤q|ü<ä uÛ≤cÕ $X‚cÕ*ï ‘Ó*j·TCÒj·T+&ç.

III. (m) C≤q|ü<ä π>j·T \ø£åD≤*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) C≤q|ü<ä π>j·÷˝À¢ì s¡ø±*ï ‘Ó*j·TCÒj·T+&ç.

IV. (m) kÕyÓT‘·qT ìs¡«∫+∫, eØZø£s¡DqT ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) C≤q|ü<ä kÕVæ≤‘·́ +˝Àì kÕ+|òæTø£ $X‚cÕ*ï $X‚¢wæ+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) Ä≥$ø£ $C≤„q+ (2) C≤q|ü<äT\ qeTàø±\T

(3) _s¡T<äTsêE sêeTsêE (4) H̊<äTq÷] >∑+>±<Ûäs¡+

(5) |æ\¢\ π>j·÷\T (6) C≤q|ü<ä ìs¡TøÏÔ

(7) bı&ÉT|ü⁄ ø£<∏ä (8) n<äT“¤‘· ø£<∏ä\T
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 1 : ‘Ó\T>∑T uÛ≤cÕ#·]Á‘·

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Á>±+~Ûø£ yê´eVü‰]ø£ uÛ≤cÕyê<ä Á|ü<Ûëq n+XÊ\qT ù|s=ÿq+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ä<ÛäTìø£ ‘Ó\T>∑TuÛ≤wü Á|üe÷D°ø£s¡D ÄeX̄´ø£‘·qT ‘Ó\Œ+&ç.

II. (m) ‘Ó\T>∑T˝À ÁøÏj·÷<Ûë‘·T ìsêàD≤ìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T˝À dü+j·TTø£Ô ÁøÏj·÷ ìsêàD≤ìï $e]+#·+&ç.

III. (m) ‘Ó\T>∑T˝ÀøÏ e∫Ã #̊]q düMTø£è‘·, ndüMTø£è‘· |ü<ë*ï ù|s=ÿq+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T˝À e∫Ãq <Ûä«ì e÷s¡TŒ*ï $e]+#·+&ç.

IV. (m) ‘Ó\T>∑T˝À yêø£́  ìsêàD uÒ<Ûë*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ns¡ú|ü]D≤e÷ìï ìs¡«∫+∫, #ê]Á‘·ø£ ns¡ú|ü]D≤eT s¡÷bÕ*ï ù|s=ÿq+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(n) |üÁ‹ø£̋ À¢ ÁbÕe÷DÏø£ uÛ≤wü (Ä) düe÷|üø£ ÁøÏj·T\T (Ç) Wwü$uÛÑøÏÔø£ Á|ü‘·́ j·÷\T

(á) ‘Ó\T>∑T˝À <̊X‚́ ‘·s¡ |ü<äC≤\+ (ñ) nø£s¡àø£ ÁøÏj·T\T (}) |ü⁄s¡TwüuÀ<Ûäø£ Á|ü‘·́ j·÷\T

(m) –&ÉT>∑T sêeT÷à]Ô |ü+‘·T\T (@) Ä#ês¡́  #̊≈£L] sêe÷sêe⁄.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 2 : ‘Ó\T>∑T kÕVæ≤‘·́ #·]Á‘·

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Á|üã+<Ûä \ø£åD≤\qT ù|s=ÿì, Á|üã+<Ûä ø£e⁄\qT |ü]#·j·T+ #̊j·T+&ç.         15 e÷s¡Tÿ\T

˝Ò<ë

(_) ø£fi≤|üPs√í<äj·T ø±e´yÓ’•wüº́ + |ü]o*+#·+&ç.

II. (m) ø£+ø£+{Ï bÕ|üsêE ñ‘·Ôs¡ sêe÷j·TD yÓ’•wüº́ + #·]Ã+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) sêj·T\ j·TT>∑+˝Àì Ç‘·s¡ ø£e⁄\qT |ü]#·j·T+ #̊j·T+&ç.

III. (m) ‘·+C≤ePs¡T, eT<ÛäTs¡, |ü⁄<äTø√ÿ≥ bÕ\≈£î\ yêvàj·T ùdeqT $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <äøÏåD≤+Á<Ûäj·TT>∑ s¡#·sTTÁ‘·T …̋’q s¡+>±»eTà eTT<äT›|üfīì s¡#·q\qT |üsêeT]Ù+#·+&ç.

IV. (m) ≈£L∫eT+∫ ‹eTàq ø£è‘·T*ï düMTøÏå+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T kÕVæ≤‘ê´ìøÏ dæ.|æ.ÁuÖqT #̊dæq ùdeqT $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) n\¢kÕì ô|<ä›q (2) edüT#·]Á‘· (3) n<ä›+øÏ >∑+>±<Ûäs¡T&ÉT

(4) sê<Ûëe÷<ÛäMj·T+ (5) j·Tø£å>±q Á|üÁøÏj·T (6) X‚wü+ ẙ+ø£≥|ü‹

(7) ø°åDj·TT>∑ ø£$‘ê \ø£åD≤\T (8) Ä+Á<ÛäHêj·Tø£ X̄‘·ø£+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 3 : #Û·+<√yê´ø£s¡D≤\+ø±\T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

I. á ÁøÏ+~ yêì˝À ¬s+&ç+{ÏøÏ düe÷<ÛëHê\T sêj·T+&ç. 2I5R10 e÷s¡Tÿ\T

(1) j·T s¡ \ e \T \|òüTTe⁄\ì j·T \|òüTTe⁄ì ~«$<Ûä+ãT\>∑T.

(2) Äs¡́  e´eVü‰s¡+ãT\ <äèwüº+ãT Á>±Vü≤´+ãT.

(3) n‘·TÔq≈£î dü+~Û ãVüQfīeTT>± q>∑T.

(4) ‘ÓqT">∑T\ MT"~ kÕ+düÿ è‹ø£ |üs¡TwüeTT\≈£î >∑dü&É<äe\Tsêe⁄.

II. á ÁøÏ+~ yêì˝À ¬s+&ç+{ÏøÏ düe÷<ÛëHê\T sêj·T+&ç. 2I5R10 e÷s¡Tÿ\T

(1) yêìøÏ eTTes¡íπø‘·s¡+ãsTTq $uÛÑøÏÔ |üs¡+ã>∑Tq|ü⁄&ÉT eTT>±>∑eT+ã>∑T.

(2) $X̄«ø£sêà<äT\≈£î Ád”Ô‘·«+ã>∑T.

(3) ø£Á<äTe Hê>∑e÷‘·.

(4) ñø±sê+‘· >√X̄ã›+ãT\ ø£+‘·≥ e⁄es¡íø£+ã>∑T.

III. á ÁøÏ+~ yêì˝À ¬s+&ç+{ÏøÏ düe÷<ÛëHê\T sêj·T+&ç. 2I5R10 e÷s¡Tÿ\T

(1) u≤\yê´ø£s¡D HêeT kÕs¡∆ø£́ eTTqT >∑T]+∫ sêj·T+&ç.

(2) yê´ø£s¡DeTT\ Á|üjÓ÷»Hêìï $e]+#·+&ç.

(3) düe÷düeTT nq>± @$T? düe÷düeTT˝Àì s¡ø±\qT $e]+#·+&ç.

(4) yêø£́ Á|üjÓ÷»Hêìï $e]+#·+&ç.

IV. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ s¡÷|ükÕ<Ûäq #̊j·T+&ç. 5I3R15 e÷s¡Tÿ\T

(1) ø£+<√sTT (2) ∫>∑Ts¡T{≤≈£î (3) Áø=‘êÔ$ (4) ø£≥ºø£&É (5) BÛs¡Tsê\T

(6) eèø£åeTTà\T (7) ãTT‹«≈£îÿ (8) ‘ê»~yÓ (9) ‘√#ÓqT E≈£îÿ\T (10) u≤\Ts¡T

V. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ bÕ]uÛ≤wæø£ |ü<ë\qT sêj·T+&ç. 5I2R10 e÷s¡Tÿ\T

(1) ñ|ü<Ûä (2) Á<ä‘·eTT (3) ‘·<ä“¤e+ (4) dü+~Û (5) ÄÁẙT&ç‘·+

(6) dü+X‚¢wü (7) ‹s¡́ ≈£îÿ (8) ø£s¡à<Ûës¡j·T (9) Á‹ø£eTT (10) düe÷düeTT

VI. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ \ø£ǻ \ø£åD düeTq´j·T+ #̊j·T+&ç. 5I2R10 e÷s¡Tÿ\T

(1) ãTTe[ (2) eè~∆e_Û (3) es¡Z»j·T‹ (4) eTTø±s¡ j·T‹ (5) düs¡düefi≤\T

(6) πs|òüj·TT‘· (7) ñuÛÑj·T ÁbÕdü (8) nqTHêdæø£ ÁbÕdü (9) nuÛÒ<ä ÁbÕdü (10) n+‘·́ ÁbÕdü

VII. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ \ø£ǻ \ø£åD düeTq´j·T+ #̊j·T+&ç. 5I2R10 e÷s¡Tÿ\T

(1) s¡÷|üø£+ (2) X‚¢wü (3) yê´»düTÔ‹ (4) nsêú+‘·s¡Hê´dü (5) n‹X̄jÓ÷øÏÔ

(6) ì<äs¡Ùq (7) ñ|üeT (8) n+‘·́ ÁbÕdü (9) j·TeTø£+ (10) eTTø£Ô|ü<äÁ>∑düÔ+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 4 : ø±e´ Hê≥ø±\T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. ÁøÏ+~ yêì˝À ¬s+&ç+{ÏøÏ düeTÁ>∑ yê´K´ sêj·T+&ç.         15 e÷s¡Tÿ\T

(n) ˙‹ |ü<∏ä+ãTqHé Áã<äTø£ H̊s¡TÃ≥ j·TT‘·ÔeT uÛÑ+–— XÖs¡́  dü+

C≤‘·eTT …̋’ ø£s¡+ã\s¡T dü+|ü<ä̋ §+<äT≥ eT<Ûä́ eè‹Ô— j·T

d”Œ¤‘·eTT …̋’q uÛ≤s¡eVü≤JeqeTT Ÿ̋ <ä\|ü+ >∑ìwü̃eTT Ÿ̋,

˙‹øÏ u≤VüQ´ …̋’q <Ûäs¡D°es¡! yÓT‘·TÔ¬s yê] qT‘·ÔeTT Ÿ̋.

(Ä) ø£]‘·Ts¡>±~ |òüT≥ºqj·TT>±*j·TT H=+|ü<Ó jÓTT+{Ï qTqïj·T

‘·Ôs¡Te⁄? qH̊ø£ uÛÑ÷s¡TVü≤$‘êqeTT >∑T+|üsTT ù|]Ã u≤<Ûä\+

u§\j·TTHÓ? j·Tqï<äeTTà\TqT u§+~q H̊]ø£ kÕ<ÛäT´— \≥T¢ >±

¬øs¡esTT ì*Ãq+ ¬>\ì ¬ø*¢<äyÓTÆ |üiÏy√<äT ¬s+‘·j·TTHé.

(Ç) ‘·q eTè<äT‘·\ŒeT+<äT eì‘ê eTDÏjÓÆTq s¡e÷\˝≤eT bı+

<äTqT HÓ&É>±" <ä\+|üø£ j·T<äT Á|ües¡T+&Ó<äTπs– yÓ÷<äeTT+

<äqTø£>∑ >ö–*+∫ j·TT∫‘·ÁøÏj·T\+ ã]‘·Twüßº CÒj·TT#·THé

$qj·TeTTqHé uÛÑõ+#Ó— <Ûäs¡D° düTs¡T&Ó+‘·{Ï uÛ≤>∑́ e+‘·T&√?

(á) ˙j·T‘·T\ Á|üuÛ≤e eTVü≤˙j·T‘· ẙ– |ü⁄sê~Û sê»e÷!

Äj·T‘· <Ûäs¡à eT÷s¡TÔ\T eTVü‰‘·Tà\T yês¡\T ÁãVü≤àø√X̄>√

bÕsTT‘·̋ ≤+Á<Ûä |ü\¢e qèbÕ\Ts¡ VüQ+ø£è‹ yê´Á|òüT>∑s¡®Hê

HÓ’j·T]˝Àø£ ;Ûø£s¡ eTVü‰<äT“¤‘· XÖs¡́ s¡kÕø£è‹+»HÓHé

II. (m) ‹ø£ÿq ª$<äTs¡̇ ‹µì $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ≈£î#̊˝ÀbÕU≤´q kÕsê+XÊìï sêj·T+&ç.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

III. (m) $X̄«Hê<∏äyê] ªẙ+ π̂øåÁ‘·+µ˝Àì >∑‘·yÓ’uÛÑe düàs¡D≤ìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ªneTè‘·+ ≈£î]dæq sêÁ‹µ ø£$‘ê dü+|ü⁄{Ï <ë«sê ‹\ø̆ eTqe‘ê yê<ëìï $X‚¢wæ+#·+&ç.

IV. (m) es¡$Áø£j·T Hê≥ø£+ düe÷C≤ìøÏ#̊Ã dü+<̊XÊìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) es¡$Áø£j·T+ Hê≥ø£+˝À ªdæ+>∑sêE *+>∑sêEµ bÕÁ‘· ∫Á‘·D.

V. ÁøÏ+~ yê{Ï̋ À ◊~+{ÏøÏ dü+<äs¡“¤yê´K´\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) @&ÉT $&ç∫ e]Ô+#·Tyê&ÉT $ẙø£<ÛäqT&ÉT.

(2) >∑TD$T+ø£ H=+&ÉT >∑\<̊j·TTs¡j·THé?

(3) $uÛÑT&É|ü&ÉsTT#·TÃ qq÷q dü+|ü<ä̋ Ÿ.

(4) #·÷∫ dü+ÁuÛÑeT $˝À\T+&Ó’ ~¬>+<ä\ŒeTTHé.

(5) nÁX̄óe⁄\T C≤Ás¡TÔ Je#·Ã¤yê+Á<Ûä »qT\T.

(6) Ç~ jÓTø£ÿ&ç |üPs¡«|ü⁄ »qà yêdüH√!

(7) @ ãT<ä∆ <̊e⁄&ç »qàuÛÑ÷$TøÏ >∑s¡«düà è‹?

(8) ø£$‘·«+ ˇø£ Ä …̋ÿMT, <ëì s¡Vü≤dǘ + ø£$πø ‘Ó\TdüTqT.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+`1 Ád”Ôyê<ä kÕVæ≤‘·́ +

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Ád”Ôyê<ä ñ<ä́ eT+, H̊|ü<∏ä́ +, uÛ≤s¡‘·<̊X̄+˝À Ád”Ôyê<ä ñ<ä́ e÷\T.         15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ád”Ôyê<ëìï ìs¡«∫+∫ \ø£åD≤\qT ù|s=ÿq+&ç.

II. (m) Ád”Ôyê<ä+˝À ñqï $_Ûqï <Û√s¡DT\qT |ü]#·j·T+ #̊j·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T˝À Ád”Ôyê<ä kÕVæ≤‘·́  $ø±kÕìï ‘Ó\Œ+&ç.

III. (m) ˙*ẙT|òü÷\T ø£$‘ê dü+ø£\q+˝À |”]ƒø£ kÕsê+XÊìï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ˙*ẙT|òü÷\T dü+ø£\q+˝À s¡#·sTTÁ‘·T\T ù|s=ÿqï $eø£å s¡÷bÕ\qT ∫Á‹+#·+&ç.

IV. (m) Ád”Ôyê<ä <äèø£Œ<∏ä+‘√ düVü≤» qe\˝Àì düe÷C≤ìï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ç\¢\ø£>±H̊ ø£<∏ëdü+|ü⁄{Ï̋ À ñqï $eø£å s¡÷bÕ\qT ∫Á‹+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) eTVæ≤fi≤uÛÑT´<äj·T kÕVæ≤‘·́ + (2) Ád”Ôyê<ä+`eTVæ≤fi≤uÛÑT´<äj·T+

(3) eT˝≤¢~ düTã“eTà (4) #·\+ ` Ád”Ôyê<ä <Û√s¡DT\T

(5) …̋’+–ø£‘· (6) ndæà‘· dü+düú

(7) Ád”Ôyê<ä+`Ä+>∑¢ Á|üuÛ≤e+ (8) ã~© ø£<∏ä̋ À ñqï Ád”Ôyê<ä+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (Á|ü<∏äeT) ¬s+&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+`2 ùV≤‘·Tyê<ä kÕVæ≤‘·́ +

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) ùV≤‘·Tyê<ëìøÏ Ç‘·s¡yê<ë\‘√ ñqï dü+ã+<Ûë*ï, dü+|òüTs¡̧D*ï $e]+#·+&ç.    15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ä+Á<ÛäÁ|ü<̊XŸ̋ À ùV≤‘·Tyê<ä ñ<ä́ e÷*ï $X‚¢wæ+#·+&ç.

II. (m) Ä+Á<Ûä<̊X̄+˝À ùV≤‘·Tyê<ä s¡#·sTT‘·\ kÕVæ≤‘ê´ìï |ü]#·j·T+ #̊j·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ùV≤‘·Tyê<ä kÕVæ≤‘·́ +ô|’ Ä+>∑¢ uÛ≤cÕ Á|üuÛ≤yêìï $e]+#·+&ç.

III. (m) ‘Ó\T>∑T ø£$‘·«+˝À e´ø£ÔeTj̊T´ ùV≤‘·Tyê<ä uÛ≤yê*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) K÷˙ Hê≥ø£+˝À ñqï ùV≤‘·Tyê<ä uÛ≤yê\qT ∫Á‹+#·+&ç.

IV. (m) d”‘· n–ïÁ|üẙX̄+ Hê≥ø£+˝À #·\+ Á|üø£{Ï+∫q uÛ≤yê\qT $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ùV≤‘·Tyê<ä |ü]XÀ<ÛäHê yê´kÕ*ï >∑T]+∫ sêj·T+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) ùV≤‘·Tyê<ä X̄‘·ø±\T (2) |ü⁄s√Væ≤‘· es¡Z e´‹πsø£‘·

(3) &Üˆˆ nÁãVü≤+, {Ï. ø√eP] (4) #êsê«ø£+, ˝Àø±j·TT‘·+

(5) yê´dü Á|üÁøÏj·T˝À ùV≤‘·Tyê<ä+ (6) Ä<ÛäTìø£ ‘Ó\T>∑T ø£$‘·«+˝À ùV≤‘·Tyê<ä+

(7) Á‹|ü⁄s¡H̊ì sêeTkÕ«$T #Í<ä] (8) ẙeTq ùV≤‘·Tyê<ä <äèwæº
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 1 : ÁbÕNq kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) $eTs¡ÙqT ìs¡«∫+∫, <ëì Á|üjÓ÷»Hêìï $e]+#·+&ç.     15 e÷s¡Tÿ\T

˝Ò<ë

(_) $$<Ûä Ä<ÛäTìø£ $eTs¡ÙHê |ü<ä∆‘·T*ï ù|s=ÿq+&ç.

II. (m) ø±yê´ìï >∑T]+∫ ÁbÕ#·́ , bÕXÊÃ‘·́  ìs¡«#·Hê\˝Àì uÛÒ<Ûä, kÕ<äèXÊ´\qT ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ø±e´ ùV≤‘·Te⁄\T ` $$<Ûä n_ÛÁbÕj·÷\qT $X‚¢wæ+#·+&ç.

III. (m) s¡dü+ ¬̀ø<∏ë]‡Hé uÒ<Ûä kÕ<äèXÊ´\qT $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <Ûä«ìì ìs¡«∫+∫ <Ûä«ìuÛ≤e yê<ë\‘√ düMTøÏå+#·+&ç.

IV. (m) ÁbÕNq, ÁbÕ#·́  Hê≥ø£ Áø£eT $ø±kÕìï ù|s=ÿq+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ø±yê´e‘ê]ø£\T $eTs¡Ù dü«s¡÷|ü dü«uÛ≤yê\T ‘Ó\Œ+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) Ç‹Vü‰dü+ (2) ñ‘·ÔeT $eTs¡Ù≈£îì \ø£åD≤\T

(3) ø±yê´‘·à (4) ¬ø<∏ë]‡dt

(5) ø±yÓT&ç (6) Á‹$<Ûä X̄ã›eè‘·TÔ\T

(7) #ê≥T |ü<ë´\T (8) X̄‘·ø£+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 2 : qyê´+Á<Ûä ø£$‘·«+ ` <ä[‘· kÕVæ≤‘·́ +

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) ‘Ó\T>∑T˝À e∫Ãq dü+|òüTdü+düÿs¡D ø£$‘ê«ìï |ü]#·j·T+ #̊j·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) uÛ≤eø£$‘ê«ìï ìs¡«∫+∫, uÛ≤eø£$‘·«+˝À XÊK\ >∑T]+∫ ‘Ó\Œ+&ç.

II. (m) ‘Ó\T>∑T kÕVæ≤‘ê´ìøÏ ªcÕø̆Á{°{ŸyÓT+{Ÿµ Ç∫Ãq ~>∑+ãs¡ø£$‘ê«ìï düMTøÏå+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ád”Ôyê<ä ø£$‘·«+˝Àì ÄẙXÊìï, Ä ø£$‘·«+˝Àì ñ<ëVü≤s¡D\‘√ $e]+#·+&ç.

III. (m) <ä[‘· kÕVæ≤‘·́  Ä$sê“¤e $ø±kÕìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <ä[‘· kÕVæ≤‘·́ +ô|’ ñ<ä́ e÷\, e´≈£îÔ\ Á|üuÛ≤yêìï ‘Ó\Œ+&ç.

IV. (m) <ä[‘· ø£$‘·« \ø£åD≤\qT $e]+∫ ø=ìï <ä[‘· ø£$‘ê dü+ø£\Hê*ï ù|s=ÿq+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <ä[‘· kÕVæ≤‘·́ +˝Àì ‘ê‹Ô«ø£ <äèø£Œ<∏ëìï $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) qyê´+Á<Ûä ø£$‘·« ùV≤‘·Te⁄\T (2) nuÛÑT´<äj·Tø£$‘·«+

(3) $|ü¢e ø£$‘·«+ (4) yÓTÆHê]{° ø£$‘·«+

(5) Vü≤]»q X̄‘·ø£+ (6) ∫ø£ÿHÍ‘·Tqï bÕ≥

(7) <ä[‘· qe\\T (8) <ä[‘· Hê≥ø±\T
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 3 : kÕe÷q´ uÛ≤cÕXÊg+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) uÛ≤wüqT ìs¡«∫+∫, e÷qe uÛ≤wü≈£îqï Á|ü‘̊´ø£‘·*ï ‘Ó*Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) bÕXÊÃ‘·́  <̊XÊ˝À¢ »]–q uÛ≤cÕXÊg ø£èwæì $e]+#·+&ç.

II. (m) es¡íHê‘·àø£, #ê]Á‘·ø£ uÛ≤cÕ XÊÁkÕÔ\ >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) |ü<ë+XÊqT>∑TD uÛ≤cÕ eØZø£s¡D >∑T]+∫ sêj·T+&ç.

III. (m) <Ûä«ì dü÷Á‘ê\≈£î n|üyê<ë\T Ò̋e⁄ ` #·]Ã+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) eT÷\ uÛ≤cÕ |ü⁄q]ïsêàD≤ìï >∑T]+∫ sêj·T+&ç.

IV. (m) Ä<ëHêìï ìs¡«∫+∫, Ä<ëHê˝À¢ì s¡ø±\qT >∑÷]Ã sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑TuÛ≤wü̋ Àì nq´<̊XÊ\qT k˛<ëVü≤s¡D+>± $e]#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) uÛÖ>√[ø£+>± uÛ≤cÕeØZø£s¡D (2) uÛ≤c˛‘·Œ‹Ôyê<ë\T

(3) bòÕDÏì (4) $wüj·Tùdø£s¡D

(5) uÛ≤cÕ|ü]D≤eT+`ùV≤‘·Te⁄\T (6) n+‘·s¡+–ø£ |ü⁄q]ïsêàD+

(7) kÕ+düÿ è‹ø£ Ä<ëHê\T (8) ‘Ó\T>∑T˝Àì &É#Y uÛ≤cÕ|ü<ë\T
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 4 : »s¡ï*»+ ` nqTyê<ä+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) ø£eT÷´ìπøwüHé ìs¡«#·q+, dü«uÛ≤yêìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) |üÁ‹ø±s¡#·q, |ü]D≤eT $ø±kÕ*ï $e]+#·+&ç.

II. (m) yêsêÔ \ø£åD≤\T, $\Te*ï ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) $ Ò̋ø£] \ø£åD≤\T, $ Ò̋ø£s¡¢̋ À s¡ø±\qT ‘Ó\Œ+&ç.

III. (m) yêsêÔ s¡#·q dü÷Á‘ê\T, ìj·Te÷*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) dü+bÕ<ä≈£îì $<ÛäT\T, Á|üeTTK dü+bÕ<äø°j·÷\ >∑T]+∫ sêj·T+&ç.

IV. (m) ‘=*‘·s¡+ |üÁ‹ø£\ >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) nqTyê<ä |ü<ä∆‘·T\T, s¡ø±\T ‘Ó*j·TCÒj·T+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) e÷dt ø£eT÷´ìπøwüHé (2) dü‘·́ <ä÷‘·

(3) |üÁ‹ø± Á|üø£≥q\T (4) <ä÷s¡<äs¡ÙHé

(5) ø±oHê<∏äTì Hêπ>X̄«s¡sêe⁄ (6) ‘ê|” <Ûäsêàsêe⁄

(7) ùd«#êÃ¤qTyê<ä+ (8) j·T<Ûëe÷‘·èø±qTyê<ä+
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 1. qqïj·T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) qqïj·T≈£î |üPs¡«+ <̊X̄ø±\ |ü]dæú‘·T\T, uÛ≤cÕkÕVæ≤‘ê´\ dæú‹ì $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) e÷s¡Z<̊• ø£$‘ê«\T, ‘·$Tfī`ø£qï&É uÛ≤wü̋ À¢ uÛ≤s¡‘ê\T >∑T]+∫ sêj·T+&ç.

II. (m) qqïj·T eTVü‰uÛ≤s¡‘· ne‘ê]ø£qT $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) qqïj·T ø£$‘êØ‘·T*ï $e]+#·+&ç.

III. (m) qqïj·T uÛ≤s¡‘ê+ÁBÛø£s¡D $<ÛëHêìï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) qqïj·T s¡#·q˝À s¡düb˛wüD, W∫‘ê´\qT $X‚¢wæ+#·+&ç.

IV. (m) qqïj·T uÛ≤s¡‘·+˝À ñbÕU≤´Hê*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) qqïj·T düeTø±*≈£î*ï >∑T]+∫ ‘Ó\Œ+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) sê»sê»qπs+Á<äT&ÉT (2) Hêsêj·TDuÛÑ≥Tº

(3) ‘·÷s¡TŒ #êfīó≈£î´\T (4) qqïj·TXË’*

(5) qqïj·T n\uÛÑ́ s¡#·q\T (6) qqïj·Tù|s¡T‘√ kÕs¡dü«‘· πø+Á<ë\T

(7) qqïj·T dü÷øÏÔ (ˇø£ |ü<ä́ +) (8) uÛ≤s¡‘· ÁbÕs¡+uÛÑ XÀ¢ø£+ ` ‘ê‘·Œs¡́ +.
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) eT÷&Ée ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ ` 2. ø£+<äT≈£L] MπsX̄*+>∑+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) 19e X̄‘ê_› Ä+Á<Ûä<̊X̄ kÕe÷õø£ dæú‹>∑‘·T*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) MπsX̄*+>∑+ dü+|òüTdü+düÿs¡D, Ád”Ô»H√<ä∆s¡D uÛ≤yê*ï $e]+#·+&ç.

II. (m) MπsX̄*+>∑+ d”«j·T #·]Á‘· $X‚cÕ*ï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) sê»X‚Ks¡ #·]Á‘· qe\˝Àì dü+|òüTdü+düÿs¡D uÛ≤yê*ï $e]+#·+&ç.

III. (m) ø£+<äT≈£L] s¡∫+∫q J$‘· #·]Á‘·\T, Ç‘·s¡ s¡#·q*ï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) |üÁ‹ø± s¡#·q≈£î ø£+<äT≈£L] eT÷\|ü⁄s¡Twüß&Éì m≥T¢ uÛ≤$+#·e#·TÃ.

IV. (m) Ád”Ô $<ä́ ≈£î, $‘·+‘·T $yêVü‰\≈£î MπsX̄*+>∑+ #̊dæq ø£èwæ m{Ïº~. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) Ä<ÛäTìø£ kÕe÷õø£, kÕVæ≤‘·́ , kÕ+düÿ è‹ø£ s¡+>±˝À¢ MπsX̄*+>∑+ kÕ∆qyÓT{Ïº<√ $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À eT÷&ÉT Á|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 3 I 5 R 15 e÷s¡Tÿ\T

(1) dü‘·́ sêC≤ |üPs¡«<̊X̄j·÷Á‘·\T (2) Áu≤Vü≤à $yêVü≤+ Á|üVü≤düq+

(3) $ẙø£e]∆ì (4) sêC≤sêyÓ÷àVü≤HésêjYT

(5) Væ≤‘·ø±]D° düe÷»+ (6) |ü⁄s¡eT+~s¡+ ({ÖHéVü‰ Ÿ̋)

(7) sê»X‚Ks¡ #·]Á‘· (8) ÄdæÔø√qï‘· bÕsƒ¡XÊ\
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 1 : Ä<ÛäTìø£ kÕVæ≤‘·́  $eTs¡Ù dæ<ë∆+‘ê\T ` dü÷Á‘ê\T

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) düe÷»+`kÕVæ≤‘·́ +`kÕVæ≤‘·́  $eTs¡Ù\ |üs¡düŒs¡ dü+ã+<Ûëìï $e]+#·+&ç.    15 e÷s¡Tÿ\T

˝Ò<ë

(_) s¡#·sTT‘· kÕe÷õø£ düeTdǘ \ |ü]cÕÿs¡ u≤<Ûä́ ‘·.

II. (m) ø±\Œìø£ kÕVæ≤‘·́  $eTs¡ÙqT ù|s=ÿq+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) $|ü¢e kÕVæ≤‘·́  $eTs¡ÙqT |üsêeT]Ù+#·+&ç.

III. (m) <ä[‘·yê<ä $eTs¡Ù˝Àì ø=‘·Ô<äHêìï ‘Ó*Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ø£<∏ëìø£ $eTs¡ÙHê |ü<ä∆‘·T*ï ù|s=ÿq+&ç.

IV. (m) n‘ê´<ÛäTìø£ (düeTø±©q) kÕVæ≤‘·́  $eTs¡Ù≈£î\qT >∑÷]Ã sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) yê´dü \ø£åD+, yê´dü $eTs¡Ù |ü<ä∆‘·T\T.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) ÄsY.mdt. düT<äs¡Ùq+ (2) kÕe÷õø£ düŒ èVü≤

(3) nuÛÑT´<äj·T kÕVæ≤‘·́  $eTs¡Ù dü÷Á‘·+ (4) sêfīfl|ü*¢ nq+‘·ø£èwüíX̄s¡à

(5) Ád”Ôyê<ä kÕVæ≤‘·́ + (6) qe\ $eTs¡Ù dü÷Á‘·+

(7) kÕVæ≤‘·́  $eTs¡Ù |ü<ä∆‘·T\T (8) kÕVæ≤‘·́  $eTs¡Ù
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 2 : qyê´+Á<Ûä e#·q kÕVæ≤‘·́ +

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Á|ü|ü+#· uÛ≤wü\˝À qe˝≤ $ø±dü #·]Á‘·qT $e]+#·+&ç.    15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘=* ‘Ó\T>∑T qe\qT >∑T]Ô+∫, ‘Ó\T>∑T qe˝≤ \ø£åD≤\qT $e]+#·+&ç.

II. (m) ‘Ó\T>∑T ø£<∏ëìø£ Äs¡+uÛÑ $ø±kÕ\qT $X̄Bø£]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T ø£<∏ëìø£̋ À kÕe÷õø£ n+XÊ\qT |üsêeT]Ù+#·+&ç.

III. (m) Ä<ÛäTìø£ ‘Ó\T>∑T Hê≥ø£ Äs¡+uÛÑ$ø±kÕ*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) Á|üjÓ÷>±‘·àø£ Hê≥ø£ $X‚cÕ\qT ‘Ó\Œ+&ç.

IV. (m) Hê{Ïø£qT ìs¡«∫+∫, <ëì \ø£åD≤\qT $X̄Bø£]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) yê´dü ìs¡«#·q+, \ø£åD≤\T, yê´dü eØZø£s¡D ù|s=ÿq+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) eTH√yÓ’C≤„ìø£ qe\\T (2) ‘Ó\T>∑T˝À Ç<ä›s¡T ø£<∏ä≈£î\T

(3) Ä<ÛäTìø£ Á|ü<äs¡Ùq s¡÷bÕ\T (4) e÷\|ü*¢ qe\

(5) MT≈£î q∫Ãq ø£<∏ë dü+ø£\q+ (6) @ø±+øÏø£\T

(7) Ä<ÛäTìø£ e#·q yêvàj·T+ (8) Hê≥ø±\T ` eØZø£s¡D

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 3 : kÕe÷q´ uÛ≤cÕXÊg+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) <Ûä«ì $C≤„q XÊÁkÕÔ<Ûä́ j·Tq+˝Àì Á|ü<Ûëq e÷sêZ\qT k˛<ëVü≤s¡D+>± ‘Ó*Œ+&ç.   15 e÷s¡Tÿ\T

˝Ò<ë

(_) <Ûä«ì $C≤„q XÊg+`es¡Z $C≤„q XÊÁkÕÔ\≈£îqï uÒ<Ûë*ï $e]+#·+&ç.

II. (m) <Ûä«ì ` es¡Z+ ` düesêí\qT k˛<ëVü≤s¡D+>± $X̄Bø£]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) |ü<ë+XÊ\ s¡ø±\qT ù|s=ÿì, HÓ’&Ü dü÷Á‘ê\qT $e]+#·+&ç.

III. (m) düìïVæ≤‘· dü+ã+<ÛäT\qT >∑÷]Ã $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ‘Ó\T>∑T yêø£́  ìsêàD≤ìï dü+Á>∑Vü≤+>± $e]+#·+&ç.

IV. (m) düe÷»+`uÛ≤wü≈£îqï dü+ã+<Ûëìï $|ü⁄©ø£]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) e÷+&É*ø±\qT eØZø£]+∫ k˛<ëVü≤s¡D+>± $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) yê–+Á~j·÷\T (2) n+‘·sê®rj·T <Ûä«ì|ü{Ïºø£

(3) dü|ü<ë+X̄+ (4) es¡Z+

(5) yêø£́  $C≤„q+ (6) yêø£́  ìsêàD |ü]$T‹

(7) yÓ’j·TøÏÔø£ e÷+&É*ø£+ (8) e´eVü‰s¡ uÛÒ<äø£πsK

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 4 : dü+düÿ è‘· kÕVæ≤‘·́  |ü]#·j·T+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) dü+düÿ è‘· uÛ≤cÕ ÁbÕeTTU≤´ìï $e]+#·+&ç.    15 e÷s¡Tÿ\T

˝Ò<ë

(_) yÓ’~ø£ yêvàj·T Ø‘·T*ï $X‚¢wæ+#·+&ç.

II. (m) |ü⁄sêD≤*ï >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) dü+düÿ è‘· eTVü‰ø±e´, \|òüTTø±yê´\qT ù|s=ÿq+&ç.

III. (m) dü+düÿ è‘· yê´ø£s¡Ô\ >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) yê©àøÏ, yê´düT\ sêe÷j·TD, uÛ≤s¡‘· s¡#·q\ >∑T]+∫ $e]+#·+&ç.

IV. (m) dü+düÿ è‘· Hê≥ø£ kÕVæ≤‘ê´ìï >∑T]+∫ sêj·T+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) s¡|òüTTeTVü‰sêE, øö‘·T‡\ dü+uÛ≤wüDqT $X‚¢wæ+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) j·÷düTÿ&ÉT (2) sê»‘·s¡+–DÏ

(3) ø±<ä+ã] (4) <äX̄≈£îe÷s¡ #·]Á‘·yéT

(5) eTè#·Ã¤ø£{Ïø£yéT (6) eè~∆ dü+~Û

(7) »düÔ« dü+~Û (8) $düs¡Z dü+<ÛäT\T

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ 1. Á|üã+<Ûä kÕVæ≤‘·́ +

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) Á|üã+<Ûäj·TT>∑+Hê{Ï kÕ+|òæTø£, #ê]Á‘·ø£, kÕ+düÿè‹ø£ |ü]dæú‘·T*ï $e]+#·+&ç.    15 e÷s¡Tÿ\T

˝Ò<ë

(_) nwüº~>∑Z» ø£e⁄\ e´edüú |ü⁄≥Tºø£qT, dü+Á|ü<ëj·÷ìï $e]+#·+&ç.

II. (m) eTqT#·]Á‘· yÓ’•cÕº́ ìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) bÕ]C≤‘ê|üVü≤s¡D+ ø±yê´ìï düMTø£å #̊j·T+&ç.

III. (m) <Ûä÷s¡®{Ï uÛÑøÏÔ ‘·‘êÔ«ìï $X‚¢wæ+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) bÕ+&ÉTs¡+>∑ e÷Vü‰‘·à´+ ø±yê´ìï düMTøÏå+#·+&ç.

IV. (m) $»j·T$˝≤dü ø±e´ yÓ’uÛÑyêìï ‘Ó*Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <äøÏåD≤+Á<Ûäj·TT>∑ ø£esTTÁ‘·T\ Á|üã+<Ûë\>∑T]+∫ sêj·T+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) uÛÑTeq $»j·T+ (2) ÄeTTø£Ôe÷\´<ä

(3) |æ+>∑[ dü÷s¡q (4) edüT#·]Á‘·

(5) sê»X‚Ks¡ #·]Á‘·+ (6) nj·T´\sêE sêeTuÛÑÁ<äT&ÉT

(7) Á|üã+<Ûä yê´U≤´q Á>∑+<∏ë\T (8) πøåÁ‘· e÷Vü‰‘·à´ Á|üã+<Ûë\T

S
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Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+, m+.@. ‘Ó\T>∑T bÕsƒ¡́ Á|üD≤[ø£, e÷~] Á|üX̄ï |üÁ‘ê\T

‘Ó\T>∑T $uÛ≤>∑+ : Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

m+.@. ‘Ó\T>∑T (~«rj·T) Hê\Ze ôd$TdüºsY e÷~] Á|üXÊï|üÁ‘·+

ù||üsỲ 5 : ◊∫Ã¤ø±+X̄+ 2. e÷+&É*ø£ $C≤„q+

Effective from the admitted batch of 2016–17

Time : 3 Hours Marks: 75

nìï Á|üX̄ï\≈£î düe÷<Ûë\T sêj·÷*.

I. (m) e÷+&É*ø£ uÛ≤cÕ$sê“¤yêìï k˛<ëVü≤s¡D+>± $e]+#·+&ç.         15 e÷s¡Tÿ\T

˝Ò<ë

(_) e÷+&É*ø£ uÛ≤wü̋ Òs¡Œ&É{≤ìøÏ >∑\ ùV≤‘·Te⁄ Ò̋$.

II. (m) ‘Ó\T>∑T e÷+&É*ø±*ï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) <äøÏåD≤+Á<Ûä e÷+&É*ø±\ >∑T]+∫ sêj·T+&ç.

III. (m) Á|ü<Ûëq uÛ≤wü̋ À e÷+&É*ø±\T @s¡Œ&̊ $<ÛëHêìï ‘Ó\Œ+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) ÁbÕ<̊•ø£, kÕ+|òæTø£ e÷+&É*ø±\ >∑T]+∫ $X‚¢wæ+#·+&ç.

IV. (m) e÷+&É*ø±\ô|’ |ü]düs¡ nq´uÛ≤wü\ Á|üuÛ≤yêìï $e]+#·+&ç. 15 e÷s¡Tÿ\T

˝Ò<ë

(_) e÷+&É*ø±\ e´eVü‰s¡ uÛÒ<äø£ πsK, |ü≥ ìsêàD $<ÛëHêìï $e]+#·+&ç.

V. ÁøÏ+~ yê{Ï̋ À ◊<äTÁ|üX̄ï\≈£î düe÷<ÛëHê\T sêj·T+&ç. 5 I 3 R 15 e÷s¡Tÿ\T

(1) ≈£î\ e÷+&É*ø±\T (2) eT<Ûä́ eT+&É\ uÛ≤wü

(3) |üPsê«+Á<Ûä e÷+&É*ø£+ (4) yÓ’j·TTøÏÔø£ e÷+&É*ø±\T

(5) e÷+&É*ø£ eè‹Ô |ü<äø√XÊ\T (6) Ä<ëq $πøå|ü+

(7) uÛÑÁ~sêE ø£èwüíeT÷]Ô (8) nq´<̊XÊ´\ |ü{Ïºø£

S



m+.@. ‘Ó\T>∑T (Á|ü<∏äeT)

yÓTT<ä{Ï ôd$TdüºsY dæ\ãdt



m+.@. ‘Ó\T>∑T (Á|ü<∏äeT)

¬s+&Ée ôd$TdüºsY dæ\ãdt



m+.@. ‘Ó\T>∑T (~«rj·T)

eT÷&Ée ôd$TdüºsY dæ\ãdt



m+.@. ‘Ó\T>∑T (~«rj·T)

Hê\Ze ôd$TdüºsY dæ\ãdt



m+.@. ‘Ó\T>∑T

e÷~] Á|üXÊï|üÁ‘ê\T



m+.@. ‘Ó\T>∑T ` bÕsƒ¡́ Á|üD≤[ø£

eT]j·TT

e÷~] Á|üXÊï |üÁ‘ê\T

$X̄«$<ë´\j·T+ eT]j·TT nqTã+<Ûä ø£fi≤XÊ\\≈£î

( 2016`17 $<ë´dü+e‘·‡s¡+ qT+&ç neT\T )

 ‘Ó\T>∑T $uÛ≤>∑+

j·T÷ìe]Ù{° ø± Ò̋CŸ Ä|òt ÄsYº‡   ø±eTsY‡

Ä~ø£$ qqïj·T $X̄«$<ë´\j·T+

sê»sê»qπs+Á<äq>∑sY, sê»eTùV≤+Á<äes¡+`533 296
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DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

 
  MARKS 
P 101.   CLASSISCAL MECHANICS 85+15=100 

 
P 102. INTRODUCTORY QUANTUM MECHANICS.   85+15=100 

 
P 103. MATHEMATICAL METHODS OF PHYSICS   85+15=100 

 
P 104. ELECTRONIC DEVICES AND CIRCUITS   85+15=100 

   
P105  Modern Physics Lab -I 

 
100 

P106 Electronics Lab -I 100 
 

 
       TOTAL MARKS           600 

  For Each Theory Paper  85 marks for semester end exam and 15 marks for 
internal 
 assessment 

 
 

SCHEME OF EXAMINATION   
Theory pass minimum                                       40%          
 Practical  pass minimum          50% 
Aggregate            50% 
 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period  per week 
Practical     6 Periods per week  
 
 

 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
P101,SP101:  CLASSICAL  MECHANICS. 

 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, 
D’Alembert’s  principle  and Lagrange’s equations, Velocity Dependent potentials and the 
Dissipation function  Simple applications of the Lagrangian Formulation                                                            
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s 
equations from Hamilton’s principle.  Conservation theorems and symmetryproperties,Energy 
function and the conservation of Energy                                                                            6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first 
Integrals, The equivalent One – Dimensional problem and classification of orbits, The 
differential equation for the orbit, and Integrable power –law potentials, Conditions for closed 
orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in 
time in the Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and 
conservation theorems, Derivation of  Hamilton’s equation of motion from   variational 
principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  
The harmonic Oscillator, Poisson brackets and other Canonical invariants, Equations  of 
motion, Infinitesimal canonical transformations, and conservation theorems in the  poisson 
bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator 
problem as an example of the Hamilton – Jacobi Method, Hamilton –Jacobi equation for 
Hamilton’s characteristic function.  Action – angle variables in systems  of one degree of 
freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on 
theMotion of a rigid body, Infinitesimal rotations, Rate of change of a vector, The Coriolis 
Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the 
principal axis transformation, Solving rigid body problems and Euler equations of motion, 
Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      
vibration, and normal coordinates,  Free vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 
Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics  and M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
 

                   P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 

UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  
principle.Wave function and its interpretation -Principle of superposition-Wave 
packets – phase velocity and group velocity-Uncertainty relation  Postulates of 
Quantum Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           
Hermitian operators and their Eigen values and eigen functions Stationary states, 
Bohr’s correspondence principle - Coordinate and Momentum representation-  
Ehrenfest’s theorem Commutator Algebra.- Dirac Delta function, definition and 
properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential 
step,  potential Well, Rectangular Potential Barrier - Linear Harmonic Oscillator                
Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and 
eigen functions of Rigid rotator and Hydrogen atom. Commutation relations, electron 
spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    
application to Hydrogen atom: Kinetic energy correction, spin-orbit interaction, fine   
structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

1. Quantum Mechanics   Aruldhas 
2. Quantum Mechanics   G. S. Chaddha 
3. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
4. Quantum Mechanics   E. Merzbacher  
5. Quantum Mechanics   Richard Liboff  

 
 
 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
 I Semester 

(w.e.f 2009-10 batch) 
P103,SP103: Mathematical Methods of Physics 

 
Unit I : Complex Variables                  15 Hrs                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-
polar form-problems, Complex differentiation, complex integration –Cauchy’s integral theorem- 
Cauchy’s integral formulae-multiply connected region- problems, Infinite series-Taylor’s theorem- 
Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                     
Beta & Gamma functions -definition, relation between them- properties-evaluation of some 
integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-
Generating finction-recurrence relations-Rodrigue’s formula-orthonormal property-associated 
Legendre polynomial- simple recurrence relation-orthonormal property-spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                 
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-
Inverse Laplace transforms-properties- evaluation of Inverse Laplace Transforms-elementary 
function method-Partial fraction method-Heavyside expansion method-Convolution method-
complex inversion formula method-application to differential equations Fourier series-
evaluation of Fourier coefficients- Fourier integral theorem-problems-square wave-
rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-
problems-application to Boundary value problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
Unit IV: Numerical Analysis                              10 Hrs                                    
          
Solutions of algebraic and Transcendental equations-Bisection method-method of successive 
approximations-method of false positionIteration method-Newton Rapson method 
Simultaneous linear algebraic equations-Gauss elimination method-Gauss Jordan method-
Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward 
Interpolation formule Interpolation with unequal internals-Newtons divided difference 
formula-Lagrange interpolation formula Numerical Integration-General Quadrature formula-
Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  



          
 
 

 
 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and M.Sc. Space Physics 
I Semester  

(w.e.f 2009-2010 admitted batch of students) 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 

 
UNIT-I 
     SEMICONDUCTOR  DEVICES:                                               10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier, 
     Uni Junction Transistor, Field Effect Transistor, (JFET & MOSFET), CMOS  
 
 UNIT-II 
     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode, 
     Schottky Barrier Diode.    
 
UNIT-III 
    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset 
    voltages and currents                                                                         .                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,  
    Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator, 
    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 
 

 
 
 
 
 
 
 



 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 
(w.e.f 2009-10 batch) 
 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and 
H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and 
assignment of (v’, v”) 

     b)Deslandres’ table and Vibrational constants. 
 

 



 
 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

 Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 

 (w.e.f 2009-10 batch) 
P106/SP106:  ELECTRONICS LAB -I 

 
 

LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 

 

 

 

 

 

 

 

 

 

 

 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester (w.e.f 2009-10 batch) 

P101,SP101:  CLASSICAL  MECHANICS. 
 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, D’Alembert’s  principle  and Lagrange’s 
equations, Velocity Dependent potentials and the Dissipation function  Simple applications of the Lagrangian Formulation                                                         
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s equations from Hamilton’s 
principle.  Conservation theorems and symmetryproperties,Energy function and the conservation of Energy                                                                            
6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first Integrals, The equivalent One – 
Dimensional problem and classification of orbits, The differential equation for the orbit, and Integrable power –law potentials, 
Conditions for closed orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in time in the 
Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and conservation theorems, Derivation of  
Hamilton’s equation of motion from   variational principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  The harmonic Oscillator, Poisson 
brackets and other Canonical invariants, Equations  of motion, Infinitesimal canonical transformations, and conservation 
theorems in the  poisson bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator problem as an example of the Hamilton – 
Jacobi Method, Hamilton –Jacobi equation for Hamilton’s characteristic function.  Action – angle variables in systems  of one 
degree of freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on theMotion of a rigid body, 
Infinitesimal rotations, Rate of change of a vector, The Coriolis Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the principal axis transformation, Solving 
rigid body problems and Euler equations of motion, Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      vibration, and normal coordinates,  Free 
vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 

  
     P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 
UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  principle.Wave function and its interpretation -
Principle of superposition-Wave packets – phase velocity and group velocity-Uncertainty relation  Postulates of Quantum 
Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           Hermitian operators and their Eigen values 
and eigen functions Stationary states, Bohr’s correspondence principle - Coordinate and Momentum representation-  Ehrenfest’s 
theorem Commutator Algebra.- Dirac Delta function, definition and properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential step,  potential Well, Rectangular Potential 
Barrier - Linear Harmonic Oscillator                Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and eigen functions of Rigid rotator and 
Hydrogen atom. Commutation relations, electron spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    application to Hydrogen atom: Kinetic 
energy correction, spin-orbit interaction, fine   structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

6. Quantum Mechanics   Aruldhas 
7. Quantum Mechanics   G. S. Chaddha 
8. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
9. Quantum Mechanics   E. Merzbacher  
10. Quantum Mechanics   Richard Liboff  



 
 

 
 

P103,SP103: Mathematical Methods of Physics 
 
Unit I : Complex Variables                  15 Hrs                                                                                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-polar form-problems, 
Complex differentiation, complex integration –Cauchy’s integral theorem- Cauchy’s integral formulae-multiply connected 
region- problems, Infinite series-Taylor’s theorem- Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of 
definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                                               
Beta & Gamma functions -definition, relation between them- properties-evaluation of some integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-Generating finction-recurrence relations-
Rodrigue’s formula-orthonormal property-associated Legendre polynomial- simple recurrence relation-orthonormal property-
spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                   
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-Inverse Laplace transforms-properties- 
evaluation of Inverse Laplace Transforms-elementary function method-Partial fraction method-Heavyside expansion method-
Convolution method-complex inversion formula method-application to differential equations Fourier series-evaluation of Fourier 
coefficients- Fourier integral theorem-problems-square wave-rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-problems-application to Boundary value 
problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
 
Unit IV: Numerical Analysis                             10 Hrs                                                                                                      
Solutions of algebraic and Transcendental equations-Bisection method-method of successive approximations-method of false 
positionIteration method-Newton Rapson method Simultaneous linear algebraic equations-Gauss elimination method-Gauss 
Jordan method-Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward Interpolation formule Interpolation with 
unequal internals-Newtons divided difference formula-Lagrange interpolation formula Numerical Integration-General 
Quadrature formula-Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  
          

 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 
UNIT-I:     SEMICONDUCTOR  DEVICES:                                                                      10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier,     Uni Junction Transistor, Field Effect Transistor, 
(JFET & MOSFET), CMOS  
 UNIT-II:     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode,     Schottky Barrier Diode.    
UNIT-III:    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset    voltages and currents                                                                         
.                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,     Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator,    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 



 
 
 
 
 
 
 
 

 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester(w.e.f 2009-10 batch) 

 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and assignment of (v’, v”) 
     b)Deslandres’ table and Vibrational constants. 
 

 
 

 
ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
 Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

P106/SP106:  ELECTRONICS LAB -I 
 
 
LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 



 

 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

II Semester (w.e.f 2009-10 batch) 
  MARKS 
P 201. ELECTRODYNAMICS  85+15=100 

 
P 202. STATISTICAL MECHANICS 85+15=100 

 
P203 ATOMIC AND MOLECULAR PHYSICS 85+15=100 

 
P 204. NUCLEAR AND PARTICLE PHYSICS     85+15=100 

 
 

P205  Modern Physics lab  - II  Practical -75 + record-25 100 
 

P206 ELECTRONICS LAB –II Practical -75 + record-25 100 
      TOTAL MARKS              600 
Choice Based Paper for other Departments in University Campus only 

 INTRODUCTORY  ATMOSPHERIC  AND SPACE 
PHYSICS 

     

 
 
  For Each Theory Paper  85 marks for semester end exam and 15 marks for internal 
 assessment 
 
SCHEME OF EXAMINATION   
Theory pass minimum                                  40% 
 Practical pass minimum                           50% 
Aggregate                             50% 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period per week 
Practical     6 Periods per week  
  



 
DEPARTMENT OF PHYSICS 

ANDHRA UNIVERSITY 
 Common for M.Sc. Physics  and M.Sc. (Space Physics) 

 II Semester 
(w.e.f 2009-10 batch) 

P201,SP201: ELECTRO DYNAMICS. 
 

UNIT-I: Gauss Theorem, Poission’s equation, Laplaces equation, solution to Lapalaces 
equation in cartesian coordiantes, spherical coordinates, cylidrical coordinates, use of 
Laplaces equation in the solutions of electrostatic problems.                              
6Hrs 
 
Ampere’s circuital law, magnetic vector potential, displacement current, Faraday’s law of 
electromagnetic inducation,                                                                                    4Hrs 
 
UNIT-II; Maxwell’s equations, differential and integral forms, physical significance of 
Maxwell’s equations.                                                                                               4 Hrs 
 
Wave equation, plane electromagnetic waves in free space , in nonconducting isotropic 
medium, in conducting medium, electromagnetic vector and scalar potentials, uniqueness 
of electromagnetic potentials and concept of gauge, Lorentz gauge, Coulomb gauge,  
                                                                                                                                 6Hrs 
 
charged particles in electric and magnetic fields: charged particles in uniform electric 
field, charged  particles in homogerous magnetic fields, charged particles in simultaneous 
electric and magnetic fields, charged particles in nonhomogeneous magnetic fields. 
                                                                                                                                 6Hrs 
 
UNIT-III: Lienard-Wiechert potentials, electromagnetic fields from Lienard-wiechert 
potentials of a moving charge, electromagnetic fields of a uniformly moving charge, 
radiation due to non-relativistic charges, radiation damping, Abraham-Lorentz formula, 
cherenkov radiation, radiation due to an oscillatory electric dipole, radiation due to a 
small current element. Condition for plasma existence, occurrence of plasma, magneto 
hydrodynamics, plasma waves                                                                                  
                   10 Hrs 
 
UNIT-IV: Transformation of electromagentic potentials, Lorentz condition in covariant 
form, invariance or covariance of Maxwell field eqations in terms of 4 vectors, 
electromagnetic field tensor, Lorentz transformation of electric and magnetic fields. 
                                                                                                                                  12 Hrs 
Text books:   
1.   Classical Electrodynamics   :                                -   J.D. Jackson 
2.   Introduction to Electrodynamics :                         -  D.R. Griffiths 
3.  .Electromagnetic Theory and Electrodynamics     -  Satyaprakash 
4.   Electrodynamics                                                    -  KL Kakani 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester 

(w.e.f 2009-10 batch) 
P202,SP202: STATISTICAL MECHANICS 

 
UNIT-I :  Basic Methods and Results of Statistical Mechanics:   13 Hrs 

Specification of the state of a  system, phase space and quantum states,  
Liouvilles theorem, Basic postulates, Probability calculations, concept of ensembles, 
thermal interaction, Mechanical interaction, quasi static process, distribution of 
energy between systems in equilibrium,  statistical calculations of thermo dynamic 
quantities, Isolated systems(Microcanonical ensemble). Entropy of a perfect gas in 
microcanonical ensemble.  Canonical ensemble - system in contact with heat 
reservoir, system with specified mean energy, connection with thermodynamics, 
Energy  fluctuations in the canonical ensemble . Grand canonical  ensemble, 
Thermodynamic function for the grand canonical ensemble. Density and energy 
fluctuations in the grand canonical ensemble.  Thermodynamic equivalence of 
ensembles. Reif   Ch:2, 3.3,3.12  Ch:6 

UNIT-II : Simple Applications of Statistical Mechanics:    12 Hrs 
Partition functions and their properties. Calculation of thermo dynamic quantities to 
an ideal mono atomic gas.  Gibbs paradox, validity of the classical approximation. 
Proof of the  equipartition  theorem.  Simple applications – mean K.E. of a molecule 
in a gas. Brownian motion.  Harmonic Oscillator, Specific heats of solids (Einstein 
and Debye model of solids),  Paramagnetism, Partition function for polyatomic 
molecules, Electronic energy, vibrational energy and rotational energy of a diatomic 
molecule.  Effect of Nuclear spin-ortho and para Hydrogen. Reif  Ch:7, Ch:9.12 

UNIT-III: Quantum Statistics:       15 Hrs 
Formulation of the statistical problem.  Maxwell–Boltzmann statistics. Photon 
statistics, Bose-Einstein statistics, Fermi–Dirac statistics, Quantum statistics in the 
classical limit, calculation of dispersion for MB, BE & FD statistics Equation of state 
of an Ideal Bose Gas, Black body radiation, Bose-Einstein condensation,  Equation of 
state for a weakly degenerate and strongly degenerate ideal Fermi gas.   Thermionic 
emission. The theory of white dwarf stars. Reif   Ch:9 

UNIT-IV: Non Ideal Classical Gas:       10 Hrs 
Calculation of the partition function for low densities. Equation of state and virial 
coefficients (Van Der Walls equation)   Reif  Ch:10.3,10.4      

      Phase Transitions and Critical  Phenomena: 
Phase transitions , conditions for Phase equilibrium, First order Phase transition – the 
Clausius–Clayperon  equation, Second order phase transition,  The critical indices, 
Van der Waals theory of liquid gas transition. Order parameter, Landau theory.    
Sinha  Ch:10 

    Text Books 
      1.   Fundamentals of Statistical and Thermal Physics     F. Reif 
      2.   Statistical Mechanics, Theory and Applications       S.K. Sinha 
      3.   Statistical Mechanics                                                 R.K. Pathria              



                                           DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
II Semester (w.e.f 2009-10 batch) 

P203,SP203: ATOMIC AND MOLECULAR PHYSICS. 
UNIT-I         12 Hrs 
 ONE ELECTRON  ATOMS :  Quantum numbers, Term values . Relation between Magnetic 
dipole moment and angular momentum of an orbiting    electron.  Stern–Gerlach experiment and 
electron spin .  Spin- orbit  interaction, relativistic kinetic energy correction and dependence of 
energy on J value only. Selection rules. Fine structure of Balmer series  of Hydrogen and  Fowler 
series of ionized Helium.  Hyperfine structure of Hα line of hydrogen (I = ½) .    
  ONE VALENCE ELECTRON ATOMS:   Modified term values (quantum defect) due to 
lifting of orbital degeneracy  by core penetration (penetrating orbits) and core polarization (non-
penetrating orbits)  by nl electrons.    Term values and fine structure of chief spectral series of 
sodium.  Intensity rules and application to doublets of sodium.  Hyperfine structure of  2P-2S  of 
sodium (I= 3/2).   
UNIT-II           10 Hrs 
 MANY ELECTRON ATOMS :  Indistinguishable particles, bosons, fermions. Pauli’s 
principle. Ground states.  LS coupling and Hund’s rules based on Residual coulombic interaction 
and spin-orbit interaction.  Lande’s interval rule.  Equivalent and non-equivalent electrons.  
Spectral terms in LS and JJ coupling (ss,s2 ,pp,p2 configurations). Exchange force and Spectral 
series of Helium. 
 Lasers- spontaneous emission, stimulated emission, population inversion,  Einstein coefficients, 
metastable levels, resonance transfer and population inversion in He-Ne laser.   
UNIT- III           8 Hrs 
 ATOMS  IN EXTERNAL MAGNETIC FIELD:  Quantum theory of Zeeman and Paschen-
Back effects and application to   2P-2S,  3P-3S,  transitions.  
ATOMS IN EXTERNAL ELECTRIC FIELD: Linear stark pattern of Hα line of hydrogen and 
Quadratic stark pattern of D1 and D2  lines of Sodium. 
  UNIT-IV          20 Hrs 
  DIATOMIC MOLECULES: Molecular quantum numbers.  Bonding and anti-bonding  
orbitals from LCAO’s. Explanation of bond order for N2 and O2 and  their ions.  Rotational  
spectra and the effect of isotopic substitution. Effect of nuclear spin functions on Raman rotation 
spectra of  H2 (Fermion) and D2 (Boson). Vibrating rotator.  Spectrum. Combination relations and 
evaluation of rotational constants (infrared and Raman).  Intensity of vibrational bands of an 
electronic band system in absorption.(The Franck-Condon principle).  Sequences and 
progressions. Deslandre’s table and vibrational constants. 
 MOLECULAR  VIBRATIONS :  Symmetry operations and identification of point  Groups of 
HCN, CO2 , BH3 , NH3 , H2O  molecules. Properties of irreducible representations and C2v 
character table.  Reducible representation and symmetry of  fundamental   vibrations of H2O 
.  

BOOKS : 
1. Atomic and Molecular Spectra                                  - Rajkumar 
2. Fundamentals of Molecular Spectroscopy                -  C.N.Banwell. 
3. Group Theory                                          - K.V.Raman. 
4. Introduction to Atomic Spectra                                 -  H.E.White. 



                                         DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester  

(w.e.f 2009-10 batch) 
P204,SP204: NUCLEAR AND PARTTICLE PHYSICS  

 

UNIT - I 
 INTRODUCTION :                                                                                                              
  Objective of Studying  Nuclear Physics, Nomenclature, nuclear radius, mass & 
   Binding energy, angular momentum, magnetic dipole moment, Electric quadrupole 
   moment, parity and symmetry, domains of instability, Energy levels, mirror nuclei. 
 NUCLEAR  FORCES  :   Simple theory of the deuteron,  scattering cross-sections,  qualitative 
discussion of neutron-     proton and proton-  proton scattering, charge independence and charge  
symmetry of nuclear    forces ,exchange forces,  Yukawa’s Potential,  Characteristics of Nuclear 
Forces. 
UNIT - II 
 NUCLEAR  MODELS  .     Liquid drop model:, Weissacker’s semi-emperical mass formula, 
Mass –   parabolas.  Nuclear shell model : Spin orbit interaction, magic numbers, prediction of 
angular  momenta and  parities for ground states,   Collective  model., More-realistic models          
  NUCLEAR DECAY  :           Alpha decay process, Energy release in Beta-decay,  Fermi’s 
Theory of β - decay,       selection rules, parity violation in β -decay, Detection   and properties of 
neutrino, .  Energetics of gamma deacay,  selection rules, angular correlation,   Mossbauer  effect.          
NUCLEAR  REACTIONS  :     Types of reactions and conservation laws, the Q – equation, 
Optical model, heavy ion   Reactions 
UNIT - III 
  NUCLEAR  ENERGY       Stability limit against spontaneous fission, Characteristics of 
fission, delayed neutrons,  Four factor formula for controlled fission, Nuclear fusion,  prospects of   
continued fusion energy. 
 ELEMENTARY  PARTICLE  PHYSICS:Particle interactions and families, symmetries and 
conservation laws ( energy and momentum, angular momentum, parity, Baryon number, Lepton 
number, isospin, strangeness quantum number( Gellmann and Nishijima formula) and charm),  
Elementary ideas of CP aand CPT invariance,  SU(2), SU(3) multiplets, Quark model. 
UNIT - IV 
DETECTING NUCLEAR RADIATION:    Interaction  of  radiation with matter.  Gas filled 
counters, scintillation detectors, semiconductor detectors, energy measurements, coincidence 
measurements and time resolution, magnetic spectrometers. 
 ACCELERATORS:    Electrostatic accelerators, cyclotron accelerators, synchrotrons, linear 
accelerators,   colliding beam accelerators.   
 APPLICATIONS OF NUCLEAR PHYSICS:     Trace Element Analysis, Rutherford Back-
scattering, Mass spectrometry with      accelerators, Diagnostic Nuclear Medicine, Therapeutic 
Nuclear Medicine.  
TEXT BOOKS   :. “Introductory Nuclear Physics”   Kenneth S. Krane 
 
 Reference Books: 
1. “Introduction to Nuclear Physics “   Harald A.Enge 
2. “Concepts of Nuclear Physics “          Bernard L.Cohen. 
3. “ Introduction to High Energy physics”     D.H. Perkins 
4. “ Introduction to Elementary Particles”     D. Griffiths 



Department of Physics, Andhra University 
 

Introductory Atmospheric and Space Physics 
(Choice based course to be offered in the Department of Physics during II Semester with 

a minimum intake of 15 and maximum 25) 
With effect from 2009-2010 admitted batch) 

 
Target aspirants:  PG students from departments of Meteorology and Oceanography, 
Geophysics, Environmental sciences, Geography, Geo-engineering and Electronics and 
Communication engineering) 

 
Unit I : The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic 

equation, geopotential height, expansion and contraction, fundamental forces 
in the atmosphere,  apparent forces, atmospheric composition, solar radiation 
interaction with the neutral atmosphere, climate change.   

 
 
Unit II:  Electromagnetic radiation and propagation of waves:  EM Radiation, 

fundamentals of EM waves, effects of environment, Antennas- basic 
considerations, types of antennas. Propagation of waves: ground wave, sky 
wave, and space wave propagation, troposcatter communication and extra 
terrestrial communication.  

 
Unit III:    The Ionosphere, morphology of ionosphere, the D, E and F-regions, 

chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere.  

 
Unit IV:     Global Positioning systems (GPS)- basic concepts, overview of GPS system, 

augmentation services, GPS system segment, GPS signal characteristics, GPS 
errors, multi path effects, GPS performance, satellite navigation system and 
applications.   

 
 
Reference Books: 
 
1. An Introduction to Dynamic Meteorology by James R  Holton, Academic Press Inc.  
2. Climatology, An atmospheric Science by John E. Oliver and John J. Hindore, 

Pearson Education 
3. Electronic Communication systems by George Kennedy and Bernard Davis, Tata 

McGraw Hill publishing Co., Ltd.  
4. Introduction to Ionospheric Physics by Henry Rishbeth and Owen K. Garriot, 

Academic press 
5. Understanding GPS principles and applications by Elliot D. Kaplan and Christopher 

J. Hegarty,  Artech House, Boston.   
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.SC. (SPACE PHYSICS) 

IISemester 
 (w.e.f 2009-10 batch) 

P205,SP205: MODERN PHYSICS LAB -II 
 

1. Atomic Spectrum of Sodium. 
         a)identification of sharp and diffuse doublets 
          b) doublet separation  
          c) assignment of principal quantum numbers 
2. Raman Spectrum of Carbon Tetrachloride 
          a)Raman shifts  
           b) Fermi resonance 
3. Vibrational analysis of AlO Green system. 
      a)identification of sequences, assignment of vibrational quantum 
numbers, 
      b) Deslandre’s table and Vibrational constants. 
4. Determination of Specific Charge of an electron by Thomson’s Method. 
5. Experments with He- Ne laser . 
      a)Polarization of laser light 
       b)Divergence of laser beam and monochromaticity. 
6. Band gap of a semiconductor(Four probe method). 
7. Dielectric constant as a function of temperature and determination of 
Curie  
      Temperature 
8. Susceptibility of a substance  Gouy’s method 
9. Dissociation energy of Iodine molecule from the given data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.Sc. SPACE PHYSICS 

IISemester 
 (w.e.f 2009-10 batch) 

P206,SP206: ELECTRONICS LAB -II 
 
 

List of Experiments  (Any SIX of the following) 
 

1. Active Low pass and High Pass filters         (IC 741 ) 

2.Twin -T filter                                                 (IC 741 ) 

3. Logarithmic Amplifier                                  (IC 741 ) 

4. Wein Bridge Oscillator                                 (IC 741 ) 

5. Monostable multivibrator                              (IC 555 ) 

6. Voltage Regulator                                          (IC 723 ) 

7. Phase Shift Oscillator                                     (IC 741 ) 

 8. Astable multivibrator                                     (IC 555 ) 

9.Active band pass filter                                    (IC 741 ) 

10. Voltage controlled oscillator                        ((IC 741, IC 555 ) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, 
III SEMESTER. 

 
 

  MARKS 
P301. SOLID STATE PHYSICS (85+15)   100 

 
P302. LASERS AND FIBER OPTICS  (85+15)   100 
P303. DIGITAL ELECTRONICS & MICROPROCESSORS 

(85+15) 
  100 

Special paper 
   
P304 

RADAR SYSTEMS AND SATELLITE 
COMMUNICATION                        (85+15)          

  100 

    
 

P305 DIGITAL ELECTRONICS LAB practical-75 +record-25   100 
 

P306 SOLID STATE PHYSICS LAB practical-75+record-25   100 
 

       Total Marks                   600 
Choice Based Paper for other Departments in University Campus Only 

  ANALYTICAL TECHNIQUES     
 
 
 
SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 
Practical  pass minimum    50% 
Aggregate      50% 
 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

M.Sc. Physics  
III Semester  

(w.e.f 2009-10 batch) 
P301: SOLID  SATE  PHYSICS. 

 
 
UNIT-I:  CRYSTAL STRUCTURE:      14 Hrs 
 Periodic array of atoms—Lattice translation vectors and lattices, symmetry operations, The 
Basis and the Crystal Structure, Primitive Lattice cell,  Fundamental types of lattices—Two 
Dimensional lattice types, three Dimensional lattice types, Index system for crystal planes, 
simple crystal structures-- sodium chloride, cesium chloride and diamond structures. 
 
UNIT-II: CRYSTAL DIFFRACTION AND RECIPROCAL LATTICE: 14 Hrs 
Bragg’s law, Experimental diffraction methods-- Laue method and powder method, Derivation 
of scattered wave amplitude, indexing pattern of cubic crystals and non-cubic crystals (analytical 
methods). Geometrical StructureFactor, Determination of number of atoms in a cell and position 
of atoms.  Reciprocal lattice, Brillouin Zone, Reciprocal lattice to bcc and fcc Lattices. 
 
UNIT-III: PHONONS AND LATTICE VIBRATIONS:    6 Hrs 
Vibrations of monoatomic lattices, First Brillouin Zone, Group velocity, Long wave length, 
Lattice with two atoms per primitive cell, Quantization of Lattice Vibrations-Phonon 
momentum. 
 FREE ELECTRON FERMI GAS:      6 Hrs 
Energy levels and density of orbitals in one dimension, Free electron gas in 3 dimensions, Heat 
capacity of the electron gas, Experimental heat capacity of metals, Motion in Magnetic Fields- 
Hall effect, Ratio of thermal to electrical conductivity. 
 
UNIT-IV: THE BAND THEORY OF SOLIDS:     10 Hrs 
. Nearly free electron model, Origin of the energy gap, The Block Theorem, Kronig-Penny 
Model, wave equation of electron in a periodic potential, Crystal momentum of an electron-
Approximate solution near a zone boundary, Number of orbitals in a band--metals and isolators. 
The distinction between metals, insulators and semiconductors  
 
TEXT BOOKS:   
1.Introdcution to Solid State Physics, C.Kittel,  5th edition,  
2.Solid State Physics, A.J.DEKKER. 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
 

P302:  Lasers and Fiber optics 
 
UNIT-I 
LASER SYSTEMS :Light Amplification and relation between Einstein A and B Coefficients. 
Rate equations for three level and four level systems.  Laser systems: Ruby laser,       Nd-YAG 
laser, CO2 Laser, Dye laser, Excimer laser, Semiconductor laser. 
UNIT – II: 
LASER CAVITY MODES:   Line shape function and Full Width at half maximum (FWHM) 
for Natural broadening, Collision broadening, Doppler broadening, Saturation behavior of 
broadened transitions, Longitudinal and Transverse modes. ABCD matrices and cavity Stability 
criteria for confocal resonators.  Quality factor, Q-Switching, Mode Locking in lasers. 
Expression for Intensity for modes oscillating at random and modes locked in phase.  Methods of 
Q-Switching and Mode locking. 
 
UNIT-III 
OPTICAL FIBER WAVEGUIDES :  Basic optical laws and Self focusing. Optical fiber 
modes and configurations  Fiber types, Rays and Modes, Step-index fiber structure. Ray optics 
representation, wave representation.  Mode theory of circular step-index wave guides. Wave 
equation for step-index fibers, modes in step-index fibers and power flow in step-index fibers.  
Graded – index fiber structure, Graded-index numerical aperture, modes in Graded-index fibers. 
UNIT-IV 
 FIBER CHARACTERISTICS  : Signal Degradation In Fibers  - Attenuation, Absorption, 
Scattering and Bending losses in fibers, radiative losses,  Core and Cladding losses. Signal 
distortion in optical wave guides: Group delay, material dispersion, waveguide dispersion and 
intermodal dispersion. Pulse broadening in optical fibers. Power launching in Optical fibers, 
Source-output pattern, Lensing schemes. Fiber-to-fiber joints: Mechanical misalignment, fiber 
related losses, Fiber and face preparation. fiber splicing techniques, fiber connectors. 
TEXT  BOOKS: 
1. Lasers -Theory and Applications – K.Thyagarajan and A.K. Ghatak. (MacMillan) 
2. Optical fiber Communications – Gerd Keiser (Mc Graw-Hill) 
REFERENCE BOOKS: 
1. Laser fundamentals – William T. Silfvast (Cambridge)  
2. Introduction to fiber optics – Ajoy Ghatak  and K. Thyagarajan (Cambridge)   
3. Optical Electronics – Ajoy Ghatak and K.Thyagarajan  (Cambridge)   
4. Opto- electronics – J. Wilson and J.F.B. Hawkes (Printice Hall) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, SPACE PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
P303, SP303: Digital Electronics & Microprocessors 

(Common for M.Sc.Space Physics and M.Sc.Physics) 
 

UNIT - I  
Digital Circuits     (i) Number Systems and Codes: Binary, Octal, Hexadecimal 
number systems, Gray code, BCD code, ASCII code.(ii) Logic Gates and Boolean Algebra: OR, 
AND, NOT, NOR, NAND gates, Boolean theorems, DeMorgan laws. 
II) Combinational Logic Circuits: (i) Simplification of Boolean Expressions: Algebraic method, Karnaugh Map 
method, EX-OR, EX-NOR gates, ENCODER, DECODER, Multiplexer, Demultiplexers. 
(ii) Digital Arithmetic Operations and Circuits: Binary addition, Design of Adders and Subtractors, Parallel binary 
adder, IC parallel adder.(iii) Applications of Boolean Algebra: Magnitude Comparator, Parity generator, Checker, 
Code converter, Seven-segment decoder/ Driver display. 
UNIT - II 
 Sequential Logic Circuits:(i) Flip-Flops and Related Devices: NAND latch, NOR latch, 
Clocked flip-flops, Clocked S-C flip-flop, J-K flip-flop, D flip-flop, D latch, Asynchronous 
inputs, Timing problem in flip-flops.(ii) Counters:  Asynchronous counters (Ripple), Counters with MOD 
number < 2N, Asynchronous down counter, Synchronous counters, Up-down counter, Presettable counter. 
(iii) Registers: Shift Register, Integrated Circuit registers, Parallel In Parallel Out (PIPO), SISO, SIPO, PISO 
(iv) Applications of Counters: Frequency Counter and Digital clock. 
 A/D and D/A Converter Circuits:  D/A Converter, Linear weighted and ladder type, An integrated circuit DAC; 
Analog-to-Digital Conversion, Digital Ramp ADC, Successive Approximation Method, Sample and Hold Circuit, 
Digital Voltmeter. 
UNIT - III 
 Intel 8085 Microprocessor: 
Architecture, Functional diagram, Pin description, Timing Diagram of Read Cycle, Timing diagram of write Cycle. 
 Programming the 8085 Microprocessor: 
(i) Addressing Methods, Instruction set, Assembly language programming. 
(ii) Examples of Assembly Language Programming:  Simple Arithmetic - Addition/Subtraction of two 8-bit/16-bit 
numbers, Addition of two decimal numbers, Masking of digits, word disassembly. 
(iii) Programming using Loops: Sum of series of 8-bit numbers, Largest element in the array, Multiple byte addition, 
Delay sub-routine. 
UNIT - IV 
 Data Transfer Technique:  
Serial transfer, Parallel transfer, Synchronous, Asynchronous, DMA transfer, Interrupt driven Data transfer. 
 8085 Interfacing: 
I/O Interfacing: Programmable Peripheral Interfacing, 8255,  Programmable Peripheral Interval Timer 8253, 
Programmable Communication Interface 8251, DAC 0800 and ADC 0800 interfacing. 
 
TEXT  & REFERENCE BOOKS:  

1. “Digital Systems – Principles and applications” –Ronald.J.Tocci,  
2. “Fundamentals of Microprocessors & Microcomputers” -  B. RAM. 
3. “ Introduction to Microprocessors for Engineers and Scientists” - P.K.Ghosh and 
       P.R.Sridhar   
4. “Microprocessor Architecture, Programming and Applications with the  
      8085 /8080A” – Ramesh. S. Gaonkar. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS 

III Semester  
(w.e.f 2009-10 batch) 

 (Common for  M.Sc. Space Physics and M.Sc. Physics) 
         P304 , SP 304 -  RADAR SYSTEMS & SATELLITE COMMUNICATION 
 
UNIT - I 
Radar Systems:  
Fundamental – A simple RADAR – overview of frequencies – Antenna gain Radar Equation – 
Accuracy and Resolution – Integration time and the Doppler shift (Ch 1 of Text Book 1) 
Designing a surveillance radar – Rader and surveillance – Antenna beam – width consideration – 
pulse repetition frequency – unambiguous range and velocity – pulse length and sampling – radar 
cross section – clutter noise (Ch 2 of Text Book 1) 
Tracking Radar – Sequential lobbing – conial scanning – Monopoles Radar – Tracking accuracy 
and Process – Frequency Agility – Radar guidance (Ch3 of Text Book 1) 
UNIT - II 
Signal and Data Processing – Properties of clutter – Moving Target Indicator Processing 
Shareholding – Plot extraction – Tract Association, Initiation and Tracking  
(Ch 5 of Text Book 1) 
Radar Antenna – Antenna parameters – Antenna Radiation Pattern and aperture distribution – 
Parabolic reflector – cosecant squared antenna pattern – effect of errors on radiation pattern – 
Stabilization of antennas (Ch7 of Text Book 2).  
UNIT - III 
Satellite Communication  
Satellite System – Historical development of satellites – communication satellite systems – 
communication satellites – orbiting satellites – satellite frequency bands – satellite multiple 
access formats (Ch1 of Text Book 3).  
Satellite orbits and inclination – Look angles, orbital perturbations, space craft and its 
subsystems – attitude and orbit control system – Telemetry, Tracking and Command – Power 
system – Transponder – Reliability and space qualification – launch vehicles   

(Ch2 & 3 of Text Book 4) 
UNIT - IV 
Multiple Access Techniques – Time division multiple access – Frequency division  multiple 
access – Code division multiple access – Space domain multiple access  

(Ch 7 of Text Book 4).  
Earth Station technology – Subsystem of an earth station – Transmitter – Receiver Tracking and 
pointing – Small earth station – different types of earth stations – Frequency coordination – 
Basic principles of special communication satellites – INMARSAT VSAT, GPS, RADARSAT, 
INTELST  

(Ch 10 & 11 of Text Book 4). 
Text Books: 

1. Understanding Radar Systems – Simon Kingsley and Shaun Quegan.  
2. Introduction to Radar Systems – MI Skolnik  
3. Satellite Communication – Robert M. Gagliardi 
4. Satellite Communication – Manojit Mitra 
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ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS  

III Semester  
(w.e.f 2009-10 batch) 

P 305 : DIGITAL ELECTONICS Lab 
 
I Digital electronics 
 

1. Verification of Gates: AND, OR,  NOT, NAND, NOR,  EX –OR, EX – NOR gates 

2. Encoder and Decoder  

3 Multiplexer and De multiplexer  

4. Adders: Half adder, Full Adder, Paraller Adder 

5. Flip Flops ( 7400,7402,7408,7446) 

6 Decade Counter (IC 7490) 

7. Seven segment Decoder/ Driver (7490,7447) 

8 .UP/DOWN Counter   IC 74193 

9. Digital Comparator  ( 7485) 

10 Micrprocessor 8085  

     Addition/ subtraction of  8 bit numbers 

    Sum of series of  8 – bit numbers 
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ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc. PHYSICS   
III Semester  

(w.e.f 2009-10 batch) 
P 306: PRACTICALS : Solid State Physics Lab 

 
LIST OF EXPERIMENTS 

(Any six of the following) 

1. LATIC DYNAMICS – STUDY OF PHONON DISPERSION  CHARACTERESTICS. 

2. DETERMINATION OF DIELECTRIC CONSTANT-DETERMINATION OF GUIDE 
WAVELENGTH OF AN X-BAND TEST BENCH AND DETERMINATION OF 
DIELECTRIC CONSTANT OF BENZENE. 

3. HALL EFFECT: DETERMINATION OF HALL COEFFICIENT AND    ESTIMATION OF 
CARRIER CONCENTRATION 

4. ESR STUDIES AND DPPH- DETERMINATION OF ‘G’ VALUE OF AN ELECTRON 

5. COUPLED OSCILLATIONS AND STUDY OF THE STRENGTH OF THE COUPLING 
CONSTANT. 

6. X-RAY DIFFRATION STUDIES 

7. DETERMINATION OF ELASTIC CONSTANT. 

8. THERMOLUMINISCENCE-DETERMINATION OF ACTIVATION ENERGY OF 
ELECTRONS. 

9. DETERMINATION OF MAGNETIC RESISTANCE 

10.STUDY OF MAGNETIC HYSTERESIS LOOPS OF FERROMAGNETIC MATERIALS (BH 
      CURVE) 
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Department of Physics, A.U 

ANALYTICAL TECHNIQUES 
(Choice Based Paper to be offered in the Dept., of  Physics during 3rd Semester for  

Other Dept., students  in AU Campus only) 
(W.e.f. 2009 – 2010 admitted batch) 

 
Unit I 
Concepts of interaction of electromagnetic radiation with matter, wave and particle properties of electromagnetic 
radiation, electromagnetic spectrum, absorption laws, electronic transitions, optical and molecular spectra, molecular 
energies, Raman spectra, photoelectric effect, photoelectric cells, Compton effect, radiation sources, detectors, lasers 
References : 
1)Instrumental methods of analysis, Willard, Merritt, Dean, Settle (CBS Pub.) 
2)Instrumental methods of chemical analysis, H. Kaur (Pragati Prakasan Pub.) 
 
Unit II : Ultrasonic techniques 
Acoustic Plane waves-Elastic behavior of fluids, plane wave equation, velocity of sound in fluids, energy density 
acoustic intensity, specific acoustic impedance. Transmission phenomenon-transmission from one fluid medium to 
another reflection at the surface of a solid, transmission through three media normal incidence and oblique 
incidence. Resonators & filters- Helmholtz  resonator, acoustic impedance, acoustic analogue. Ultrasonic &  sonar 
transducers-piezoelectric effect equivalent electrical circuit, generalized theory, quality factor, piezoelectric 
relations. Architectural acoustics-classical Ray theory decay of sound in live room & dead rooms. Applications of 
Ultrasonics 
References: 
1)Fundamentals of Acoustics-Kinsler & Fray Wiley Eastern.Limited 
2) Ultrasonics , Jack Blitz 
3) Physical Ultrasonics-Beyer & Letcher Academic Press 
 
Unit III : Magnetic Resonance Techniques 
1)Electron Spin Resonance:  Basic Concepts, g-factor and nuclear hyperfine interaction,, essential features of an 
ESR spectrometer, Applications of ESR: in Physical Sciences and  biological systems. 
 
2)Nuclear Magnetic Resonance: Basic principles, continuous wave and pulsed NMR, Fourier Transform NMR, 
measurement of spin -lattice and spin- spin relaxation times, proton and C-13 NMR,  basic pulsed Fourier Transform 
NMR spectrometer, 2D NMR,   applications of NMR in physical and biological sciences, basic features of MRI. 
 
3)Nuclear quadrupole resonance: Basic principle and applications 
 
References 
1)Electron Paramagnetic  Resonance : Elementary  Theory and ractical Applications, J.A.Weil, J.R.Bolton and 
J.E.Wertz (Wiley) N.Y, 1994  
2) Principles of Nuclear Magnetic Resonance in One and Two Dimensions, R.R.Ernst, G.Bodenhausen and 
A.Wokun,(Oxford)1987   
(3)Basics of NMR,   Joseph. P. Hornack, Free Online Text  
(4)Nuclear Quadrupole Coupling Constants, E.A.C. Lucken  (A.P ) 1969 
 
Unit IV : Structural characterization techniques  
X-ray diffraction, indexing pattern of cubic crystals and non-cubic crystals (analytical  methods), crystal structure 
identification  and determination of lattice parameters. 
 
Fundamentals of Transmission Electron Microscopy (TEM) and Scanning Electron Microscopy (SEM), major 
components in SEM and TEM, study of crystal structure using TEM, study of microstructure using SEM. 
 
References : 
1)Elements of  X-ray Diffraction, B.D. Cullity, Addison-Wesley Publishing Co. Inc., USA (1977). 
2)Physical Methods of Materials Characterization (Second Edition), PEJ Flewitt and RK Wild, Institute of Physics 
Publishing, Bristol, UK. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS, 
IV SEMESTER. 

 
  MARKS 
P401. ADVANCED QUANTUM MECHANICS (85+15)  100 

 
P402. PROPERTIES AND CHARACTERIZATION OF 

MATERIALS 
                                                                  (85 +15) 

     
100 

     
P403. COMMUNICATION ELECTRONICS    (85 +15)   

100 
 
   Special paper 

P404 ANTENNA THEORY AND RADIOWAVE 
PROPAGATION                         (85 +15)        

  100 

 
 

P405   MICROPROCESSOR LAB   Practical  -75 and record -25   100 
 

P406  COMMUNICATION LAB Practical  -75 and record -25 
  

  100  

 
 

                                                          Total marks                                    600 
 

SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 

Practical  pass minimum    50% 

Aggregate      50% 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
  M.Sc. PHYSICS. 
IV  SEMESTER  

(w.e.f  2009-2010 admitted batch) 
 

P401: ADVANCED QUANTUM  MECHANICS . 
UNIT - I 
 Linear Vector Spaces in Quantum Mechanics: 
    Vectors and operators, change of basis, Dirac’s bra and ket notations.  Eigen value 
    problem for operators.  The continuous spectrum.  Application to wave mechanics in 
   one dimension. 
   (Merzbacher   Sec. 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7) 
UNIT - II 
 Quantum Dynamics : 
    The equation of motion, Quantization  postulates, canonical quantization, Constants of 
     motion and invariance properties.  Heisenberg picture.  Harmonic Oscillator. 
    (Merzbacher  .  Sec. 15.1, 15.2, 15.3, 15.4, 15.6, 15.7) 
UNIT - III 
 Development of time-dependent  perturbation theory.  The golden rule for constant 
    transistion rates. 
    (Merzbacher.   Chapter. 18 relevent parts) 
 
Addition of two angular momenta.  Tensor operators. 
    Wigner-Eckart theorem.  Matrix elements of vector operators.  Parity and time reversal 
     symmetries.  
    (Merzbacher  . Section. 16.6, 16.8, 16.10, 16.11) 
UNIT - IV 
 Scattering: 
    Concept of differential cross-section.  Scattering of a wave packet.  Born 
    approximation.  Partial waves and phase shift analysis. 
    (Merzbacher.   Section. 11.1, 11.2, 11.4, 11.5) 
. Relativistic Quantum Mechanics 
    Klein – Gordon equation, Dirac equation for a free particle, Equation of continuity, 
    Spin of a Dirac particle, Solutions of free particle Dirac equation, Negative energy 
    states and hole theory 
 
TEXT BOOKS: 
 1. “ Quantum Mechanics” by R.D. Ratna Raju 
 2.“Quantum Mechanics “ by E. Merzbacher   
Reference Books: 
  1.” Quantum Mechanics” by Thankappan 
  2. “Quantum Mechanics” by Biswas 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS   
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P.402 :  PROPERTIES AND  CHARACTERIZATION OF MATERIALS 
UNIT - I 
 THERMAL PROPERTIES: 
Anharmonic crystal interactions-thermal expansion, thermal conductivity, lattice thermal 
resistivity, umklapp processes, and imperfections. 
 
 OPTICAL PROPERTIES : 
Lattice Vacancies, Diffusion, Color Centers—F Centers, other centers in alkali halides, Alloys, 
Order-disorder transformations, Elementary theory of Order. 
UNIT - II 
 MICROSCOPIC EXAMINATION: 
Fundamentals of Transmission electron microscopy and scanning electron microscopy, study of 
crystal structure using TEM, study of microstructure using SEM. 
UNIT - III 
 RESONANCE METHODS: 
Spin and an applied field—the nature of spinning particles, interaction between spin and a 
magnetic field, population of energy levels, the Larmor precession, relaxation times—spin- spin 
relation, spin-lattice relaxation,  
 
Electron Spin Resonance: Introduction, g-factor, experimental methods. 
 
Nuclear Magnetic Resonance—equations of motion, line width, motional narrowing, hyperfine 
splitting,   
 
Nuclear Gamma Ray Resonance: Principles of Mossbauer Spectroscopy, Line Width, Resonance 
absorption, Mossbauer Spectrometer, Isomer Shift, Quadrupole Splitting, magnetic field effects, 
Applications.  
UNIT - IV 
5ELECTRICAL AND MAGENTIC CHARACTERIZATION TECHNIQUES: 
DC & AC Conductivity, Curie temperature, Saturation Magnetization and Susceptibility 
 
OPTICAL SPECTROSCOPY: 
Fundamentals of Infra-red Spectroscopy and Applications. 
 
TEXT BOOKS: 
Solid State Physics, 5th edition, C.Kittel 
Fundamentals of Molecular Spectroscopy    CN Banwell 
Mossbauer Effect and its Applications  VG Bhide 
. 
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ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc PHYSICS, and SPACE PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
P 403 , SP 403  COMMUNICATION ELECTRONICS 

(Common for M.Sc. Space Physics and M.Sc Physics) 
    UNIT 1.  CW Modulation: 
      Amplitude Modulation (AM):                                                                                   8 periods 

     Introduction, Amplitude modulation, modulation index, Frequency 
spectrum, Average power 

     for sinusoidal AM, Amplitude modulator and demodulator circuits, Double side band    
     suppressed carrier     ( DSBSC) Modulation, Super heterodyne receiver. 
      Single Side Band Modulation (SSB):                                                                        4 periods 

SSB principles, Balanced Modulator, SSB generation 
     Angle Modulation:                                                                                                     8 periods 

     Frequency modulation (FM), sinusoidal FM, Frequency spectrum for 
sinusoidal FM  

     frequency deviation, modulation index, Average power in sinusoidal FM, FM generation    
    Phase Modulation: Equivalence between PM and FM, FM detectors:  Slope detector, Balanced  
     slope detector, Foster – Seley discriminator, Ratio detector,  Amplitude limiter, FM receiver.  
 
    UNIT 2. Pulse Modulation:   
     Digital Line Codes:   Symbols, Functional notation for pulses, Line codes and wave forms:  
     RZ, NRZ, Polar, Unipolar,  AMI , HDBn and Manchester codes, M-ary encoding, Differential  
      encoding                                                                              8 periods 
     Sampling theorem, Principles of pulse Amplitude Modulation ( PAM) and Pulse Time 
     Modulation( PTM) ,Pulse code modulation ( PCM), quantization, Nonlinear quantization, 
     companding, differential pulse code modulation (DPCM),  Delta Modulation(DM) . 
     Digital Carrier Systems:                                                                                          8 periods 

    ASK, PSK, FSK and DPSK 
UNIT 3. Special  Communication Circuits  :                                                                 6 periods 
    Tuned amplifiers  :Single tuned amplifier-Hybrid π – equivalent for the BJT, Short 
circuit 
    current gain    for the BJT in CE and CB amplifiers,  CE and CB tuned amplifiers,  
    Cascode  amplifier.  
    Mixer Circuits : Diode mixer,  IC balanced mixer. 
    Filters : Active filters, Ceramic, Mechanical and crystal filters. 
    Oscillators: Crystal oscillator, Voltage controlled oscillator, phase locked loop( PLL). 
UNIT 4.  Noise in Communication Systems:                                                                  8 periods 
Thermal Noise, Shot Noise,  Partition noise, Signal - to – Noise ratio, Noise factor, Amplifier     
input noise in terms of F, Noise factor of amplifiers in cascade (Friss formula), Noise 
temperature, Noise in AM, Noise in FM systems. Noise in pulse modulation systems: 
Intersymbol interference (ISI) , eye diagrams. 

 
      Text Books: 
        1.  Electronic Communications    D. Roody and John Coolin 
        2.  Electronic Communications Systems      G. Kennedy 
        3.  Modern Analog & Digital Communications     B.P. Lathi.   

ANDHRA UNIVERSITY 
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DEPARTMENT OF PHYSICS 
M.Sc.  PHYSICS and M.Sc. SPACE PHYSICS,  

IV  SEMESTER (w.e.f  2009-2010  batch) 
 (Common for M.Sc. Space Physics and M.Sc Physics) 

P404 , SP404 : ANTENNA THEORY AND RADIOWAVE PROPAGATION 
UNIT - I 

Radiation 
Potential functions of electro magnetic fields. Potential function for sinusoidal oscillations.   
Fields radiated by an alternating current element.  Power radiated by a current element and 
radiation resistance.  Radiation from a quarter wave monopole or a half wave dipole.  EM field 
close to an antenna and far field approximation.   (Chapter 10 in Jordan and Balmain 6 Hrs. 

Antenna Fundamentals 
Definition of an antenna.  Antenna properties – radiation pattern, gain, directive gain and directivity.  
Effective              area. Antenna beam width and band width.  Directional properties of dipole antennas.               
(Chapter 11 in Jordan and Balmain and Chapter 2 in Kraus)                                                          6 Hrs. 

UNIT - II 
Antenna Arrays 

Two element array.  Linear arrays.  Multiplication of patterns and binomial array.  Effect of 
Earth on vertical patterns.  Mathematical theory of linear arrays.  Antenna synthesis – 
Tchebycheff polynomial method.  Wave polarization.                                                                                            
(Chapter 11 and 12 in Jordan and Balmain and Chapter 4 in Kraus)                                     12 
Hrs.   

Impedance 
Antenna terminal impedance.  Mutual impedance between two antennas.  Computation of mutual 
impedance.  Radiation resistance by induced emf method.  Reactance of an antenna.  Biconcal 
antenna and its impedance.                                                                                                                                  
(Chapter 14 in Jordan and Balmain and Chapters 8.1 –8.5 in Kraus)                         6 Hrs. 

UNIT - III 
Frequency Independent (FI) Antennas 

Frequency Independence concept.  Equiangular spiral.  Log Periodic (LP) antennas.  Array 
theory of LP and FI structures.                                                                                                                                   
(Chapter 15 in Jordan and Balmain and Chapter 15 in Kraus)                                4 Hrs. 

Methods of excitation and Practical Antennas 
Methods of excitation and stub matching and baluns.  Folded dipole, loop antennas.  Parasitic 
elements and Yagi-Uda arrays and Helical antenna. Complementary screens and slot antennas.  
Radiation from a rectangular horn antenna.                                                                                                                
( Chapter11.15  in Jordan and Balmain and Chapters 6.1 – 6.4 ,7.1 – 7.8 and 13 in Kraus)      10 
Hrs.   

UNIT - IV 
Radio Wave Propagation 

Elements of Ground wave and Space wave propagation. Tropospheric propagation and 
Troposcatter.  Fundamentals of Ionosphere.  Sky wave propagation – critical frequency, MUF 
and skip distance.                                                                                                                                           
(Chapter 16 and 17 in Jordan and Balmain)                       6 Hrs. 

BOOKS 
1.”Electromagnetic waves and Radiating Systems” by E.C.Jordan and K.G.Balmain 
2.”Antennas” by J.D.Kraus. (Second Edition) 
 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 
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M.Sc PHYSICS,  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P 405 : MICROPROCESSOR LAB 
 

1.Decimal  addition of  8 – bit numbers 

2 Addition of two 16 – bit numbers 

3 Multibyte addition 

4.Sum of series of 16 – bit numbers 

 5.Word Disaasembly 

6. Largest number in an array 

7. Ascending order of array of 8 - bit  number 

8. Interfacing of 8255 PPI: generation of square wave and rectangular waves 

9. Interfacing of 8253 programmble timer: Mode 1, Mode2, Mode3, Mode 4, Mode5 

10 0800 DAC interfacing : generation of square, triangular and stair case wave forms 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
  
 

P  406  :  COMMUNICATION LAB  
LIST OF EXPERIMENTS  

 
1. AMPLITUDE MODULATION 

2. FREQUENCY MODULATION AND DETECTION 

3. MIXER 

4. BUTTERWORTH FIRST ORDER LOWPASS AND HIGHPASS FILTERS 

5. CHEBYSHEV SECOND  ORDER LOWPASS FILTER 

6. PHASE LOCKED LOOP (PLL) 

7. PULSE MODULATION-PAM-AND SAMPLING 

8. STUDY OF PRE- EMPHASIS AND DE- EMPHASIS CIRCUITS  

9. GENERATION OF PWAM, AND PPM USINGPLL AND 555 TIMER 

10. STUDY OF FSK TRANSMISSION AND RECEPTION 

11. OPTICAL FIBRE –BENDING LOSSES  AND NUMERICAL APERTURE 

12. MEASUREMENT OF BIT ERROR RATE (BER) 

13. MEASUREMENT OF SPEED OF LIGHT IN OPTICAL FIBRE 

14. DETERMINATION OF FREQUENCY AND WAVELENGTH IN A RECTANGULAR 

WAVEGUIDE IN TE1,0 

15. DETERMINMATION OF STANDING WAVE RATIO AT REFLECTION 

COEFFICIENT  

16. STUDY OF ISOLATOR /CIRCULATOR 

17. MEASUREMENT OF GAIN ,FRONT TO BACK RATIO,BEAM WIDTH OF 

RADIATION PATTERN IN        HALF WAVE DIPOLE    

18.FIVE ELEMENT YAGI UDA ANTENNA 

19.HELICAL ANTENNA    

20.CUT –PARABOIDAL REFLECTOR ANTENNA 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

 
  MARKS 
P 101.   CLASSISCAL MECHANICS 85+15=100 

 
P 102. INTRODUCTORY QUANTUM MECHANICS.   85+15=100 

 
P 103. MATHEMATICAL METHODS OF PHYSICS   85+15=100 

 
P 104. ELECTRONIC DEVICES AND CIRCUITS   85+15=100 

   
P105  Modern Physics Lab -I 

 
100 

P106 Electronics Lab -I 100 
 

 
       TOTAL MARKS           600 

  For Each Theory Paper  85 marks for semester end exam and 15 marks for 
internal 
 assessment 

 
 

SCHEME OF EXAMINATION   
Theory pass minimum                                       40%          
 Practical  pass minimum          50% 
Aggregate            50% 
 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period  per week 
Practical     6 Periods per week  
 
 

 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
P101,SP101:  CLASSICAL  MECHANICS. 

 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, 
D’Alembert’s  principle  and Lagrange’s equations, Velocity Dependent potentials and the 
Dissipation function  Simple applications of the Lagrangian Formulation                                                            
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s 
equations from Hamilton’s principle.  Conservation theorems and symmetryproperties,Energy 
function and the conservation of Energy                                                                            6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first 
Integrals, The equivalent One – Dimensional problem and classification of orbits, The 
differential equation for the orbit, and Integrable power –law potentials, Conditions for closed 
orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in 
time in the Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and 
conservation theorems, Derivation of  Hamilton’s equation of motion from   variational 
principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  
The harmonic Oscillator, Poisson brackets and other Canonical invariants, Equations  of 
motion, Infinitesimal canonical transformations, and conservation theorems in the  poisson 
bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator 
problem as an example of the Hamilton – Jacobi Method, Hamilton –Jacobi equation for 
Hamilton’s characteristic function.  Action – angle variables in systems  of one degree of 
freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on 
theMotion of a rigid body, Infinitesimal rotations, Rate of change of a vector, The Coriolis 
Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the 
principal axis transformation, Solving rigid body problems and Euler equations of motion, 
Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      
vibration, and normal coordinates,  Free vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 
Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics  and M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
 

                   P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 

UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  
principle.Wave function and its interpretation -Principle of superposition-Wave 
packets – phase velocity and group velocity-Uncertainty relation  Postulates of 
Quantum Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           
Hermitian operators and their Eigen values and eigen functions Stationary states, 
Bohr’s correspondence principle - Coordinate and Momentum representation-  
Ehrenfest’s theorem Commutator Algebra.- Dirac Delta function, definition and 
properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential 
step,  potential Well, Rectangular Potential Barrier - Linear Harmonic Oscillator                
Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and 
eigen functions of Rigid rotator and Hydrogen atom. Commutation relations, electron 
spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    
application to Hydrogen atom: Kinetic energy correction, spin-orbit interaction, fine   
structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

1. Quantum Mechanics   Aruldhas 
2. Quantum Mechanics   G. S. Chaddha 
3. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
4. Quantum Mechanics   E. Merzbacher  
5. Quantum Mechanics   Richard Liboff  

 
 
 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
 I Semester 

(w.e.f 2009-10 batch) 
P103,SP103: Mathematical Methods of Physics 

 
Unit I : Complex Variables                  15 Hrs                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-
polar form-problems, Complex differentiation, complex integration –Cauchy’s integral theorem- 
Cauchy’s integral formulae-multiply connected region- problems, Infinite series-Taylor’s theorem- 
Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                     
Beta & Gamma functions -definition, relation between them- properties-evaluation of some 
integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-
Generating finction-recurrence relations-Rodrigue’s formula-orthonormal property-associated 
Legendre polynomial- simple recurrence relation-orthonormal property-spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                 
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-
Inverse Laplace transforms-properties- evaluation of Inverse Laplace Transforms-elementary 
function method-Partial fraction method-Heavyside expansion method-Convolution method-
complex inversion formula method-application to differential equations Fourier series-
evaluation of Fourier coefficients- Fourier integral theorem-problems-square wave-
rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-
problems-application to Boundary value problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
Unit IV: Numerical Analysis                              10 Hrs                                    
          
Solutions of algebraic and Transcendental equations-Bisection method-method of successive 
approximations-method of false positionIteration method-Newton Rapson method 
Simultaneous linear algebraic equations-Gauss elimination method-Gauss Jordan method-
Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward 
Interpolation formule Interpolation with unequal internals-Newtons divided difference 
formula-Lagrange interpolation formula Numerical Integration-General Quadrature formula-
Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  



          
 
 

 
 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and M.Sc. Space Physics 
I Semester  

(w.e.f 2009-2010 admitted batch of students) 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 

 
UNIT-I 
     SEMICONDUCTOR  DEVICES:                                               10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier, 
     Uni Junction Transistor, Field Effect Transistor, (JFET & MOSFET), CMOS  
 
 UNIT-II 
     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode, 
     Schottky Barrier Diode.    
 
UNIT-III 
    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset 
    voltages and currents                                                                         .                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,  
    Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator, 
    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 
 

 
 
 
 
 
 
 



 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 
(w.e.f 2009-10 batch) 
 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and 
H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and 
assignment of (v’, v”) 

     b)Deslandres’ table and Vibrational constants. 
 

 



 
 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

 Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 

 (w.e.f 2009-10 batch) 
P106/SP106:  ELECTRONICS LAB -I 

 
 

LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 

 

 

 

 

 

 

 

 

 

 

 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester (w.e.f 2009-10 batch) 

P101,SP101:  CLASSICAL  MECHANICS. 
 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, D’Alembert’s  principle  and Lagrange’s 
equations, Velocity Dependent potentials and the Dissipation function  Simple applications of the Lagrangian Formulation                                                         
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s equations from Hamilton’s 
principle.  Conservation theorems and symmetryproperties,Energy function and the conservation of Energy                                                                            
6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first Integrals, The equivalent One – 
Dimensional problem and classification of orbits, The differential equation for the orbit, and Integrable power –law potentials, 
Conditions for closed orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in time in the 
Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and conservation theorems, Derivation of  
Hamilton’s equation of motion from   variational principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  The harmonic Oscillator, Poisson 
brackets and other Canonical invariants, Equations  of motion, Infinitesimal canonical transformations, and conservation 
theorems in the  poisson bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator problem as an example of the Hamilton – 
Jacobi Method, Hamilton –Jacobi equation for Hamilton’s characteristic function.  Action – angle variables in systems  of one 
degree of freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on theMotion of a rigid body, 
Infinitesimal rotations, Rate of change of a vector, The Coriolis Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the principal axis transformation, Solving 
rigid body problems and Euler equations of motion, Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      vibration, and normal coordinates,  Free 
vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 

  
     P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 
UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  principle.Wave function and its interpretation -
Principle of superposition-Wave packets – phase velocity and group velocity-Uncertainty relation  Postulates of Quantum 
Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           Hermitian operators and their Eigen values 
and eigen functions Stationary states, Bohr’s correspondence principle - Coordinate and Momentum representation-  Ehrenfest’s 
theorem Commutator Algebra.- Dirac Delta function, definition and properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential step,  potential Well, Rectangular Potential 
Barrier - Linear Harmonic Oscillator                Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and eigen functions of Rigid rotator and 
Hydrogen atom. Commutation relations, electron spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    application to Hydrogen atom: Kinetic 
energy correction, spin-orbit interaction, fine   structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

6. Quantum Mechanics   Aruldhas 
7. Quantum Mechanics   G. S. Chaddha 
8. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
9. Quantum Mechanics   E. Merzbacher  
10. Quantum Mechanics   Richard Liboff  



 
 

 
 

P103,SP103: Mathematical Methods of Physics 
 
Unit I : Complex Variables                  15 Hrs                                                                                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-polar form-problems, 
Complex differentiation, complex integration –Cauchy’s integral theorem- Cauchy’s integral formulae-multiply connected 
region- problems, Infinite series-Taylor’s theorem- Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of 
definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                                               
Beta & Gamma functions -definition, relation between them- properties-evaluation of some integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-Generating finction-recurrence relations-
Rodrigue’s formula-orthonormal property-associated Legendre polynomial- simple recurrence relation-orthonormal property-
spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                   
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-Inverse Laplace transforms-properties- 
evaluation of Inverse Laplace Transforms-elementary function method-Partial fraction method-Heavyside expansion method-
Convolution method-complex inversion formula method-application to differential equations Fourier series-evaluation of Fourier 
coefficients- Fourier integral theorem-problems-square wave-rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-problems-application to Boundary value 
problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
 
Unit IV: Numerical Analysis                             10 Hrs                                                                                                      
Solutions of algebraic and Transcendental equations-Bisection method-method of successive approximations-method of false 
positionIteration method-Newton Rapson method Simultaneous linear algebraic equations-Gauss elimination method-Gauss 
Jordan method-Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward Interpolation formule Interpolation with 
unequal internals-Newtons divided difference formula-Lagrange interpolation formula Numerical Integration-General 
Quadrature formula-Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  
          

 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 
UNIT-I:     SEMICONDUCTOR  DEVICES:                                                                      10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier,     Uni Junction Transistor, Field Effect Transistor, 
(JFET & MOSFET), CMOS  
 UNIT-II:     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode,     Schottky Barrier Diode.    
UNIT-III:    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset    voltages and currents                                                                         
.                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,     Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator,    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 



 
 
 
 
 
 
 
 

 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester(w.e.f 2009-10 batch) 

 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and assignment of (v’, v”) 
     b)Deslandres’ table and Vibrational constants. 
 

 
 

 
ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
 Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

P106/SP106:  ELECTRONICS LAB -I 
 
 
LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 



 

 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

II Semester (w.e.f 2009-10 batch) 
  MARKS 
P 201. ELECTRODYNAMICS  85+15=100 

 
P 202. STATISTICAL MECHANICS 85+15=100 

 
P203 ATOMIC AND MOLECULAR PHYSICS 85+15=100 

 
P 204. NUCLEAR AND PARTICLE PHYSICS     85+15=100 

 
 

P205  Modern Physics lab  - II  Practical -75 + record-25 100 
 

P206 ELECTRONICS LAB –II Practical -75 + record-25 100 
      TOTAL MARKS              600 
Choice Based Paper for other Departments in University Campus only 

 INTRODUCTORY  ATMOSPHERIC  AND SPACE 
PHYSICS 

     

 
 
  For Each Theory Paper  85 marks for semester end exam and 15 marks for internal 
 assessment 
 
SCHEME OF EXAMINATION   
Theory pass minimum                                  40% 
 Practical pass minimum                           50% 
Aggregate                             50% 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period per week 
Practical     6 Periods per week  
  



 
DEPARTMENT OF PHYSICS 

ANDHRA UNIVERSITY 
 Common for M.Sc. Physics  and M.Sc. (Space Physics) 

 II Semester 
(w.e.f 2009-10 batch) 

P201,SP201: ELECTRO DYNAMICS. 
 

UNIT-I: Gauss Theorem, Poission’s equation, Laplaces equation, solution to Lapalaces 
equation in cartesian coordiantes, spherical coordinates, cylidrical coordinates, use of 
Laplaces equation in the solutions of electrostatic problems.                              
6Hrs 
 
Ampere’s circuital law, magnetic vector potential, displacement current, Faraday’s law of 
electromagnetic inducation,                                                                                    4Hrs 
 
UNIT-II; Maxwell’s equations, differential and integral forms, physical significance of 
Maxwell’s equations.                                                                                               4 Hrs 
 
Wave equation, plane electromagnetic waves in free space , in nonconducting isotropic 
medium, in conducting medium, electromagnetic vector and scalar potentials, uniqueness 
of electromagnetic potentials and concept of gauge, Lorentz gauge, Coulomb gauge,  
                                                                                                                                 6Hrs 
 
charged particles in electric and magnetic fields: charged particles in uniform electric 
field, charged  particles in homogerous magnetic fields, charged particles in simultaneous 
electric and magnetic fields, charged particles in nonhomogeneous magnetic fields. 
                                                                                                                                 6Hrs 
 
UNIT-III: Lienard-Wiechert potentials, electromagnetic fields from Lienard-wiechert 
potentials of a moving charge, electromagnetic fields of a uniformly moving charge, 
radiation due to non-relativistic charges, radiation damping, Abraham-Lorentz formula, 
cherenkov radiation, radiation due to an oscillatory electric dipole, radiation due to a 
small current element. Condition for plasma existence, occurrence of plasma, magneto 
hydrodynamics, plasma waves                                                                                  
                   10 Hrs 
 
UNIT-IV: Transformation of electromagentic potentials, Lorentz condition in covariant 
form, invariance or covariance of Maxwell field eqations in terms of 4 vectors, 
electromagnetic field tensor, Lorentz transformation of electric and magnetic fields. 
                                                                                                                                  12 Hrs 
Text books:   
1.   Classical Electrodynamics   :                                -   J.D. Jackson 
2.   Introduction to Electrodynamics :                         -  D.R. Griffiths 
3.  .Electromagnetic Theory and Electrodynamics     -  Satyaprakash 
4.   Electrodynamics                                                    -  KL Kakani 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester 

(w.e.f 2009-10 batch) 
P202,SP202: STATISTICAL MECHANICS 

 
UNIT-I :  Basic Methods and Results of Statistical Mechanics:   13 Hrs 

Specification of the state of a  system, phase space and quantum states,  
Liouvilles theorem, Basic postulates, Probability calculations, concept of ensembles, 
thermal interaction, Mechanical interaction, quasi static process, distribution of 
energy between systems in equilibrium,  statistical calculations of thermo dynamic 
quantities, Isolated systems(Microcanonical ensemble). Entropy of a perfect gas in 
microcanonical ensemble.  Canonical ensemble - system in contact with heat 
reservoir, system with specified mean energy, connection with thermodynamics, 
Energy  fluctuations in the canonical ensemble . Grand canonical  ensemble, 
Thermodynamic function for the grand canonical ensemble. Density and energy 
fluctuations in the grand canonical ensemble.  Thermodynamic equivalence of 
ensembles. Reif   Ch:2, 3.3,3.12  Ch:6 

UNIT-II : Simple Applications of Statistical Mechanics:    12 Hrs 
Partition functions and their properties. Calculation of thermo dynamic quantities to 
an ideal mono atomic gas.  Gibbs paradox, validity of the classical approximation. 
Proof of the  equipartition  theorem.  Simple applications – mean K.E. of a molecule 
in a gas. Brownian motion.  Harmonic Oscillator, Specific heats of solids (Einstein 
and Debye model of solids),  Paramagnetism, Partition function for polyatomic 
molecules, Electronic energy, vibrational energy and rotational energy of a diatomic 
molecule.  Effect of Nuclear spin-ortho and para Hydrogen. Reif  Ch:7, Ch:9.12 

UNIT-III: Quantum Statistics:       15 Hrs 
Formulation of the statistical problem.  Maxwell–Boltzmann statistics. Photon 
statistics, Bose-Einstein statistics, Fermi–Dirac statistics, Quantum statistics in the 
classical limit, calculation of dispersion for MB, BE & FD statistics Equation of state 
of an Ideal Bose Gas, Black body radiation, Bose-Einstein condensation,  Equation of 
state for a weakly degenerate and strongly degenerate ideal Fermi gas.   Thermionic 
emission. The theory of white dwarf stars. Reif   Ch:9 

UNIT-IV: Non Ideal Classical Gas:       10 Hrs 
Calculation of the partition function for low densities. Equation of state and virial 
coefficients (Van Der Walls equation)   Reif  Ch:10.3,10.4      

      Phase Transitions and Critical  Phenomena: 
Phase transitions , conditions for Phase equilibrium, First order Phase transition – the 
Clausius–Clayperon  equation, Second order phase transition,  The critical indices, 
Van der Waals theory of liquid gas transition. Order parameter, Landau theory.    
Sinha  Ch:10 

    Text Books 
      1.   Fundamentals of Statistical and Thermal Physics     F. Reif 
      2.   Statistical Mechanics, Theory and Applications       S.K. Sinha 
      3.   Statistical Mechanics                                                 R.K. Pathria              



                                           DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
II Semester (w.e.f 2009-10 batch) 

P203,SP203: ATOMIC AND MOLECULAR PHYSICS. 
UNIT-I         12 Hrs 
 ONE ELECTRON  ATOMS :  Quantum numbers, Term values . Relation between Magnetic 
dipole moment and angular momentum of an orbiting    electron.  Stern–Gerlach experiment and 
electron spin .  Spin- orbit  interaction, relativistic kinetic energy correction and dependence of 
energy on J value only. Selection rules. Fine structure of Balmer series  of Hydrogen and  Fowler 
series of ionized Helium.  Hyperfine structure of Hα line of hydrogen (I = ½) .    
  ONE VALENCE ELECTRON ATOMS:   Modified term values (quantum defect) due to 
lifting of orbital degeneracy  by core penetration (penetrating orbits) and core polarization (non-
penetrating orbits)  by nl electrons.    Term values and fine structure of chief spectral series of 
sodium.  Intensity rules and application to doublets of sodium.  Hyperfine structure of  2P-2S  of 
sodium (I= 3/2).   
UNIT-II           10 Hrs 
 MANY ELECTRON ATOMS :  Indistinguishable particles, bosons, fermions. Pauli’s 
principle. Ground states.  LS coupling and Hund’s rules based on Residual coulombic interaction 
and spin-orbit interaction.  Lande’s interval rule.  Equivalent and non-equivalent electrons.  
Spectral terms in LS and JJ coupling (ss,s2 ,pp,p2 configurations). Exchange force and Spectral 
series of Helium. 
 Lasers- spontaneous emission, stimulated emission, population inversion,  Einstein coefficients, 
metastable levels, resonance transfer and population inversion in He-Ne laser.   
UNIT- III           8 Hrs 
 ATOMS  IN EXTERNAL MAGNETIC FIELD:  Quantum theory of Zeeman and Paschen-
Back effects and application to   2P-2S,  3P-3S,  transitions.  
ATOMS IN EXTERNAL ELECTRIC FIELD: Linear stark pattern of Hα line of hydrogen and 
Quadratic stark pattern of D1 and D2  lines of Sodium. 
  UNIT-IV          20 Hrs 
  DIATOMIC MOLECULES: Molecular quantum numbers.  Bonding and anti-bonding  
orbitals from LCAO’s. Explanation of bond order for N2 and O2 and  their ions.  Rotational  
spectra and the effect of isotopic substitution. Effect of nuclear spin functions on Raman rotation 
spectra of  H2 (Fermion) and D2 (Boson). Vibrating rotator.  Spectrum. Combination relations and 
evaluation of rotational constants (infrared and Raman).  Intensity of vibrational bands of an 
electronic band system in absorption.(The Franck-Condon principle).  Sequences and 
progressions. Deslandre’s table and vibrational constants. 
 MOLECULAR  VIBRATIONS :  Symmetry operations and identification of point  Groups of 
HCN, CO2 , BH3 , NH3 , H2O  molecules. Properties of irreducible representations and C2v 
character table.  Reducible representation and symmetry of  fundamental   vibrations of H2O 
.  

BOOKS : 
1. Atomic and Molecular Spectra                                  - Rajkumar 
2. Fundamentals of Molecular Spectroscopy                -  C.N.Banwell. 
3. Group Theory                                          - K.V.Raman. 
4. Introduction to Atomic Spectra                                 -  H.E.White. 



                                         DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester  

(w.e.f 2009-10 batch) 
P204,SP204: NUCLEAR AND PARTTICLE PHYSICS  

 

UNIT - I 
 INTRODUCTION :                                                                                                              
  Objective of Studying  Nuclear Physics, Nomenclature, nuclear radius, mass & 
   Binding energy, angular momentum, magnetic dipole moment, Electric quadrupole 
   moment, parity and symmetry, domains of instability, Energy levels, mirror nuclei. 
 NUCLEAR  FORCES  :   Simple theory of the deuteron,  scattering cross-sections,  qualitative 
discussion of neutron-     proton and proton-  proton scattering, charge independence and charge  
symmetry of nuclear    forces ,exchange forces,  Yukawa’s Potential,  Characteristics of Nuclear 
Forces. 
UNIT - II 
 NUCLEAR  MODELS  .     Liquid drop model:, Weissacker’s semi-emperical mass formula, 
Mass –   parabolas.  Nuclear shell model : Spin orbit interaction, magic numbers, prediction of 
angular  momenta and  parities for ground states,   Collective  model., More-realistic models          
  NUCLEAR DECAY  :           Alpha decay process, Energy release in Beta-decay,  Fermi’s 
Theory of β - decay,       selection rules, parity violation in β -decay, Detection   and properties of 
neutrino, .  Energetics of gamma deacay,  selection rules, angular correlation,   Mossbauer  effect.          
NUCLEAR  REACTIONS  :     Types of reactions and conservation laws, the Q – equation, 
Optical model, heavy ion   Reactions 
UNIT - III 
  NUCLEAR  ENERGY       Stability limit against spontaneous fission, Characteristics of 
fission, delayed neutrons,  Four factor formula for controlled fission, Nuclear fusion,  prospects of   
continued fusion energy. 
 ELEMENTARY  PARTICLE  PHYSICS:Particle interactions and families, symmetries and 
conservation laws ( energy and momentum, angular momentum, parity, Baryon number, Lepton 
number, isospin, strangeness quantum number( Gellmann and Nishijima formula) and charm),  
Elementary ideas of CP aand CPT invariance,  SU(2), SU(3) multiplets, Quark model. 
UNIT - IV 
DETECTING NUCLEAR RADIATION:    Interaction  of  radiation with matter.  Gas filled 
counters, scintillation detectors, semiconductor detectors, energy measurements, coincidence 
measurements and time resolution, magnetic spectrometers. 
 ACCELERATORS:    Electrostatic accelerators, cyclotron accelerators, synchrotrons, linear 
accelerators,   colliding beam accelerators.   
 APPLICATIONS OF NUCLEAR PHYSICS:     Trace Element Analysis, Rutherford Back-
scattering, Mass spectrometry with      accelerators, Diagnostic Nuclear Medicine, Therapeutic 
Nuclear Medicine.  
TEXT BOOKS   :. “Introductory Nuclear Physics”   Kenneth S. Krane 
 
 Reference Books: 
1. “Introduction to Nuclear Physics “   Harald A.Enge 
2. “Concepts of Nuclear Physics “          Bernard L.Cohen. 
3. “ Introduction to High Energy physics”     D.H. Perkins 
4. “ Introduction to Elementary Particles”     D. Griffiths 



Department of Physics, Andhra University 
 

Introductory Atmospheric and Space Physics 
(Choice based course to be offered in the Department of Physics during II Semester with 

a minimum intake of 15 and maximum 25) 
With effect from 2009-2010 admitted batch) 

 
Target aspirants:  PG students from departments of Meteorology and Oceanography, 
Geophysics, Environmental sciences, Geography, Geo-engineering and Electronics and 
Communication engineering) 

 
Unit I : The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic 

equation, geopotential height, expansion and contraction, fundamental forces 
in the atmosphere,  apparent forces, atmospheric composition, solar radiation 
interaction with the neutral atmosphere, climate change.   

 
 
Unit II:  Electromagnetic radiation and propagation of waves:  EM Radiation, 

fundamentals of EM waves, effects of environment, Antennas- basic 
considerations, types of antennas. Propagation of waves: ground wave, sky 
wave, and space wave propagation, troposcatter communication and extra 
terrestrial communication.  

 
Unit III:    The Ionosphere, morphology of ionosphere, the D, E and F-regions, 

chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere.  

 
Unit IV:     Global Positioning systems (GPS)- basic concepts, overview of GPS system, 

augmentation services, GPS system segment, GPS signal characteristics, GPS 
errors, multi path effects, GPS performance, satellite navigation system and 
applications.   

 
 
Reference Books: 
 
1. An Introduction to Dynamic Meteorology by James R  Holton, Academic Press Inc.  
2. Climatology, An atmospheric Science by John E. Oliver and John J. Hindore, 

Pearson Education 
3. Electronic Communication systems by George Kennedy and Bernard Davis, Tata 

McGraw Hill publishing Co., Ltd.  
4. Introduction to Ionospheric Physics by Henry Rishbeth and Owen K. Garriot, 

Academic press 
5. Understanding GPS principles and applications by Elliot D. Kaplan and Christopher 

J. Hegarty,  Artech House, Boston.   
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.SC. (SPACE PHYSICS) 

IISemester 
 (w.e.f 2009-10 batch) 

P205,SP205: MODERN PHYSICS LAB -II 
 

1. Atomic Spectrum of Sodium. 
         a)identification of sharp and diffuse doublets 
          b) doublet separation  
          c) assignment of principal quantum numbers 
2. Raman Spectrum of Carbon Tetrachloride 
          a)Raman shifts  
           b) Fermi resonance 
3. Vibrational analysis of AlO Green system. 
      a)identification of sequences, assignment of vibrational quantum 
numbers, 
      b) Deslandre’s table and Vibrational constants. 
4. Determination of Specific Charge of an electron by Thomson’s Method. 
5. Experments with He- Ne laser . 
      a)Polarization of laser light 
       b)Divergence of laser beam and monochromaticity. 
6. Band gap of a semiconductor(Four probe method). 
7. Dielectric constant as a function of temperature and determination of 
Curie  
      Temperature 
8. Susceptibility of a substance  Gouy’s method 
9. Dissociation energy of Iodine molecule from the given data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.Sc. SPACE PHYSICS 

IISemester 
 (w.e.f 2009-10 batch) 

P206,SP206: ELECTRONICS LAB -II 
 
 

List of Experiments  (Any SIX of the following) 
 

1. Active Low pass and High Pass filters         (IC 741 ) 

2.Twin -T filter                                                 (IC 741 ) 

3. Logarithmic Amplifier                                  (IC 741 ) 

4. Wein Bridge Oscillator                                 (IC 741 ) 

5. Monostable multivibrator                              (IC 555 ) 

6. Voltage Regulator                                          (IC 723 ) 

7. Phase Shift Oscillator                                     (IC 741 ) 

 8. Astable multivibrator                                     (IC 555 ) 

9.Active band pass filter                                    (IC 741 ) 

10. Voltage controlled oscillator                        ((IC 741, IC 555 ) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, 
III SEMESTER. 

 
 

  MARKS 
P301. SOLID STATE PHYSICS (85+15)   100 

 
P302. LASERS AND FIBER OPTICS  (85+15)   100 
P303. DIGITAL ELECTRONICS & MICROPROCESSORS 

(85+15) 
  100 

Special paper 
   
P304 

RADAR SYSTEMS AND SATELLITE 
COMMUNICATION                        (85+15)          

  100 

    
 

P305 DIGITAL ELECTRONICS LAB practical-75 +record-25   100 
 

P306 SOLID STATE PHYSICS LAB practical-75+record-25   100 
 

       Total Marks                   600 
Choice Based Paper for other Departments in University Campus Only 

  ANALYTICAL TECHNIQUES     
 
 
 
SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 
Practical  pass minimum    50% 
Aggregate      50% 
 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

M.Sc. Physics  
III Semester  

(w.e.f 2009-10 batch) 
P301: SOLID  SATE  PHYSICS. 

 
 
UNIT-I:  CRYSTAL STRUCTURE:      14 Hrs 
 Periodic array of atoms—Lattice translation vectors and lattices, symmetry operations, The 
Basis and the Crystal Structure, Primitive Lattice cell,  Fundamental types of lattices—Two 
Dimensional lattice types, three Dimensional lattice types, Index system for crystal planes, 
simple crystal structures-- sodium chloride, cesium chloride and diamond structures. 
 
UNIT-II: CRYSTAL DIFFRACTION AND RECIPROCAL LATTICE: 14 Hrs 
Bragg’s law, Experimental diffraction methods-- Laue method and powder method, Derivation 
of scattered wave amplitude, indexing pattern of cubic crystals and non-cubic crystals (analytical 
methods). Geometrical StructureFactor, Determination of number of atoms in a cell and position 
of atoms.  Reciprocal lattice, Brillouin Zone, Reciprocal lattice to bcc and fcc Lattices. 
 
UNIT-III: PHONONS AND LATTICE VIBRATIONS:    6 Hrs 
Vibrations of monoatomic lattices, First Brillouin Zone, Group velocity, Long wave length, 
Lattice with two atoms per primitive cell, Quantization of Lattice Vibrations-Phonon 
momentum. 
 FREE ELECTRON FERMI GAS:      6 Hrs 
Energy levels and density of orbitals in one dimension, Free electron gas in 3 dimensions, Heat 
capacity of the electron gas, Experimental heat capacity of metals, Motion in Magnetic Fields- 
Hall effect, Ratio of thermal to electrical conductivity. 
 
UNIT-IV: THE BAND THEORY OF SOLIDS:     10 Hrs 
. Nearly free electron model, Origin of the energy gap, The Block Theorem, Kronig-Penny 
Model, wave equation of electron in a periodic potential, Crystal momentum of an electron-
Approximate solution near a zone boundary, Number of orbitals in a band--metals and isolators. 
The distinction between metals, insulators and semiconductors  
 
TEXT BOOKS:   
1.Introdcution to Solid State Physics, C.Kittel,  5th edition,  
2.Solid State Physics, A.J.DEKKER. 
 
 
 
 
 
 
 
 
 
 
 



 3

 
 

ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
 

P302:  Lasers and Fiber optics 
 
UNIT-I 
LASER SYSTEMS :Light Amplification and relation between Einstein A and B Coefficients. 
Rate equations for three level and four level systems.  Laser systems: Ruby laser,       Nd-YAG 
laser, CO2 Laser, Dye laser, Excimer laser, Semiconductor laser. 
UNIT – II: 
LASER CAVITY MODES:   Line shape function and Full Width at half maximum (FWHM) 
for Natural broadening, Collision broadening, Doppler broadening, Saturation behavior of 
broadened transitions, Longitudinal and Transverse modes. ABCD matrices and cavity Stability 
criteria for confocal resonators.  Quality factor, Q-Switching, Mode Locking in lasers. 
Expression for Intensity for modes oscillating at random and modes locked in phase.  Methods of 
Q-Switching and Mode locking. 
 
UNIT-III 
OPTICAL FIBER WAVEGUIDES :  Basic optical laws and Self focusing. Optical fiber 
modes and configurations  Fiber types, Rays and Modes, Step-index fiber structure. Ray optics 
representation, wave representation.  Mode theory of circular step-index wave guides. Wave 
equation for step-index fibers, modes in step-index fibers and power flow in step-index fibers.  
Graded – index fiber structure, Graded-index numerical aperture, modes in Graded-index fibers. 
UNIT-IV 
 FIBER CHARACTERISTICS  : Signal Degradation In Fibers  - Attenuation, Absorption, 
Scattering and Bending losses in fibers, radiative losses,  Core and Cladding losses. Signal 
distortion in optical wave guides: Group delay, material dispersion, waveguide dispersion and 
intermodal dispersion. Pulse broadening in optical fibers. Power launching in Optical fibers, 
Source-output pattern, Lensing schemes. Fiber-to-fiber joints: Mechanical misalignment, fiber 
related losses, Fiber and face preparation. fiber splicing techniques, fiber connectors. 
TEXT  BOOKS: 
1. Lasers -Theory and Applications – K.Thyagarajan and A.K. Ghatak. (MacMillan) 
2. Optical fiber Communications – Gerd Keiser (Mc Graw-Hill) 
REFERENCE BOOKS: 
1. Laser fundamentals – William T. Silfvast (Cambridge)  
2. Introduction to fiber optics – Ajoy Ghatak  and K. Thyagarajan (Cambridge)   
3. Optical Electronics – Ajoy Ghatak and K.Thyagarajan  (Cambridge)   
4. Opto- electronics – J. Wilson and J.F.B. Hawkes (Printice Hall) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, SPACE PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
P303, SP303: Digital Electronics & Microprocessors 

(Common for M.Sc.Space Physics and M.Sc.Physics) 
 

UNIT - I  
Digital Circuits     (i) Number Systems and Codes: Binary, Octal, Hexadecimal 
number systems, Gray code, BCD code, ASCII code.(ii) Logic Gates and Boolean Algebra: OR, 
AND, NOT, NOR, NAND gates, Boolean theorems, DeMorgan laws. 
II) Combinational Logic Circuits: (i) Simplification of Boolean Expressions: Algebraic method, Karnaugh Map 
method, EX-OR, EX-NOR gates, ENCODER, DECODER, Multiplexer, Demultiplexers. 
(ii) Digital Arithmetic Operations and Circuits: Binary addition, Design of Adders and Subtractors, Parallel binary 
adder, IC parallel adder.(iii) Applications of Boolean Algebra: Magnitude Comparator, Parity generator, Checker, 
Code converter, Seven-segment decoder/ Driver display. 
UNIT - II 
 Sequential Logic Circuits:(i) Flip-Flops and Related Devices: NAND latch, NOR latch, 
Clocked flip-flops, Clocked S-C flip-flop, J-K flip-flop, D flip-flop, D latch, Asynchronous 
inputs, Timing problem in flip-flops.(ii) Counters:  Asynchronous counters (Ripple), Counters with MOD 
number < 2N, Asynchronous down counter, Synchronous counters, Up-down counter, Presettable counter. 
(iii) Registers: Shift Register, Integrated Circuit registers, Parallel In Parallel Out (PIPO), SISO, SIPO, PISO 
(iv) Applications of Counters: Frequency Counter and Digital clock. 
 A/D and D/A Converter Circuits:  D/A Converter, Linear weighted and ladder type, An integrated circuit DAC; 
Analog-to-Digital Conversion, Digital Ramp ADC, Successive Approximation Method, Sample and Hold Circuit, 
Digital Voltmeter. 
UNIT - III 
 Intel 8085 Microprocessor: 
Architecture, Functional diagram, Pin description, Timing Diagram of Read Cycle, Timing diagram of write Cycle. 
 Programming the 8085 Microprocessor: 
(i) Addressing Methods, Instruction set, Assembly language programming. 
(ii) Examples of Assembly Language Programming:  Simple Arithmetic - Addition/Subtraction of two 8-bit/16-bit 
numbers, Addition of two decimal numbers, Masking of digits, word disassembly. 
(iii) Programming using Loops: Sum of series of 8-bit numbers, Largest element in the array, Multiple byte addition, 
Delay sub-routine. 
UNIT - IV 
 Data Transfer Technique:  
Serial transfer, Parallel transfer, Synchronous, Asynchronous, DMA transfer, Interrupt driven Data transfer. 
 8085 Interfacing: 
I/O Interfacing: Programmable Peripheral Interfacing, 8255,  Programmable Peripheral Interval Timer 8253, 
Programmable Communication Interface 8251, DAC 0800 and ADC 0800 interfacing. 
 
TEXT  & REFERENCE BOOKS:  

1. “Digital Systems – Principles and applications” –Ronald.J.Tocci,  
2. “Fundamentals of Microprocessors & Microcomputers” -  B. RAM. 
3. “ Introduction to Microprocessors for Engineers and Scientists” - P.K.Ghosh and 
       P.R.Sridhar   
4. “Microprocessor Architecture, Programming and Applications with the  
      8085 /8080A” – Ramesh. S. Gaonkar. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS 

III Semester  
(w.e.f 2009-10 batch) 

 (Common for  M.Sc. Space Physics and M.Sc. Physics) 
         P304 , SP 304 -  RADAR SYSTEMS & SATELLITE COMMUNICATION 
 
UNIT - I 
Radar Systems:  
Fundamental – A simple RADAR – overview of frequencies – Antenna gain Radar Equation – 
Accuracy and Resolution – Integration time and the Doppler shift (Ch 1 of Text Book 1) 
Designing a surveillance radar – Rader and surveillance – Antenna beam – width consideration – 
pulse repetition frequency – unambiguous range and velocity – pulse length and sampling – radar 
cross section – clutter noise (Ch 2 of Text Book 1) 
Tracking Radar – Sequential lobbing – conial scanning – Monopoles Radar – Tracking accuracy 
and Process – Frequency Agility – Radar guidance (Ch3 of Text Book 1) 
UNIT - II 
Signal and Data Processing – Properties of clutter – Moving Target Indicator Processing 
Shareholding – Plot extraction – Tract Association, Initiation and Tracking  
(Ch 5 of Text Book 1) 
Radar Antenna – Antenna parameters – Antenna Radiation Pattern and aperture distribution – 
Parabolic reflector – cosecant squared antenna pattern – effect of errors on radiation pattern – 
Stabilization of antennas (Ch7 of Text Book 2).  
UNIT - III 
Satellite Communication  
Satellite System – Historical development of satellites – communication satellite systems – 
communication satellites – orbiting satellites – satellite frequency bands – satellite multiple 
access formats (Ch1 of Text Book 3).  
Satellite orbits and inclination – Look angles, orbital perturbations, space craft and its 
subsystems – attitude and orbit control system – Telemetry, Tracking and Command – Power 
system – Transponder – Reliability and space qualification – launch vehicles   

(Ch2 & 3 of Text Book 4) 
UNIT - IV 
Multiple Access Techniques – Time division multiple access – Frequency division  multiple 
access – Code division multiple access – Space domain multiple access  

(Ch 7 of Text Book 4).  
Earth Station technology – Subsystem of an earth station – Transmitter – Receiver Tracking and 
pointing – Small earth station – different types of earth stations – Frequency coordination – 
Basic principles of special communication satellites – INMARSAT VSAT, GPS, RADARSAT, 
INTELST  

(Ch 10 & 11 of Text Book 4). 
Text Books: 

1. Understanding Radar Systems – Simon Kingsley and Shaun Quegan.  
2. Introduction to Radar Systems – MI Skolnik  
3. Satellite Communication – Robert M. Gagliardi 
4. Satellite Communication – Manojit Mitra 
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ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS  

III Semester  
(w.e.f 2009-10 batch) 

P 305 : DIGITAL ELECTONICS Lab 
 
I Digital electronics 
 

1. Verification of Gates: AND, OR,  NOT, NAND, NOR,  EX –OR, EX – NOR gates 

2. Encoder and Decoder  

3 Multiplexer and De multiplexer  

4. Adders: Half adder, Full Adder, Paraller Adder 

5. Flip Flops ( 7400,7402,7408,7446) 

6 Decade Counter (IC 7490) 

7. Seven segment Decoder/ Driver (7490,7447) 

8 .UP/DOWN Counter   IC 74193 

9. Digital Comparator  ( 7485) 

10 Micrprocessor 8085  

     Addition/ subtraction of  8 bit numbers 

    Sum of series of  8 – bit numbers 

 

   
 

 
 

 

 

 

 



 7

 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc. PHYSICS   
III Semester  

(w.e.f 2009-10 batch) 
P 306: PRACTICALS : Solid State Physics Lab 

 
LIST OF EXPERIMENTS 

(Any six of the following) 

1. LATIC DYNAMICS – STUDY OF PHONON DISPERSION  CHARACTERESTICS. 

2. DETERMINATION OF DIELECTRIC CONSTANT-DETERMINATION OF GUIDE 
WAVELENGTH OF AN X-BAND TEST BENCH AND DETERMINATION OF 
DIELECTRIC CONSTANT OF BENZENE. 

3. HALL EFFECT: DETERMINATION OF HALL COEFFICIENT AND    ESTIMATION OF 
CARRIER CONCENTRATION 

4. ESR STUDIES AND DPPH- DETERMINATION OF ‘G’ VALUE OF AN ELECTRON 

5. COUPLED OSCILLATIONS AND STUDY OF THE STRENGTH OF THE COUPLING 
CONSTANT. 

6. X-RAY DIFFRATION STUDIES 

7. DETERMINATION OF ELASTIC CONSTANT. 

8. THERMOLUMINISCENCE-DETERMINATION OF ACTIVATION ENERGY OF 
ELECTRONS. 

9. DETERMINATION OF MAGNETIC RESISTANCE 

10.STUDY OF MAGNETIC HYSTERESIS LOOPS OF FERROMAGNETIC MATERIALS (BH 
      CURVE) 
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Department of Physics, A.U 

ANALYTICAL TECHNIQUES 
(Choice Based Paper to be offered in the Dept., of  Physics during 3rd Semester for  

Other Dept., students  in AU Campus only) 
(W.e.f. 2009 – 2010 admitted batch) 

 
Unit I 
Concepts of interaction of electromagnetic radiation with matter, wave and particle properties of electromagnetic 
radiation, electromagnetic spectrum, absorption laws, electronic transitions, optical and molecular spectra, molecular 
energies, Raman spectra, photoelectric effect, photoelectric cells, Compton effect, radiation sources, detectors, lasers 
References : 
1)Instrumental methods of analysis, Willard, Merritt, Dean, Settle (CBS Pub.) 
2)Instrumental methods of chemical analysis, H. Kaur (Pragati Prakasan Pub.) 
 
Unit II : Ultrasonic techniques 
Acoustic Plane waves-Elastic behavior of fluids, plane wave equation, velocity of sound in fluids, energy density 
acoustic intensity, specific acoustic impedance. Transmission phenomenon-transmission from one fluid medium to 
another reflection at the surface of a solid, transmission through three media normal incidence and oblique 
incidence. Resonators & filters- Helmholtz  resonator, acoustic impedance, acoustic analogue. Ultrasonic &  sonar 
transducers-piezoelectric effect equivalent electrical circuit, generalized theory, quality factor, piezoelectric 
relations. Architectural acoustics-classical Ray theory decay of sound in live room & dead rooms. Applications of 
Ultrasonics 
References: 
1)Fundamentals of Acoustics-Kinsler & Fray Wiley Eastern.Limited 
2) Ultrasonics , Jack Blitz 
3) Physical Ultrasonics-Beyer & Letcher Academic Press 
 
Unit III : Magnetic Resonance Techniques 
1)Electron Spin Resonance:  Basic Concepts, g-factor and nuclear hyperfine interaction,, essential features of an 
ESR spectrometer, Applications of ESR: in Physical Sciences and  biological systems. 
 
2)Nuclear Magnetic Resonance: Basic principles, continuous wave and pulsed NMR, Fourier Transform NMR, 
measurement of spin -lattice and spin- spin relaxation times, proton and C-13 NMR,  basic pulsed Fourier Transform 
NMR spectrometer, 2D NMR,   applications of NMR in physical and biological sciences, basic features of MRI. 
 
3)Nuclear quadrupole resonance: Basic principle and applications 
 
References 
1)Electron Paramagnetic  Resonance : Elementary  Theory and ractical Applications, J.A.Weil, J.R.Bolton and 
J.E.Wertz (Wiley) N.Y, 1994  
2) Principles of Nuclear Magnetic Resonance in One and Two Dimensions, R.R.Ernst, G.Bodenhausen and 
A.Wokun,(Oxford)1987   
(3)Basics of NMR,   Joseph. P. Hornack, Free Online Text  
(4)Nuclear Quadrupole Coupling Constants, E.A.C. Lucken  (A.P ) 1969 
 
Unit IV : Structural characterization techniques  
X-ray diffraction, indexing pattern of cubic crystals and non-cubic crystals (analytical  methods), crystal structure 
identification  and determination of lattice parameters. 
 
Fundamentals of Transmission Electron Microscopy (TEM) and Scanning Electron Microscopy (SEM), major 
components in SEM and TEM, study of crystal structure using TEM, study of microstructure using SEM. 
 
References : 
1)Elements of  X-ray Diffraction, B.D. Cullity, Addison-Wesley Publishing Co. Inc., USA (1977). 
2)Physical Methods of Materials Characterization (Second Edition), PEJ Flewitt and RK Wild, Institute of Physics 
Publishing, Bristol, UK. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS, 
IV SEMESTER. 

 
  MARKS 
P401. ADVANCED QUANTUM MECHANICS (85+15)  100 

 
P402. PROPERTIES AND CHARACTERIZATION OF 

MATERIALS 
                                                                  (85 +15) 

     
100 

     
P403. COMMUNICATION ELECTRONICS    (85 +15)   

100 
 
   Special paper 

P404 ANTENNA THEORY AND RADIOWAVE 
PROPAGATION                         (85 +15)        

  100 

 
 

P405   MICROPROCESSOR LAB   Practical  -75 and record -25   100 
 

P406  COMMUNICATION LAB Practical  -75 and record -25 
  

  100  

 
 

                                                          Total marks                                    600 
 

SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 

Practical  pass minimum    50% 

Aggregate      50% 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
  M.Sc. PHYSICS. 
IV  SEMESTER  

(w.e.f  2009-2010 admitted batch) 
 

P401: ADVANCED QUANTUM  MECHANICS . 
UNIT - I 
 Linear Vector Spaces in Quantum Mechanics: 
    Vectors and operators, change of basis, Dirac’s bra and ket notations.  Eigen value 
    problem for operators.  The continuous spectrum.  Application to wave mechanics in 
   one dimension. 
   (Merzbacher   Sec. 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7) 
UNIT - II 
 Quantum Dynamics : 
    The equation of motion, Quantization  postulates, canonical quantization, Constants of 
     motion and invariance properties.  Heisenberg picture.  Harmonic Oscillator. 
    (Merzbacher  .  Sec. 15.1, 15.2, 15.3, 15.4, 15.6, 15.7) 
UNIT - III 
 Development of time-dependent  perturbation theory.  The golden rule for constant 
    transistion rates. 
    (Merzbacher.   Chapter. 18 relevent parts) 
 
Addition of two angular momenta.  Tensor operators. 
    Wigner-Eckart theorem.  Matrix elements of vector operators.  Parity and time reversal 
     symmetries.  
    (Merzbacher  . Section. 16.6, 16.8, 16.10, 16.11) 
UNIT - IV 
 Scattering: 
    Concept of differential cross-section.  Scattering of a wave packet.  Born 
    approximation.  Partial waves and phase shift analysis. 
    (Merzbacher.   Section. 11.1, 11.2, 11.4, 11.5) 
. Relativistic Quantum Mechanics 
    Klein – Gordon equation, Dirac equation for a free particle, Equation of continuity, 
    Spin of a Dirac particle, Solutions of free particle Dirac equation, Negative energy 
    states and hole theory 
 
TEXT BOOKS: 
 1. “ Quantum Mechanics” by R.D. Ratna Raju 
 2.“Quantum Mechanics “ by E. Merzbacher   
Reference Books: 
  1.” Quantum Mechanics” by Thankappan 
  2. “Quantum Mechanics” by Biswas 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS   
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P.402 :  PROPERTIES AND  CHARACTERIZATION OF MATERIALS 
UNIT - I 
 THERMAL PROPERTIES: 
Anharmonic crystal interactions-thermal expansion, thermal conductivity, lattice thermal 
resistivity, umklapp processes, and imperfections. 
 
 OPTICAL PROPERTIES : 
Lattice Vacancies, Diffusion, Color Centers—F Centers, other centers in alkali halides, Alloys, 
Order-disorder transformations, Elementary theory of Order. 
UNIT - II 
 MICROSCOPIC EXAMINATION: 
Fundamentals of Transmission electron microscopy and scanning electron microscopy, study of 
crystal structure using TEM, study of microstructure using SEM. 
UNIT - III 
 RESONANCE METHODS: 
Spin and an applied field—the nature of spinning particles, interaction between spin and a 
magnetic field, population of energy levels, the Larmor precession, relaxation times—spin- spin 
relation, spin-lattice relaxation,  
 
Electron Spin Resonance: Introduction, g-factor, experimental methods. 
 
Nuclear Magnetic Resonance—equations of motion, line width, motional narrowing, hyperfine 
splitting,   
 
Nuclear Gamma Ray Resonance: Principles of Mossbauer Spectroscopy, Line Width, Resonance 
absorption, Mossbauer Spectrometer, Isomer Shift, Quadrupole Splitting, magnetic field effects, 
Applications.  
UNIT - IV 
5ELECTRICAL AND MAGENTIC CHARACTERIZATION TECHNIQUES: 
DC & AC Conductivity, Curie temperature, Saturation Magnetization and Susceptibility 
 
OPTICAL SPECTROSCOPY: 
Fundamentals of Infra-red Spectroscopy and Applications. 
 
TEXT BOOKS: 
Solid State Physics, 5th edition, C.Kittel 
Fundamentals of Molecular Spectroscopy    CN Banwell 
Mossbauer Effect and its Applications  VG Bhide 
. 
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ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc PHYSICS, and SPACE PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
P 403 , SP 403  COMMUNICATION ELECTRONICS 

(Common for M.Sc. Space Physics and M.Sc Physics) 
    UNIT 1.  CW Modulation: 
      Amplitude Modulation (AM):                                                                                   8 periods 

     Introduction, Amplitude modulation, modulation index, Frequency 
spectrum, Average power 

     for sinusoidal AM, Amplitude modulator and demodulator circuits, Double side band    
     suppressed carrier     ( DSBSC) Modulation, Super heterodyne receiver. 
      Single Side Band Modulation (SSB):                                                                        4 periods 

SSB principles, Balanced Modulator, SSB generation 
     Angle Modulation:                                                                                                     8 periods 

     Frequency modulation (FM), sinusoidal FM, Frequency spectrum for 
sinusoidal FM  

     frequency deviation, modulation index, Average power in sinusoidal FM, FM generation    
    Phase Modulation: Equivalence between PM and FM, FM detectors:  Slope detector, Balanced  
     slope detector, Foster – Seley discriminator, Ratio detector,  Amplitude limiter, FM receiver.  
 
    UNIT 2. Pulse Modulation:   
     Digital Line Codes:   Symbols, Functional notation for pulses, Line codes and wave forms:  
     RZ, NRZ, Polar, Unipolar,  AMI , HDBn and Manchester codes, M-ary encoding, Differential  
      encoding                                                                              8 periods 
     Sampling theorem, Principles of pulse Amplitude Modulation ( PAM) and Pulse Time 
     Modulation( PTM) ,Pulse code modulation ( PCM), quantization, Nonlinear quantization, 
     companding, differential pulse code modulation (DPCM),  Delta Modulation(DM) . 
     Digital Carrier Systems:                                                                                          8 periods 

    ASK, PSK, FSK and DPSK 
UNIT 3. Special  Communication Circuits  :                                                                 6 periods 
    Tuned amplifiers  :Single tuned amplifier-Hybrid π – equivalent for the BJT, Short 
circuit 
    current gain    for the BJT in CE and CB amplifiers,  CE and CB tuned amplifiers,  
    Cascode  amplifier.  
    Mixer Circuits : Diode mixer,  IC balanced mixer. 
    Filters : Active filters, Ceramic, Mechanical and crystal filters. 
    Oscillators: Crystal oscillator, Voltage controlled oscillator, phase locked loop( PLL). 
UNIT 4.  Noise in Communication Systems:                                                                  8 periods 
Thermal Noise, Shot Noise,  Partition noise, Signal - to – Noise ratio, Noise factor, Amplifier     
input noise in terms of F, Noise factor of amplifiers in cascade (Friss formula), Noise 
temperature, Noise in AM, Noise in FM systems. Noise in pulse modulation systems: 
Intersymbol interference (ISI) , eye diagrams. 

 
      Text Books: 
        1.  Electronic Communications    D. Roody and John Coolin 
        2.  Electronic Communications Systems      G. Kennedy 
        3.  Modern Analog & Digital Communications     B.P. Lathi.   

ANDHRA UNIVERSITY 
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DEPARTMENT OF PHYSICS 
M.Sc.  PHYSICS and M.Sc. SPACE PHYSICS,  

IV  SEMESTER (w.e.f  2009-2010  batch) 
 (Common for M.Sc. Space Physics and M.Sc Physics) 

P404 , SP404 : ANTENNA THEORY AND RADIOWAVE PROPAGATION 
UNIT - I 

Radiation 
Potential functions of electro magnetic fields. Potential function for sinusoidal oscillations.   
Fields radiated by an alternating current element.  Power radiated by a current element and 
radiation resistance.  Radiation from a quarter wave monopole or a half wave dipole.  EM field 
close to an antenna and far field approximation.   (Chapter 10 in Jordan and Balmain 6 Hrs. 

Antenna Fundamentals 
Definition of an antenna.  Antenna properties – radiation pattern, gain, directive gain and directivity.  
Effective              area. Antenna beam width and band width.  Directional properties of dipole antennas.               
(Chapter 11 in Jordan and Balmain and Chapter 2 in Kraus)                                                          6 Hrs. 

UNIT - II 
Antenna Arrays 

Two element array.  Linear arrays.  Multiplication of patterns and binomial array.  Effect of 
Earth on vertical patterns.  Mathematical theory of linear arrays.  Antenna synthesis – 
Tchebycheff polynomial method.  Wave polarization.                                                                                            
(Chapter 11 and 12 in Jordan and Balmain and Chapter 4 in Kraus)                                     12 
Hrs.   

Impedance 
Antenna terminal impedance.  Mutual impedance between two antennas.  Computation of mutual 
impedance.  Radiation resistance by induced emf method.  Reactance of an antenna.  Biconcal 
antenna and its impedance.                                                                                                                                  
(Chapter 14 in Jordan and Balmain and Chapters 8.1 –8.5 in Kraus)                         6 Hrs. 

UNIT - III 
Frequency Independent (FI) Antennas 

Frequency Independence concept.  Equiangular spiral.  Log Periodic (LP) antennas.  Array 
theory of LP and FI structures.                                                                                                                                   
(Chapter 15 in Jordan and Balmain and Chapter 15 in Kraus)                                4 Hrs. 

Methods of excitation and Practical Antennas 
Methods of excitation and stub matching and baluns.  Folded dipole, loop antennas.  Parasitic 
elements and Yagi-Uda arrays and Helical antenna. Complementary screens and slot antennas.  
Radiation from a rectangular horn antenna.                                                                                                                
( Chapter11.15  in Jordan and Balmain and Chapters 6.1 – 6.4 ,7.1 – 7.8 and 13 in Kraus)      10 
Hrs.   

UNIT - IV 
Radio Wave Propagation 

Elements of Ground wave and Space wave propagation. Tropospheric propagation and 
Troposcatter.  Fundamentals of Ionosphere.  Sky wave propagation – critical frequency, MUF 
and skip distance.                                                                                                                                           
(Chapter 16 and 17 in Jordan and Balmain)                       6 Hrs. 

BOOKS 
1.”Electromagnetic waves and Radiating Systems” by E.C.Jordan and K.G.Balmain 
2.”Antennas” by J.D.Kraus. (Second Edition) 
 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 
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M.Sc PHYSICS,  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P 405 : MICROPROCESSOR LAB 
 

1.Decimal  addition of  8 – bit numbers 

2 Addition of two 16 – bit numbers 

3 Multibyte addition 

4.Sum of series of 16 – bit numbers 

 5.Word Disaasembly 

6. Largest number in an array 

7. Ascending order of array of 8 - bit  number 

8. Interfacing of 8255 PPI: generation of square wave and rectangular waves 

9. Interfacing of 8253 programmble timer: Mode 1, Mode2, Mode3, Mode 4, Mode5 

10 0800 DAC interfacing : generation of square, triangular and stair case wave forms 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 15

 
 
 
 

ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
  
 

P  406  :  COMMUNICATION LAB  
LIST OF EXPERIMENTS  

 
1. AMPLITUDE MODULATION 

2. FREQUENCY MODULATION AND DETECTION 

3. MIXER 

4. BUTTERWORTH FIRST ORDER LOWPASS AND HIGHPASS FILTERS 

5. CHEBYSHEV SECOND  ORDER LOWPASS FILTER 

6. PHASE LOCKED LOOP (PLL) 

7. PULSE MODULATION-PAM-AND SAMPLING 

8. STUDY OF PRE- EMPHASIS AND DE- EMPHASIS CIRCUITS  

9. GENERATION OF PWAM, AND PPM USINGPLL AND 555 TIMER 

10. STUDY OF FSK TRANSMISSION AND RECEPTION 

11. OPTICAL FIBRE –BENDING LOSSES  AND NUMERICAL APERTURE 

12. MEASUREMENT OF BIT ERROR RATE (BER) 

13. MEASUREMENT OF SPEED OF LIGHT IN OPTICAL FIBRE 

14. DETERMINATION OF FREQUENCY AND WAVELENGTH IN A RECTANGULAR 

WAVEGUIDE IN TE1,0 

15. DETERMINMATION OF STANDING WAVE RATIO AT REFLECTION 

COEFFICIENT  

16. STUDY OF ISOLATOR /CIRCULATOR 

17. MEASUREMENT OF GAIN ,FRONT TO BACK RATIO,BEAM WIDTH OF 

RADIATION PATTERN IN        HALF WAVE DIPOLE    

18.FIVE ELEMENT YAGI UDA ANTENNA 

19.HELICAL ANTENNA    

20.CUT –PARABOIDAL REFLECTOR ANTENNA 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

 
  MARKS 
P 101.   CLASSISCAL MECHANICS 85+15=100 

 
P 102. INTRODUCTORY QUANTUM MECHANICS.   85+15=100 

 
P 103. MATHEMATICAL METHODS OF PHYSICS   85+15=100 

 
P 104. ELECTRONIC DEVICES AND CIRCUITS   85+15=100 

   
P105  Modern Physics Lab -I 

 
100 

P106 Electronics Lab -I 100 
 

 
       TOTAL MARKS           600 

  For Each Theory Paper  85 marks for semester end exam and 15 marks for 
internal 
 assessment 

 
 

SCHEME OF EXAMINATION   
Theory pass minimum                                       40%          
 Practical  pass minimum          50% 
Aggregate            50% 
 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period  per week 
Practical     6 Periods per week  
 
 

 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
P101,SP101:  CLASSICAL  MECHANICS. 

 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, 
D’Alembert’s  principle  and Lagrange’s equations, Velocity Dependent potentials and the 
Dissipation function  Simple applications of the Lagrangian Formulation                                                            
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s 
equations from Hamilton’s principle.  Conservation theorems and symmetryproperties,Energy 
function and the conservation of Energy                                                                            6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first 
Integrals, The equivalent One – Dimensional problem and classification of orbits, The 
differential equation for the orbit, and Integrable power –law potentials, Conditions for closed 
orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in 
time in the Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and 
conservation theorems, Derivation of  Hamilton’s equation of motion from   variational 
principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  
The harmonic Oscillator, Poisson brackets and other Canonical invariants, Equations  of 
motion, Infinitesimal canonical transformations, and conservation theorems in the  poisson 
bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator 
problem as an example of the Hamilton – Jacobi Method, Hamilton –Jacobi equation for 
Hamilton’s characteristic function.  Action – angle variables in systems  of one degree of 
freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on 
theMotion of a rigid body, Infinitesimal rotations, Rate of change of a vector, The Coriolis 
Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the 
principal axis transformation, Solving rigid body problems and Euler equations of motion, 
Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      
vibration, and normal coordinates,  Free vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 
Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics  and M.Sc. Space Physics 
 I Semester  

(w.e.f 2009-10 batch) 
 

                   P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 

UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  
principle.Wave function and its interpretation -Principle of superposition-Wave 
packets – phase velocity and group velocity-Uncertainty relation  Postulates of 
Quantum Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           
Hermitian operators and their Eigen values and eigen functions Stationary states, 
Bohr’s correspondence principle - Coordinate and Momentum representation-  
Ehrenfest’s theorem Commutator Algebra.- Dirac Delta function, definition and 
properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential 
step,  potential Well, Rectangular Potential Barrier - Linear Harmonic Oscillator                
Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and 
eigen functions of Rigid rotator and Hydrogen atom. Commutation relations, electron 
spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    
application to Hydrogen atom: Kinetic energy correction, spin-orbit interaction, fine   
structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

1. Quantum Mechanics   Aruldhas 
2. Quantum Mechanics   G. S. Chaddha 
3. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
4. Quantum Mechanics   E. Merzbacher  
5. Quantum Mechanics   Richard Liboff  

 
 
 
 
 
 
 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
 I Semester 

(w.e.f 2009-10 batch) 
P103,SP103: Mathematical Methods of Physics 

 
Unit I : Complex Variables                  15 Hrs                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-
polar form-problems, Complex differentiation, complex integration –Cauchy’s integral theorem- 
Cauchy’s integral formulae-multiply connected region- problems, Infinite series-Taylor’s theorem- 
Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                     
Beta & Gamma functions -definition, relation between them- properties-evaluation of some 
integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-
Generating finction-recurrence relations-Rodrigue’s formula-orthonormal property-associated 
Legendre polynomial- simple recurrence relation-orthonormal property-spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                 
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-
Inverse Laplace transforms-properties- evaluation of Inverse Laplace Transforms-elementary 
function method-Partial fraction method-Heavyside expansion method-Convolution method-
complex inversion formula method-application to differential equations Fourier series-
evaluation of Fourier coefficients- Fourier integral theorem-problems-square wave-
rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-
problems-application to Boundary value problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
Unit IV: Numerical Analysis                              10 Hrs                                    
          
Solutions of algebraic and Transcendental equations-Bisection method-method of successive 
approximations-method of false positionIteration method-Newton Rapson method 
Simultaneous linear algebraic equations-Gauss elimination method-Gauss Jordan method-
Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward 
Interpolation formule Interpolation with unequal internals-Newtons divided difference 
formula-Lagrange interpolation formula Numerical Integration-General Quadrature formula-
Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  



          
 
 

 
 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and M.Sc. Space Physics 
I Semester  

(w.e.f 2009-2010 admitted batch of students) 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 

 
UNIT-I 
     SEMICONDUCTOR  DEVICES:                                               10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier, 
     Uni Junction Transistor, Field Effect Transistor, (JFET & MOSFET), CMOS  
 
 UNIT-II 
     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode, 
     Schottky Barrier Diode.    
 
UNIT-III 
    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset 
    voltages and currents                                                                         .                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,  
    Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator, 
    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 
 

 
 
 
 
 
 
 



 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 
(w.e.f 2009-10 batch) 
 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and 
H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and 
assignment of (v’, v”) 

     b)Deslandres’ table and Vibrational constants. 
 

 



 
 

ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

 Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester 

 (w.e.f 2009-10 batch) 
P106/SP106:  ELECTRONICS LAB -I 

 
 

LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 

 

 

 

 

 

 

 

 

 

 

 

 
 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics  and    M.Sc. Space Physics 
 I Semester (w.e.f 2009-10 batch) 

P101,SP101:  CLASSICAL  MECHANICS. 
 
UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, D’Alembert’s  principle  and Lagrange’s 
equations, Velocity Dependent potentials and the Dissipation function  Simple applications of the Lagrangian Formulation                                                         
                  5  Hrs. 
Chapter :  1.     Section :  1, 2, 3, 4,5 & 6 . 
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s equations from Hamilton’s 
principle.  Conservation theorems and symmetryproperties,Energy function and the conservation of Energy                                                                            
6 Hrs. 
Chapter : 2.    Section : 1, 2, 3, 5, 6  
UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first Integrals, The equivalent One – 
Dimensional problem and classification of orbits, The differential equation for the orbit, and Integrable power –law potentials, 
Conditions for closed orbits (Bertrand’s theorem), The Kepler  problem inverse square law of force , The motion in time in the 
Kepler problem, Scattering in a central force field.. 
Chapter  :  3.       Section.  1, 2, 3, 5, 6, 7, 8                                                                    7 Hrs 
Legendre transformations and Hamilton’s equations of motion.  Cyclic Coordinates  and conservation theorems, Derivation of  
Hamilton’s equation of motion from   variational principle, Principle of Least Action.                                                                                                       
                    6 Hrs  
Chapter : 7      Section:     1,  2,3,4 5  . 
UNIT-III: Equations of canonical transformation, Examples of Canonical transformations,  The harmonic Oscillator, Poisson 
brackets and other Canonical invariants, Equations  of motion, Infinitesimal canonical transformations, and conservation 
theorems in the  poisson bracket formulation, the angular momentum poisson bracket relations.                                             
                     5Hrs 
Chapter :  8.        Section :  1 ,  2 ,4, 5, 6  & 7. 
Hamilton – Jacobi equation of Hamilton’s principal function,  The Harmonic oscillator problem as an example of the Hamilton – 
Jacobi Method, Hamilton –Jacobi equation for Hamilton’s characteristic function.  Action – angle variables in systems  of one 
degree of freedom. 
                                                                                                                                            8 Hrs. 
Chapter  :  9.      Section :   1, 2, 3, & 5. 
UNIT-IV: Independent coordinates of rigid body. , The Euler angles,  Euler’s theorem on theMotion of a rigid body, 
Infinitesimal rotations, Rate of change of a vector, The Coriolis Effect. 
Chapter  :  4.     Section : 1, 4, 6, 8, 9 .     
The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the principal axis transformation, Solving 
rigid body problems and Euler equations of motion, Torque – free motion of a rigid body                                                                                                   
                    6 Hrs 
Chapter  5    Section: 3, 4, 5 & 6. 
The Eigenvalue equation and the principal axis transformation, Frequencies of free      vibration, and normal coordinates,  Free 
vibrations of a linear triatomic molecule 
Chapter 10    Section:  2, 3 & 4 .                                                                                           6 Hrs  
TEXT BOOKS : Classical Mechanics   H.Goldstein (Addison-Wleley, 1st & 2nd ed) 
REFERENCE BOOK: Classical Dynamics of Particles and Systems     J.B.Marion. 

 
 

  
     P102,SP102 : INTRODUCTORY QUANTUM MECHANICS 
 
 
UNIT-I:  The Conceptual aspect  :Wave particle duality,Bohr’s complementarity  principle.Wave function and its interpretation -
Principle of superposition-Wave packets – phase velocity and group velocity-Uncertainty relation  Postulates of Quantum 
Mechanics  - Schrodinger wave equation - Conservation of probability 
 
UNIT-II:  Operators and their properties - Equation of Motion for operators,           Hermitian operators and their Eigen values 
and eigen functions Stationary states, Bohr’s correspondence principle - Coordinate and Momentum representation-  Ehrenfest’s 
theorem Commutator Algebra.- Dirac Delta function, definition and properties.  Dirac Delta Normalization 
 
 UNIT-III: One dimensional problems - Free Particle, Particle in a box- Potential step,  potential Well, Rectangular Potential 
Barrier - Linear Harmonic Oscillator                Angular Momentum, Angular Momentum in spherical polar coordinates,                 
Eigenvalues and  eigenfunctions of  L2, LZ , L +  and  L_ operators. Eigen values and eigen functions of Rigid rotator and 
Hydrogen atom. Commutation relations, electron spin.  
                     
UNIT-IV: Time- independent perturbation theory for(i) non degenerate systems and    application to Hydrogen atom: Kinetic 
energy correction, spin-orbit interaction, fine   structure.  Ground state of Helium atom.  
  ii) degenerate systems, application to linear stark effect in Hydrogen. 
  Variation method and its application to Helium atom. 
  Exchange energy and low lying excited states of Helium atom. 
  Interaction of electromagnetic radiation with matter. Selection rules. 
 

Text Book :   
                       Quantum Mechanics    R.D. RATNA RAJU 
Reference Books : 

6. Quantum Mechanics   Aruldhas 
7. Quantum Mechanics   G. S. Chaddha 
8. Quantum Mechanics   B.H.Bransden and C.J.Joachain 
9. Quantum Mechanics   E. Merzbacher  
10. Quantum Mechanics   Richard Liboff  



 
 

 
 

P103,SP103: Mathematical Methods of Physics 
 
Unit I : Complex Variables                  15 Hrs                                                                                                       
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-polar form-problems, 
Complex differentiation, complex integration –Cauchy’s integral theorem- Cauchy’s integral formulae-multiply connected 
region- problems, Infinite series-Taylor’s theorem- Laurrent’s  theorem-Problems, Cauchy’s Residue theorem- evaluation of 
definite integrals-problems. 
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.Complex Variables ( Schaum’s  out line series)    MurrayR.Spiegel             
Ref Book:   Mathematical Methods   B.D.Gupta 
 
Unit II : Beta , Gamma functions &Special functions       10 Hrs                                                               
Beta & Gamma functions -definition, relation between them- properties-evaluation of some integrals 
   Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-Generating finction-recurrence relations-
Rodrigue’s formula-orthonormal property-associated Legendre polynomial- simple recurrence relation-orthonormal property-
spherical harmonics 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
 3.  Mathematical Physics     B S Rajput  
Ref book :    Special Finctions            .M.D.Raisinghania  
 
Unit III : Laplace Transforms & Fourier series, Fourier Transforms        15 Hrs                                   
Laplace Transforms – definition- properties – Laplace transform of  elementary functions-Inverse Laplace transforms-properties- 
evaluation of Inverse Laplace Transforms-elementary function method-Partial fraction method-Heavyside expansion method-
Convolution method-complex inversion formula method-application to differential equations Fourier series-evaluation of Fourier 
coefficients- Fourier integral theorem-problems-square wave-rectangular wave-triangular wave 
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-problems-application to Boundary value 
problem 
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 
2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 
3. Laplace n Fourier Transforms     Goyal & Gupta,            
Ref books: Integral Transforms                      M.D.Raisinghanna 
                  Integral Transforms                      Goyal & Gupta 
                  Mathematical Physics                   B S Rajput 
 
Unit IV: Numerical Analysis                             10 Hrs                                                                                                      
Solutions of algebraic and Transcendental equations-Bisection method-method of successive approximations-method of false 
positionIteration method-Newton Rapson method Simultaneous linear algebraic equations-Gauss elimination method-Gauss 
Jordan method-Matrix inversion method-jacobi method – Gauss-Siedel method 
Interpolation with equal intervals-Finite differences-Newton Forward & Backward Interpolation formule Interpolation with 
unequal internals-Newtons divided difference formula-Lagrange interpolation formula Numerical Integration-General 
Quadrature formula-Trapezoidal rule -Simpson’1/3 rule & 3/8 rule 
Text Books:     Introductory methods of Numerical analysis         S.S.Sastry 
                         Numerical Methods      V.N.Vedamurthy &.N.Ch.S.N.Iyengar                  
          

 
P104,SP104:  ELECTRONIC DEVICES AND CIRCUITS 
UNIT-I:     SEMICONDUCTOR  DEVICES:                                                                      10 Hrs. 
     Tunnel diode,  photo diode, solar cell, LED, Silicon controlled Rectifier,     Uni Junction Transistor, Field Effect Transistor, 
(JFET & MOSFET), CMOS  
 UNIT-II:     MICROWAVE DEVICES:                                                            15 Hrs. 
     Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron,  
     Gunn Diode, Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT, APD, PIN Diode,     Schottky Barrier Diode.    
UNIT-III:    OPERATIONAL AMPLIFIERS :                                                   10 Hrs.                
    The ideal Op Amp – Practical inverting and Non inverting Op Amp stages.  Op Amp 
    Architecture – differential stage, gain stage, DC level shifting, output stage, offset    voltages and currents                                                                         
.                      
    Operational Amplifier parameters- input offset voltage, input bias current , 
    Common Mode Rejection Ratio, Slew Rate 
UNIT-IV                                                                                                  15 Hrs. 
    OP- AMP APPLICATIONS: 
    Summing  amplifier, Integrator, Differentiator,     Voltage to Current converter, Current to Voltage converter 
    Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator,    Schmitt Trigger 
    Special applications – Monostable and Astable multivibrators using 555, Phase locked  
    Loop, Voltage regulators. 
      
TEXT  BOOKS: 
1.  Integrated Electronics    -                            Jacob Millman & C.C. Halkies (TMH) 
2.  Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 
3.  Electronic Communication Systems –        George Kennedy(PHI)        
REFERENCE  BOOKS: 
1.  Microelectronics   -         Jacob Millman & Arvin Grabel (McGraw Hill) 
2.  Electronic Devices and Circuits –              G.K. Mithal (Khanna) 
3.  Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 



 
 
 
 
 
 
 
 

 
 

DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

Common for M.Sc. Physics and M.Sc. Space Physics 
I Semester(w.e.f 2009-10 batch) 

 
P105 / SP105 : MODERN PHYSICS LAB - I 
 

1.Atomic Spectrum of Zinc. 
         a) Verification of Lande’s  interval rule  
          b) Study of     relative intensities 
 
2.Grating spectrometer 
     a)Wavelengths of  Hg spectrum, 
      b) wavelength of Balmer series, Rydberg constant 
 
3. Reciprocal dispersion curve 
4. Application of Point Groups. 
      a)Identification of symmetry operations in H2O, BH3  , NH3  and H2CO 
      b)Reducible representations and Vibrational modes of H2O. 
5. Determination of Planck’s constant, work function and threshold  
    frequency 
6. Band gap of a semiconductor.( Two Probe Method) 
7. Thermo emf 
8. The Franck-Hertz experiment 
9. Band spectrum of CN in the violet  

a)conversion of given wavelengths to wavenumbers and assignment of (v’, v”) 
     b)Deslandres’ table and Vibrational constants. 
 

 
 

 
ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
 Common for M.Sc. Physics and M.Sc. Space Physics 

I Semester (w.e.f 2009-10 batch) 
 

P106/SP106:  ELECTRONICS LAB -I 
 
 
LIST OF EXPERIMENTS  
 
 
1. FET amplifier                                         (BFW 10/11 ) 

2. Negative feedback amplifier                  (BC 147 ) 

3.  Colpitts Oscillator                         (BF 194) 

4. Phase shift Oscillator                     (BC 147)  

5. Astable Multivibrator                     (BF 194) 

6. Op.Amp.Characteristics                 (IC 741 ) 

7. Power Supply 

8. UJT Characteristics                        (2 N 2646 ) 

9. R.F.Amplifier                                 (BF 194) 

10. Boot-strap time based generator   (2N 2222) 



 

 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 
Common for M.Sc. Physics and M.Sc. Space Physics 

II Semester (w.e.f 2009-10 batch) 
  MARKS 
P 201. ELECTRODYNAMICS  85+15=100 

 
P 202. STATISTICAL MECHANICS 85+15=100 

 
P203 ATOMIC AND MOLECULAR PHYSICS 85+15=100 

 
P 204. NUCLEAR AND PARTICLE PHYSICS     85+15=100 

 
 

P205  Modern Physics lab  - II  Practical -75 + record-25 100 
 

P206 ELECTRONICS LAB –II Practical -75 + record-25 100 
      TOTAL MARKS              600 
Choice Based Paper for other Departments in University Campus only 

 INTRODUCTORY  ATMOSPHERIC  AND SPACE 
PHYSICS 

     

 
 
  For Each Theory Paper  85 marks for semester end exam and 15 marks for internal 
 assessment 
 
SCHEME OF EXAMINATION   
Theory pass minimum                                  40% 
 Practical pass minimum                           50% 
Aggregate                             50% 
SCHEME OF INSTRUCTION :  
Teaching Hours    4 Periods per week 
Tutorial     1 Period per week 
Practical     6 Periods per week  
  



 
DEPARTMENT OF PHYSICS 

ANDHRA UNIVERSITY 
 Common for M.Sc. Physics  and M.Sc. (Space Physics) 

 II Semester 
(w.e.f 2009-10 batch) 

P201,SP201: ELECTRO DYNAMICS. 
 

UNIT-I: Gauss Theorem, Poission’s equation, Laplaces equation, solution to Lapalaces 
equation in cartesian coordiantes, spherical coordinates, cylidrical coordinates, use of 
Laplaces equation in the solutions of electrostatic problems.                              
6Hrs 
 
Ampere’s circuital law, magnetic vector potential, displacement current, Faraday’s law of 
electromagnetic inducation,                                                                                    4Hrs 
 
UNIT-II; Maxwell’s equations, differential and integral forms, physical significance of 
Maxwell’s equations.                                                                                               4 Hrs 
 
Wave equation, plane electromagnetic waves in free space , in nonconducting isotropic 
medium, in conducting medium, electromagnetic vector and scalar potentials, uniqueness 
of electromagnetic potentials and concept of gauge, Lorentz gauge, Coulomb gauge,  
                                                                                                                                 6Hrs 
 
charged particles in electric and magnetic fields: charged particles in uniform electric 
field, charged  particles in homogerous magnetic fields, charged particles in simultaneous 
electric and magnetic fields, charged particles in nonhomogeneous magnetic fields. 
                                                                                                                                 6Hrs 
 
UNIT-III: Lienard-Wiechert potentials, electromagnetic fields from Lienard-wiechert 
potentials of a moving charge, electromagnetic fields of a uniformly moving charge, 
radiation due to non-relativistic charges, radiation damping, Abraham-Lorentz formula, 
cherenkov radiation, radiation due to an oscillatory electric dipole, radiation due to a 
small current element. Condition for plasma existence, occurrence of plasma, magneto 
hydrodynamics, plasma waves                                                                                  
                   10 Hrs 
 
UNIT-IV: Transformation of electromagentic potentials, Lorentz condition in covariant 
form, invariance or covariance of Maxwell field eqations in terms of 4 vectors, 
electromagnetic field tensor, Lorentz transformation of electric and magnetic fields. 
                                                                                                                                  12 Hrs 
Text books:   
1.   Classical Electrodynamics   :                                -   J.D. Jackson 
2.   Introduction to Electrodynamics :                         -  D.R. Griffiths 
3.  .Electromagnetic Theory and Electrodynamics     -  Satyaprakash 
4.   Electrodynamics                                                    -  KL Kakani 



DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester 

(w.e.f 2009-10 batch) 
P202,SP202: STATISTICAL MECHANICS 

 
UNIT-I :  Basic Methods and Results of Statistical Mechanics:   13 Hrs 

Specification of the state of a  system, phase space and quantum states,  
Liouvilles theorem, Basic postulates, Probability calculations, concept of ensembles, 
thermal interaction, Mechanical interaction, quasi static process, distribution of 
energy between systems in equilibrium,  statistical calculations of thermo dynamic 
quantities, Isolated systems(Microcanonical ensemble). Entropy of a perfect gas in 
microcanonical ensemble.  Canonical ensemble - system in contact with heat 
reservoir, system with specified mean energy, connection with thermodynamics, 
Energy  fluctuations in the canonical ensemble . Grand canonical  ensemble, 
Thermodynamic function for the grand canonical ensemble. Density and energy 
fluctuations in the grand canonical ensemble.  Thermodynamic equivalence of 
ensembles. Reif   Ch:2, 3.3,3.12  Ch:6 

UNIT-II : Simple Applications of Statistical Mechanics:    12 Hrs 
Partition functions and their properties. Calculation of thermo dynamic quantities to 
an ideal mono atomic gas.  Gibbs paradox, validity of the classical approximation. 
Proof of the  equipartition  theorem.  Simple applications – mean K.E. of a molecule 
in a gas. Brownian motion.  Harmonic Oscillator, Specific heats of solids (Einstein 
and Debye model of solids),  Paramagnetism, Partition function for polyatomic 
molecules, Electronic energy, vibrational energy and rotational energy of a diatomic 
molecule.  Effect of Nuclear spin-ortho and para Hydrogen. Reif  Ch:7, Ch:9.12 

UNIT-III: Quantum Statistics:       15 Hrs 
Formulation of the statistical problem.  Maxwell–Boltzmann statistics. Photon 
statistics, Bose-Einstein statistics, Fermi–Dirac statistics, Quantum statistics in the 
classical limit, calculation of dispersion for MB, BE & FD statistics Equation of state 
of an Ideal Bose Gas, Black body radiation, Bose-Einstein condensation,  Equation of 
state for a weakly degenerate and strongly degenerate ideal Fermi gas.   Thermionic 
emission. The theory of white dwarf stars. Reif   Ch:9 

UNIT-IV: Non Ideal Classical Gas:       10 Hrs 
Calculation of the partition function for low densities. Equation of state and virial 
coefficients (Van Der Walls equation)   Reif  Ch:10.3,10.4      

      Phase Transitions and Critical  Phenomena: 
Phase transitions , conditions for Phase equilibrium, First order Phase transition – the 
Clausius–Clayperon  equation, Second order phase transition,  The critical indices, 
Van der Waals theory of liquid gas transition. Order parameter, Landau theory.    
Sinha  Ch:10 

    Text Books 
      1.   Fundamentals of Statistical and Thermal Physics     F. Reif 
      2.   Statistical Mechanics, Theory and Applications       S.K. Sinha 
      3.   Statistical Mechanics                                                 R.K. Pathria              



                                           DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and M.Sc. Space Physics 
II Semester (w.e.f 2009-10 batch) 

P203,SP203: ATOMIC AND MOLECULAR PHYSICS. 
UNIT-I         12 Hrs 
 ONE ELECTRON  ATOMS :  Quantum numbers, Term values . Relation between Magnetic 
dipole moment and angular momentum of an orbiting    electron.  Stern–Gerlach experiment and 
electron spin .  Spin- orbit  interaction, relativistic kinetic energy correction and dependence of 
energy on J value only. Selection rules. Fine structure of Balmer series  of Hydrogen and  Fowler 
series of ionized Helium.  Hyperfine structure of Hα line of hydrogen (I = ½) .    
  ONE VALENCE ELECTRON ATOMS:   Modified term values (quantum defect) due to 
lifting of orbital degeneracy  by core penetration (penetrating orbits) and core polarization (non-
penetrating orbits)  by nl electrons.    Term values and fine structure of chief spectral series of 
sodium.  Intensity rules and application to doublets of sodium.  Hyperfine structure of  2P-2S  of 
sodium (I= 3/2).   
UNIT-II           10 Hrs 
 MANY ELECTRON ATOMS :  Indistinguishable particles, bosons, fermions. Pauli’s 
principle. Ground states.  LS coupling and Hund’s rules based on Residual coulombic interaction 
and spin-orbit interaction.  Lande’s interval rule.  Equivalent and non-equivalent electrons.  
Spectral terms in LS and JJ coupling (ss,s2 ,pp,p2 configurations). Exchange force and Spectral 
series of Helium. 
 Lasers- spontaneous emission, stimulated emission, population inversion,  Einstein coefficients, 
metastable levels, resonance transfer and population inversion in He-Ne laser.   
UNIT- III           8 Hrs 
 ATOMS  IN EXTERNAL MAGNETIC FIELD:  Quantum theory of Zeeman and Paschen-
Back effects and application to   2P-2S,  3P-3S,  transitions.  
ATOMS IN EXTERNAL ELECTRIC FIELD: Linear stark pattern of Hα line of hydrogen and 
Quadratic stark pattern of D1 and D2  lines of Sodium. 
  UNIT-IV          20 Hrs 
  DIATOMIC MOLECULES: Molecular quantum numbers.  Bonding and anti-bonding  
orbitals from LCAO’s. Explanation of bond order for N2 and O2 and  their ions.  Rotational  
spectra and the effect of isotopic substitution. Effect of nuclear spin functions on Raman rotation 
spectra of  H2 (Fermion) and D2 (Boson). Vibrating rotator.  Spectrum. Combination relations and 
evaluation of rotational constants (infrared and Raman).  Intensity of vibrational bands of an 
electronic band system in absorption.(The Franck-Condon principle).  Sequences and 
progressions. Deslandre’s table and vibrational constants. 
 MOLECULAR  VIBRATIONS :  Symmetry operations and identification of point  Groups of 
HCN, CO2 , BH3 , NH3 , H2O  molecules. Properties of irreducible representations and C2v 
character table.  Reducible representation and symmetry of  fundamental   vibrations of H2O 
.  

BOOKS : 
1. Atomic and Molecular Spectra                                  - Rajkumar 
2. Fundamentals of Molecular Spectroscopy                -  C.N.Banwell. 
3. Group Theory                                          - K.V.Raman. 
4. Introduction to Atomic Spectra                                 -  H.E.White. 



                                         DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

 Common for M.Sc. Physics and  M.Sc. Space Physics 
 IISemester  

(w.e.f 2009-10 batch) 
P204,SP204: NUCLEAR AND PARTTICLE PHYSICS  

 

UNIT - I 
 INTRODUCTION :                                                                                                              
  Objective of Studying  Nuclear Physics, Nomenclature, nuclear radius, mass & 
   Binding energy, angular momentum, magnetic dipole moment, Electric quadrupole 
   moment, parity and symmetry, domains of instability, Energy levels, mirror nuclei. 
 NUCLEAR  FORCES  :   Simple theory of the deuteron,  scattering cross-sections,  qualitative 
discussion of neutron-     proton and proton-  proton scattering, charge independence and charge  
symmetry of nuclear    forces ,exchange forces,  Yukawa’s Potential,  Characteristics of Nuclear 
Forces. 
UNIT - II 
 NUCLEAR  MODELS  .     Liquid drop model:, Weissacker’s semi-emperical mass formula, 
Mass –   parabolas.  Nuclear shell model : Spin orbit interaction, magic numbers, prediction of 
angular  momenta and  parities for ground states,   Collective  model., More-realistic models          
  NUCLEAR DECAY  :           Alpha decay process, Energy release in Beta-decay,  Fermi’s 
Theory of β - decay,       selection rules, parity violation in β -decay, Detection   and properties of 
neutrino, .  Energetics of gamma deacay,  selection rules, angular correlation,   Mossbauer  effect.          
NUCLEAR  REACTIONS  :     Types of reactions and conservation laws, the Q – equation, 
Optical model, heavy ion   Reactions 
UNIT - III 
  NUCLEAR  ENERGY       Stability limit against spontaneous fission, Characteristics of 
fission, delayed neutrons,  Four factor formula for controlled fission, Nuclear fusion,  prospects of   
continued fusion energy. 
 ELEMENTARY  PARTICLE  PHYSICS:Particle interactions and families, symmetries and 
conservation laws ( energy and momentum, angular momentum, parity, Baryon number, Lepton 
number, isospin, strangeness quantum number( Gellmann and Nishijima formula) and charm),  
Elementary ideas of CP aand CPT invariance,  SU(2), SU(3) multiplets, Quark model. 
UNIT - IV 
DETECTING NUCLEAR RADIATION:    Interaction  of  radiation with matter.  Gas filled 
counters, scintillation detectors, semiconductor detectors, energy measurements, coincidence 
measurements and time resolution, magnetic spectrometers. 
 ACCELERATORS:    Electrostatic accelerators, cyclotron accelerators, synchrotrons, linear 
accelerators,   colliding beam accelerators.   
 APPLICATIONS OF NUCLEAR PHYSICS:     Trace Element Analysis, Rutherford Back-
scattering, Mass spectrometry with      accelerators, Diagnostic Nuclear Medicine, Therapeutic 
Nuclear Medicine.  
TEXT BOOKS   :. “Introductory Nuclear Physics”   Kenneth S. Krane 
 
 Reference Books: 
1. “Introduction to Nuclear Physics “   Harald A.Enge 
2. “Concepts of Nuclear Physics “          Bernard L.Cohen. 
3. “ Introduction to High Energy physics”     D.H. Perkins 
4. “ Introduction to Elementary Particles”     D. Griffiths 



Department of Physics, Andhra University 
 

Introductory Atmospheric and Space Physics 
(Choice based course to be offered in the Department of Physics during II Semester with 

a minimum intake of 15 and maximum 25) 
With effect from 2009-2010 admitted batch) 

 
Target aspirants:  PG students from departments of Meteorology and Oceanography, 
Geophysics, Environmental sciences, Geography, Geo-engineering and Electronics and 
Communication engineering) 

 
Unit I : The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic 

equation, geopotential height, expansion and contraction, fundamental forces 
in the atmosphere,  apparent forces, atmospheric composition, solar radiation 
interaction with the neutral atmosphere, climate change.   

 
 
Unit II:  Electromagnetic radiation and propagation of waves:  EM Radiation, 

fundamentals of EM waves, effects of environment, Antennas- basic 
considerations, types of antennas. Propagation of waves: ground wave, sky 
wave, and space wave propagation, troposcatter communication and extra 
terrestrial communication.  

 
Unit III:    The Ionosphere, morphology of ionosphere, the D, E and F-regions, 

chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere.  

 
Unit IV:     Global Positioning systems (GPS)- basic concepts, overview of GPS system, 

augmentation services, GPS system segment, GPS signal characteristics, GPS 
errors, multi path effects, GPS performance, satellite navigation system and 
applications.   

 
 
Reference Books: 
 
1. An Introduction to Dynamic Meteorology by James R  Holton, Academic Press Inc.  
2. Climatology, An atmospheric Science by John E. Oliver and John J. Hindore, 

Pearson Education 
3. Electronic Communication systems by George Kennedy and Bernard Davis, Tata 

McGraw Hill publishing Co., Ltd.  
4. Introduction to Ionospheric Physics by Henry Rishbeth and Owen K. Garriot, 

Academic press 
5. Understanding GPS principles and applications by Elliot D. Kaplan and Christopher 

J. Hegarty,  Artech House, Boston.   
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.SC. (SPACE PHYSICS) 

IISemester 
 (w.e.f 2009-10 batch) 

P205,SP205: MODERN PHYSICS LAB -II 
 

1. Atomic Spectrum of Sodium. 
         a)identification of sharp and diffuse doublets 
          b) doublet separation  
          c) assignment of principal quantum numbers 
2. Raman Spectrum of Carbon Tetrachloride 
          a)Raman shifts  
           b) Fermi resonance 
3. Vibrational analysis of AlO Green system. 
      a)identification of sequences, assignment of vibrational quantum 
numbers, 
      b) Deslandre’s table and Vibrational constants. 
4. Determination of Specific Charge of an electron by Thomson’s Method. 
5. Experments with He- Ne laser . 
      a)Polarization of laser light 
       b)Divergence of laser beam and monochromaticity. 
6. Band gap of a semiconductor(Four probe method). 
7. Dielectric constant as a function of temperature and determination of 
Curie  
      Temperature 
8. Susceptibility of a substance  Gouy’s method 
9. Dissociation energy of Iodine molecule from the given data. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

LIST OF EXPERIMENTS FOR  
 COMMON FOR M.SC.PHYSICS AND M.Sc. SPACE PHYSICS 

IISemester 
 (w.e.f 2009-10 batch) 

P206,SP206: ELECTRONICS LAB -II 
 
 

List of Experiments  (Any SIX of the following) 
 

1. Active Low pass and High Pass filters         (IC 741 ) 

2.Twin -T filter                                                 (IC 741 ) 

3. Logarithmic Amplifier                                  (IC 741 ) 

4. Wein Bridge Oscillator                                 (IC 741 ) 

5. Monostable multivibrator                              (IC 555 ) 

6. Voltage Regulator                                          (IC 723 ) 

7. Phase Shift Oscillator                                     (IC 741 ) 

 8. Astable multivibrator                                     (IC 555 ) 

9.Active band pass filter                                    (IC 741 ) 

10. Voltage controlled oscillator                        ((IC 741, IC 555 ) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, 
III SEMESTER. 

 
 

  MARKS 
P301. SOLID STATE PHYSICS (85+15)   100 

 
P302. LASERS AND FIBER OPTICS  (85+15)   100 
P303. DIGITAL ELECTRONICS & MICROPROCESSORS 

(85+15) 
  100 

Special paper 
   
P304 

RADAR SYSTEMS AND SATELLITE 
COMMUNICATION                        (85+15)          

  100 

    
 

P305 DIGITAL ELECTRONICS LAB practical-75 +record-25   100 
 

P306 SOLID STATE PHYSICS LAB practical-75+record-25   100 
 

       Total Marks                   600 
Choice Based Paper for other Departments in University Campus Only 

  ANALYTICAL TECHNIQUES     
 
 
 
SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 
Practical  pass minimum    50% 
Aggregate      50% 
 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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DEPARTMENT OF PHYSICS 
ANDHRA UNIVERSITY 

M.Sc. Physics  
III Semester  

(w.e.f 2009-10 batch) 
P301: SOLID  SATE  PHYSICS. 

 
 
UNIT-I:  CRYSTAL STRUCTURE:      14 Hrs 
 Periodic array of atoms—Lattice translation vectors and lattices, symmetry operations, The 
Basis and the Crystal Structure, Primitive Lattice cell,  Fundamental types of lattices—Two 
Dimensional lattice types, three Dimensional lattice types, Index system for crystal planes, 
simple crystal structures-- sodium chloride, cesium chloride and diamond structures. 
 
UNIT-II: CRYSTAL DIFFRACTION AND RECIPROCAL LATTICE: 14 Hrs 
Bragg’s law, Experimental diffraction methods-- Laue method and powder method, Derivation 
of scattered wave amplitude, indexing pattern of cubic crystals and non-cubic crystals (analytical 
methods). Geometrical StructureFactor, Determination of number of atoms in a cell and position 
of atoms.  Reciprocal lattice, Brillouin Zone, Reciprocal lattice to bcc and fcc Lattices. 
 
UNIT-III: PHONONS AND LATTICE VIBRATIONS:    6 Hrs 
Vibrations of monoatomic lattices, First Brillouin Zone, Group velocity, Long wave length, 
Lattice with two atoms per primitive cell, Quantization of Lattice Vibrations-Phonon 
momentum. 
 FREE ELECTRON FERMI GAS:      6 Hrs 
Energy levels and density of orbitals in one dimension, Free electron gas in 3 dimensions, Heat 
capacity of the electron gas, Experimental heat capacity of metals, Motion in Magnetic Fields- 
Hall effect, Ratio of thermal to electrical conductivity. 
 
UNIT-IV: THE BAND THEORY OF SOLIDS:     10 Hrs 
. Nearly free electron model, Origin of the energy gap, The Block Theorem, Kronig-Penny 
Model, wave equation of electron in a periodic potential, Crystal momentum of an electron-
Approximate solution near a zone boundary, Number of orbitals in a band--metals and isolators. 
The distinction between metals, insulators and semiconductors  
 
TEXT BOOKS:   
1.Introdcution to Solid State Physics, C.Kittel,  5th edition,  
2.Solid State Physics, A.J.DEKKER. 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
 

P302:  Lasers and Fiber optics 
 
UNIT-I 
LASER SYSTEMS :Light Amplification and relation between Einstein A and B Coefficients. 
Rate equations for three level and four level systems.  Laser systems: Ruby laser,       Nd-YAG 
laser, CO2 Laser, Dye laser, Excimer laser, Semiconductor laser. 
UNIT – II: 
LASER CAVITY MODES:   Line shape function and Full Width at half maximum (FWHM) 
for Natural broadening, Collision broadening, Doppler broadening, Saturation behavior of 
broadened transitions, Longitudinal and Transverse modes. ABCD matrices and cavity Stability 
criteria for confocal resonators.  Quality factor, Q-Switching, Mode Locking in lasers. 
Expression for Intensity for modes oscillating at random and modes locked in phase.  Methods of 
Q-Switching and Mode locking. 
 
UNIT-III 
OPTICAL FIBER WAVEGUIDES :  Basic optical laws and Self focusing. Optical fiber 
modes and configurations  Fiber types, Rays and Modes, Step-index fiber structure. Ray optics 
representation, wave representation.  Mode theory of circular step-index wave guides. Wave 
equation for step-index fibers, modes in step-index fibers and power flow in step-index fibers.  
Graded – index fiber structure, Graded-index numerical aperture, modes in Graded-index fibers. 
UNIT-IV 
 FIBER CHARACTERISTICS  : Signal Degradation In Fibers  - Attenuation, Absorption, 
Scattering and Bending losses in fibers, radiative losses,  Core and Cladding losses. Signal 
distortion in optical wave guides: Group delay, material dispersion, waveguide dispersion and 
intermodal dispersion. Pulse broadening in optical fibers. Power launching in Optical fibers, 
Source-output pattern, Lensing schemes. Fiber-to-fiber joints: Mechanical misalignment, fiber 
related losses, Fiber and face preparation. fiber splicing techniques, fiber connectors. 
TEXT  BOOKS: 
1. Lasers -Theory and Applications – K.Thyagarajan and A.K. Ghatak. (MacMillan) 
2. Optical fiber Communications – Gerd Keiser (Mc Graw-Hill) 
REFERENCE BOOKS: 
1. Laser fundamentals – William T. Silfvast (Cambridge)  
2. Introduction to fiber optics – Ajoy Ghatak  and K. Thyagarajan (Cambridge)   
3. Optical Electronics – Ajoy Ghatak and K.Thyagarajan  (Cambridge)   
4. Opto- electronics – J. Wilson and J.F.B. Hawkes (Printice Hall) 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS, SPACE PHYSICS 
III Semester  

(w.e.f 2009-10 batch) 
P303, SP303: Digital Electronics & Microprocessors 

(Common for M.Sc.Space Physics and M.Sc.Physics) 
 

UNIT - I  
Digital Circuits     (i) Number Systems and Codes: Binary, Octal, Hexadecimal 
number systems, Gray code, BCD code, ASCII code.(ii) Logic Gates and Boolean Algebra: OR, 
AND, NOT, NOR, NAND gates, Boolean theorems, DeMorgan laws. 
II) Combinational Logic Circuits: (i) Simplification of Boolean Expressions: Algebraic method, Karnaugh Map 
method, EX-OR, EX-NOR gates, ENCODER, DECODER, Multiplexer, Demultiplexers. 
(ii) Digital Arithmetic Operations and Circuits: Binary addition, Design of Adders and Subtractors, Parallel binary 
adder, IC parallel adder.(iii) Applications of Boolean Algebra: Magnitude Comparator, Parity generator, Checker, 
Code converter, Seven-segment decoder/ Driver display. 
UNIT - II 
 Sequential Logic Circuits:(i) Flip-Flops and Related Devices: NAND latch, NOR latch, 
Clocked flip-flops, Clocked S-C flip-flop, J-K flip-flop, D flip-flop, D latch, Asynchronous 
inputs, Timing problem in flip-flops.(ii) Counters:  Asynchronous counters (Ripple), Counters with MOD 
number < 2N, Asynchronous down counter, Synchronous counters, Up-down counter, Presettable counter. 
(iii) Registers: Shift Register, Integrated Circuit registers, Parallel In Parallel Out (PIPO), SISO, SIPO, PISO 
(iv) Applications of Counters: Frequency Counter and Digital clock. 
 A/D and D/A Converter Circuits:  D/A Converter, Linear weighted and ladder type, An integrated circuit DAC; 
Analog-to-Digital Conversion, Digital Ramp ADC, Successive Approximation Method, Sample and Hold Circuit, 
Digital Voltmeter. 
UNIT - III 
 Intel 8085 Microprocessor: 
Architecture, Functional diagram, Pin description, Timing Diagram of Read Cycle, Timing diagram of write Cycle. 
 Programming the 8085 Microprocessor: 
(i) Addressing Methods, Instruction set, Assembly language programming. 
(ii) Examples of Assembly Language Programming:  Simple Arithmetic - Addition/Subtraction of two 8-bit/16-bit 
numbers, Addition of two decimal numbers, Masking of digits, word disassembly. 
(iii) Programming using Loops: Sum of series of 8-bit numbers, Largest element in the array, Multiple byte addition, 
Delay sub-routine. 
UNIT - IV 
 Data Transfer Technique:  
Serial transfer, Parallel transfer, Synchronous, Asynchronous, DMA transfer, Interrupt driven Data transfer. 
 8085 Interfacing: 
I/O Interfacing: Programmable Peripheral Interfacing, 8255,  Programmable Peripheral Interval Timer 8253, 
Programmable Communication Interface 8251, DAC 0800 and ADC 0800 interfacing. 
 
TEXT  & REFERENCE BOOKS:  

1. “Digital Systems – Principles and applications” –Ronald.J.Tocci,  
2. “Fundamentals of Microprocessors & Microcomputers” -  B. RAM. 
3. “ Introduction to Microprocessors for Engineers and Scientists” - P.K.Ghosh and 
       P.R.Sridhar   
4. “Microprocessor Architecture, Programming and Applications with the  
      8085 /8080A” – Ramesh. S. Gaonkar. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS 

III Semester  
(w.e.f 2009-10 batch) 

 (Common for  M.Sc. Space Physics and M.Sc. Physics) 
         P304 , SP 304 -  RADAR SYSTEMS & SATELLITE COMMUNICATION 
 
UNIT - I 
Radar Systems:  
Fundamental – A simple RADAR – overview of frequencies – Antenna gain Radar Equation – 
Accuracy and Resolution – Integration time and the Doppler shift (Ch 1 of Text Book 1) 
Designing a surveillance radar – Rader and surveillance – Antenna beam – width consideration – 
pulse repetition frequency – unambiguous range and velocity – pulse length and sampling – radar 
cross section – clutter noise (Ch 2 of Text Book 1) 
Tracking Radar – Sequential lobbing – conial scanning – Monopoles Radar – Tracking accuracy 
and Process – Frequency Agility – Radar guidance (Ch3 of Text Book 1) 
UNIT - II 
Signal and Data Processing – Properties of clutter – Moving Target Indicator Processing 
Shareholding – Plot extraction – Tract Association, Initiation and Tracking  
(Ch 5 of Text Book 1) 
Radar Antenna – Antenna parameters – Antenna Radiation Pattern and aperture distribution – 
Parabolic reflector – cosecant squared antenna pattern – effect of errors on radiation pattern – 
Stabilization of antennas (Ch7 of Text Book 2).  
UNIT - III 
Satellite Communication  
Satellite System – Historical development of satellites – communication satellite systems – 
communication satellites – orbiting satellites – satellite frequency bands – satellite multiple 
access formats (Ch1 of Text Book 3).  
Satellite orbits and inclination – Look angles, orbital perturbations, space craft and its 
subsystems – attitude and orbit control system – Telemetry, Tracking and Command – Power 
system – Transponder – Reliability and space qualification – launch vehicles   

(Ch2 & 3 of Text Book 4) 
UNIT - IV 
Multiple Access Techniques – Time division multiple access – Frequency division  multiple 
access – Code division multiple access – Space domain multiple access  

(Ch 7 of Text Book 4).  
Earth Station technology – Subsystem of an earth station – Transmitter – Receiver Tracking and 
pointing – Small earth station – different types of earth stations – Frequency coordination – 
Basic principles of special communication satellites – INMARSAT VSAT, GPS, RADARSAT, 
INTELST  

(Ch 10 & 11 of Text Book 4). 
Text Books: 

1. Understanding Radar Systems – Simon Kingsley and Shaun Quegan.  
2. Introduction to Radar Systems – MI Skolnik  
3. Satellite Communication – Robert M. Gagliardi 
4. Satellite Communication – Manojit Mitra 
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ANDHRA UNIVERSITY 

DEPARTMENT OF PHYSICS 
M.Sc. PHYSICS AND M.Sc. SPACE PHYSICS  

III Semester  
(w.e.f 2009-10 batch) 

P 305 : DIGITAL ELECTONICS Lab 
 
I Digital electronics 
 

1. Verification of Gates: AND, OR,  NOT, NAND, NOR,  EX –OR, EX – NOR gates 

2. Encoder and Decoder  

3 Multiplexer and De multiplexer  

4. Adders: Half adder, Full Adder, Paraller Adder 

5. Flip Flops ( 7400,7402,7408,7446) 

6 Decade Counter (IC 7490) 

7. Seven segment Decoder/ Driver (7490,7447) 

8 .UP/DOWN Counter   IC 74193 

9. Digital Comparator  ( 7485) 

10 Micrprocessor 8085  

     Addition/ subtraction of  8 bit numbers 

    Sum of series of  8 – bit numbers 
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ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc. PHYSICS   
III Semester  

(w.e.f 2009-10 batch) 
P 306: PRACTICALS : Solid State Physics Lab 

 
LIST OF EXPERIMENTS 

(Any six of the following) 

1. LATIC DYNAMICS – STUDY OF PHONON DISPERSION  CHARACTERESTICS. 

2. DETERMINATION OF DIELECTRIC CONSTANT-DETERMINATION OF GUIDE 
WAVELENGTH OF AN X-BAND TEST BENCH AND DETERMINATION OF 
DIELECTRIC CONSTANT OF BENZENE. 

3. HALL EFFECT: DETERMINATION OF HALL COEFFICIENT AND    ESTIMATION OF 
CARRIER CONCENTRATION 

4. ESR STUDIES AND DPPH- DETERMINATION OF ‘G’ VALUE OF AN ELECTRON 

5. COUPLED OSCILLATIONS AND STUDY OF THE STRENGTH OF THE COUPLING 
CONSTANT. 

6. X-RAY DIFFRATION STUDIES 

7. DETERMINATION OF ELASTIC CONSTANT. 

8. THERMOLUMINISCENCE-DETERMINATION OF ACTIVATION ENERGY OF 
ELECTRONS. 

9. DETERMINATION OF MAGNETIC RESISTANCE 

10.STUDY OF MAGNETIC HYSTERESIS LOOPS OF FERROMAGNETIC MATERIALS (BH 
      CURVE) 
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Department of Physics, A.U 

ANALYTICAL TECHNIQUES 
(Choice Based Paper to be offered in the Dept., of  Physics during 3rd Semester for  

Other Dept., students  in AU Campus only) 
(W.e.f. 2009 – 2010 admitted batch) 

 
Unit I 
Concepts of interaction of electromagnetic radiation with matter, wave and particle properties of electromagnetic 
radiation, electromagnetic spectrum, absorption laws, electronic transitions, optical and molecular spectra, molecular 
energies, Raman spectra, photoelectric effect, photoelectric cells, Compton effect, radiation sources, detectors, lasers 
References : 
1)Instrumental methods of analysis, Willard, Merritt, Dean, Settle (CBS Pub.) 
2)Instrumental methods of chemical analysis, H. Kaur (Pragati Prakasan Pub.) 
 
Unit II : Ultrasonic techniques 
Acoustic Plane waves-Elastic behavior of fluids, plane wave equation, velocity of sound in fluids, energy density 
acoustic intensity, specific acoustic impedance. Transmission phenomenon-transmission from one fluid medium to 
another reflection at the surface of a solid, transmission through three media normal incidence and oblique 
incidence. Resonators & filters- Helmholtz  resonator, acoustic impedance, acoustic analogue. Ultrasonic &  sonar 
transducers-piezoelectric effect equivalent electrical circuit, generalized theory, quality factor, piezoelectric 
relations. Architectural acoustics-classical Ray theory decay of sound in live room & dead rooms. Applications of 
Ultrasonics 
References: 
1)Fundamentals of Acoustics-Kinsler & Fray Wiley Eastern.Limited 
2) Ultrasonics , Jack Blitz 
3) Physical Ultrasonics-Beyer & Letcher Academic Press 
 
Unit III : Magnetic Resonance Techniques 
1)Electron Spin Resonance:  Basic Concepts, g-factor and nuclear hyperfine interaction,, essential features of an 
ESR spectrometer, Applications of ESR: in Physical Sciences and  biological systems. 
 
2)Nuclear Magnetic Resonance: Basic principles, continuous wave and pulsed NMR, Fourier Transform NMR, 
measurement of spin -lattice and spin- spin relaxation times, proton and C-13 NMR,  basic pulsed Fourier Transform 
NMR spectrometer, 2D NMR,   applications of NMR in physical and biological sciences, basic features of MRI. 
 
3)Nuclear quadrupole resonance: Basic principle and applications 
 
References 
1)Electron Paramagnetic  Resonance : Elementary  Theory and ractical Applications, J.A.Weil, J.R.Bolton and 
J.E.Wertz (Wiley) N.Y, 1994  
2) Principles of Nuclear Magnetic Resonance in One and Two Dimensions, R.R.Ernst, G.Bodenhausen and 
A.Wokun,(Oxford)1987   
(3)Basics of NMR,   Joseph. P. Hornack, Free Online Text  
(4)Nuclear Quadrupole Coupling Constants, E.A.C. Lucken  (A.P ) 1969 
 
Unit IV : Structural characterization techniques  
X-ray diffraction, indexing pattern of cubic crystals and non-cubic crystals (analytical  methods), crystal structure 
identification  and determination of lattice parameters. 
 
Fundamentals of Transmission Electron Microscopy (TEM) and Scanning Electron Microscopy (SEM), major 
components in SEM and TEM, study of crystal structure using TEM, study of microstructure using SEM. 
 
References : 
1)Elements of  X-ray Diffraction, B.D. Cullity, Addison-Wesley Publishing Co. Inc., USA (1977). 
2)Physical Methods of Materials Characterization (Second Edition), PEJ Flewitt and RK Wild, Institute of Physics 
Publishing, Bristol, UK. 
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
 M.Sc. PHYSICS, 
IV SEMESTER. 

 
  MARKS 
P401. ADVANCED QUANTUM MECHANICS (85+15)  100 

 
P402. PROPERTIES AND CHARACTERIZATION OF 

MATERIALS 
                                                                  (85 +15) 

     
100 

     
P403. COMMUNICATION ELECTRONICS    (85 +15)   

100 
 
   Special paper 

P404 ANTENNA THEORY AND RADIOWAVE 
PROPAGATION                         (85 +15)        

  100 

 
 

P405   MICROPROCESSOR LAB   Practical  -75 and record -25   100 
 

P406  COMMUNICATION LAB Practical  -75 and record -25 
  

  100  

 
 

                                                          Total marks                                    600 
 

SCHEME OF EXAMINATION   
 
Theory pass minimum    40% 

Practical  pass minimum    50% 

Aggregate      50% 

SCHEME OF INSTRUCTION :  
 
Teaching Hours    4 Periods per week  
Tutorial     1 Period per week  
 
Practical     6 Periods per week  
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ANDHRA  UNIVERSITY 

DEPARTMENT OF PHYSICS 
  M.Sc. PHYSICS. 
IV  SEMESTER  

(w.e.f  2009-2010 admitted batch) 
 

P401: ADVANCED QUANTUM  MECHANICS . 
UNIT - I 
 Linear Vector Spaces in Quantum Mechanics: 
    Vectors and operators, change of basis, Dirac’s bra and ket notations.  Eigen value 
    problem for operators.  The continuous spectrum.  Application to wave mechanics in 
   one dimension. 
   (Merzbacher   Sec. 14.1, 14.2, 14.3, 14.4, 14.5, 14.6, 14.7) 
UNIT - II 
 Quantum Dynamics : 
    The equation of motion, Quantization  postulates, canonical quantization, Constants of 
     motion and invariance properties.  Heisenberg picture.  Harmonic Oscillator. 
    (Merzbacher  .  Sec. 15.1, 15.2, 15.3, 15.4, 15.6, 15.7) 
UNIT - III 
 Development of time-dependent  perturbation theory.  The golden rule for constant 
    transistion rates. 
    (Merzbacher.   Chapter. 18 relevent parts) 
 
Addition of two angular momenta.  Tensor operators. 
    Wigner-Eckart theorem.  Matrix elements of vector operators.  Parity and time reversal 
     symmetries.  
    (Merzbacher  . Section. 16.6, 16.8, 16.10, 16.11) 
UNIT - IV 
 Scattering: 
    Concept of differential cross-section.  Scattering of a wave packet.  Born 
    approximation.  Partial waves and phase shift analysis. 
    (Merzbacher.   Section. 11.1, 11.2, 11.4, 11.5) 
. Relativistic Quantum Mechanics 
    Klein – Gordon equation, Dirac equation for a free particle, Equation of continuity, 
    Spin of a Dirac particle, Solutions of free particle Dirac equation, Negative energy 
    states and hole theory 
 
TEXT BOOKS: 
 1. “ Quantum Mechanics” by R.D. Ratna Raju 
 2.“Quantum Mechanics “ by E. Merzbacher   
Reference Books: 
  1.” Quantum Mechanics” by Thankappan 
  2. “Quantum Mechanics” by Biswas 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS   
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P.402 :  PROPERTIES AND  CHARACTERIZATION OF MATERIALS 
UNIT - I 
 THERMAL PROPERTIES: 
Anharmonic crystal interactions-thermal expansion, thermal conductivity, lattice thermal 
resistivity, umklapp processes, and imperfections. 
 
 OPTICAL PROPERTIES : 
Lattice Vacancies, Diffusion, Color Centers—F Centers, other centers in alkali halides, Alloys, 
Order-disorder transformations, Elementary theory of Order. 
UNIT - II 
 MICROSCOPIC EXAMINATION: 
Fundamentals of Transmission electron microscopy and scanning electron microscopy, study of 
crystal structure using TEM, study of microstructure using SEM. 
UNIT - III 
 RESONANCE METHODS: 
Spin and an applied field—the nature of spinning particles, interaction between spin and a 
magnetic field, population of energy levels, the Larmor precession, relaxation times—spin- spin 
relation, spin-lattice relaxation,  
 
Electron Spin Resonance: Introduction, g-factor, experimental methods. 
 
Nuclear Magnetic Resonance—equations of motion, line width, motional narrowing, hyperfine 
splitting,   
 
Nuclear Gamma Ray Resonance: Principles of Mossbauer Spectroscopy, Line Width, Resonance 
absorption, Mossbauer Spectrometer, Isomer Shift, Quadrupole Splitting, magnetic field effects, 
Applications.  
UNIT - IV 
5ELECTRICAL AND MAGENTIC CHARACTERIZATION TECHNIQUES: 
DC & AC Conductivity, Curie temperature, Saturation Magnetization and Susceptibility 
 
OPTICAL SPECTROSCOPY: 
Fundamentals of Infra-red Spectroscopy and Applications. 
 
TEXT BOOKS: 
Solid State Physics, 5th edition, C.Kittel 
Fundamentals of Molecular Spectroscopy    CN Banwell 
Mossbauer Effect and its Applications  VG Bhide 
. 
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ANDHRA UNIVERSITY 
DEPARTMENT OF PHYSICS 

M.Sc PHYSICS, and SPACE PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
P 403 , SP 403  COMMUNICATION ELECTRONICS 

(Common for M.Sc. Space Physics and M.Sc Physics) 
    UNIT 1.  CW Modulation: 
      Amplitude Modulation (AM):                                                                                   8 periods 

     Introduction, Amplitude modulation, modulation index, Frequency 
spectrum, Average power 

     for sinusoidal AM, Amplitude modulator and demodulator circuits, Double side band    
     suppressed carrier     ( DSBSC) Modulation, Super heterodyne receiver. 
      Single Side Band Modulation (SSB):                                                                        4 periods 

SSB principles, Balanced Modulator, SSB generation 
     Angle Modulation:                                                                                                     8 periods 

     Frequency modulation (FM), sinusoidal FM, Frequency spectrum for 
sinusoidal FM  

     frequency deviation, modulation index, Average power in sinusoidal FM, FM generation    
    Phase Modulation: Equivalence between PM and FM, FM detectors:  Slope detector, Balanced  
     slope detector, Foster – Seley discriminator, Ratio detector,  Amplitude limiter, FM receiver.  
 
    UNIT 2. Pulse Modulation:   
     Digital Line Codes:   Symbols, Functional notation for pulses, Line codes and wave forms:  
     RZ, NRZ, Polar, Unipolar,  AMI , HDBn and Manchester codes, M-ary encoding, Differential  
      encoding                                                                              8 periods 
     Sampling theorem, Principles of pulse Amplitude Modulation ( PAM) and Pulse Time 
     Modulation( PTM) ,Pulse code modulation ( PCM), quantization, Nonlinear quantization, 
     companding, differential pulse code modulation (DPCM),  Delta Modulation(DM) . 
     Digital Carrier Systems:                                                                                          8 periods 

    ASK, PSK, FSK and DPSK 
UNIT 3. Special  Communication Circuits  :                                                                 6 periods 
    Tuned amplifiers  :Single tuned amplifier-Hybrid π – equivalent for the BJT, Short 
circuit 
    current gain    for the BJT in CE and CB amplifiers,  CE and CB tuned amplifiers,  
    Cascode  amplifier.  
    Mixer Circuits : Diode mixer,  IC balanced mixer. 
    Filters : Active filters, Ceramic, Mechanical and crystal filters. 
    Oscillators: Crystal oscillator, Voltage controlled oscillator, phase locked loop( PLL). 
UNIT 4.  Noise in Communication Systems:                                                                  8 periods 
Thermal Noise, Shot Noise,  Partition noise, Signal - to – Noise ratio, Noise factor, Amplifier     
input noise in terms of F, Noise factor of amplifiers in cascade (Friss formula), Noise 
temperature, Noise in AM, Noise in FM systems. Noise in pulse modulation systems: 
Intersymbol interference (ISI) , eye diagrams. 

 
      Text Books: 
        1.  Electronic Communications    D. Roody and John Coolin 
        2.  Electronic Communications Systems      G. Kennedy 
        3.  Modern Analog & Digital Communications     B.P. Lathi.   
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DEPARTMENT OF PHYSICS 
M.Sc.  PHYSICS and M.Sc. SPACE PHYSICS,  

IV  SEMESTER (w.e.f  2009-2010  batch) 
 (Common for M.Sc. Space Physics and M.Sc Physics) 

P404 , SP404 : ANTENNA THEORY AND RADIOWAVE PROPAGATION 
UNIT - I 

Radiation 
Potential functions of electro magnetic fields. Potential function for sinusoidal oscillations.   
Fields radiated by an alternating current element.  Power radiated by a current element and 
radiation resistance.  Radiation from a quarter wave monopole or a half wave dipole.  EM field 
close to an antenna and far field approximation.   (Chapter 10 in Jordan and Balmain 6 Hrs. 

Antenna Fundamentals 
Definition of an antenna.  Antenna properties – radiation pattern, gain, directive gain and directivity.  
Effective              area. Antenna beam width and band width.  Directional properties of dipole antennas.               
(Chapter 11 in Jordan and Balmain and Chapter 2 in Kraus)                                                          6 Hrs. 

UNIT - II 
Antenna Arrays 

Two element array.  Linear arrays.  Multiplication of patterns and binomial array.  Effect of 
Earth on vertical patterns.  Mathematical theory of linear arrays.  Antenna synthesis – 
Tchebycheff polynomial method.  Wave polarization.                                                                                            
(Chapter 11 and 12 in Jordan and Balmain and Chapter 4 in Kraus)                                     12 
Hrs.   

Impedance 
Antenna terminal impedance.  Mutual impedance between two antennas.  Computation of mutual 
impedance.  Radiation resistance by induced emf method.  Reactance of an antenna.  Biconcal 
antenna and its impedance.                                                                                                                                  
(Chapter 14 in Jordan and Balmain and Chapters 8.1 –8.5 in Kraus)                         6 Hrs. 

UNIT - III 
Frequency Independent (FI) Antennas 

Frequency Independence concept.  Equiangular spiral.  Log Periodic (LP) antennas.  Array 
theory of LP and FI structures.                                                                                                                                   
(Chapter 15 in Jordan and Balmain and Chapter 15 in Kraus)                                4 Hrs. 

Methods of excitation and Practical Antennas 
Methods of excitation and stub matching and baluns.  Folded dipole, loop antennas.  Parasitic 
elements and Yagi-Uda arrays and Helical antenna. Complementary screens and slot antennas.  
Radiation from a rectangular horn antenna.                                                                                                                
( Chapter11.15  in Jordan and Balmain and Chapters 6.1 – 6.4 ,7.1 – 7.8 and 13 in Kraus)      10 
Hrs.   

UNIT - IV 
Radio Wave Propagation 

Elements of Ground wave and Space wave propagation. Tropospheric propagation and 
Troposcatter.  Fundamentals of Ionosphere.  Sky wave propagation – critical frequency, MUF 
and skip distance.                                                                                                                                           
(Chapter 16 and 17 in Jordan and Balmain)                       6 Hrs. 

BOOKS 
1.”Electromagnetic waves and Radiating Systems” by E.C.Jordan and K.G.Balmain 
2.”Antennas” by J.D.Kraus. (Second Edition) 
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M.Sc PHYSICS,  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
 

P 405 : MICROPROCESSOR LAB 
 

1.Decimal  addition of  8 – bit numbers 

2 Addition of two 16 – bit numbers 

3 Multibyte addition 

4.Sum of series of 16 – bit numbers 

 5.Word Disaasembly 

6. Largest number in an array 

7. Ascending order of array of 8 - bit  number 

8. Interfacing of 8255 PPI: generation of square wave and rectangular waves 

9. Interfacing of 8253 programmble timer: Mode 1, Mode2, Mode3, Mode 4, Mode5 

10 0800 DAC interfacing : generation of square, triangular and stair case wave forms 
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ANDHRA  UNIVERSITY 
DEPARTMENT OF PHYSICS 

 M.Sc. PHYSICS  
IV  SEMESTER  

(w.e.f  2009-2010  batch) 
  
 

P  406  :  COMMUNICATION LAB  
LIST OF EXPERIMENTS  

 
1. AMPLITUDE MODULATION 

2. FREQUENCY MODULATION AND DETECTION 

3. MIXER 

4. BUTTERWORTH FIRST ORDER LOWPASS AND HIGHPASS FILTERS 

5. CHEBYSHEV SECOND  ORDER LOWPASS FILTER 

6. PHASE LOCKED LOOP (PLL) 

7. PULSE MODULATION-PAM-AND SAMPLING 

8. STUDY OF PRE- EMPHASIS AND DE- EMPHASIS CIRCUITS  

9. GENERATION OF PWAM, AND PPM USINGPLL AND 555 TIMER 

10. STUDY OF FSK TRANSMISSION AND RECEPTION 

11. OPTICAL FIBRE –BENDING LOSSES  AND NUMERICAL APERTURE 

12. MEASUREMENT OF BIT ERROR RATE (BER) 

13. MEASUREMENT OF SPEED OF LIGHT IN OPTICAL FIBRE 

14. DETERMINATION OF FREQUENCY AND WAVELENGTH IN A RECTANGULAR 

WAVEGUIDE IN TE1,0 

15. DETERMINMATION OF STANDING WAVE RATIO AT REFLECTION 

COEFFICIENT  

16. STUDY OF ISOLATOR /CIRCULATOR 

17. MEASUREMENT OF GAIN ,FRONT TO BACK RATIO,BEAM WIDTH OF 

RADIATION PATTERN IN        HALF WAVE DIPOLE    

18.FIVE ELEMENT YAGI UDA ANTENNA 

19.HELICAL ANTENNA    

20.CUT –PARABOIDAL REFLECTOR ANTENNA 



M.Sc Physics ANUR 
 
 
 
 
 

ADIKAVI  NANNAYA UNIVERSITY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M.Sc Physics 
 

SYLLABUS 
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   Annexure-III     

 Course Structure for M.Sc physics    

 (With effect from 2017-18admitted batch)    

M.Sc Physics-I semester          

Theory Title L T  P Tot Exam Mid Total Credits 

code      Hrs Marks marks Marks  

P-101 Classical Mechanics 4 1   5 75 25 100 4 
           

P-102 Atomic and molecular physics 4 1   5 75 25 100 4 
           

P-103 Mathematical methods of 4 1   5 75 25 100 4 

 physics          
           

P-104 Electronic Devices & circuits 4 1   5 75 25 100 4 
           

P-105 Electronics/Modern physics lab    1 12 100    

 Record    2  50   8 

 Comprehensive Viva      50    
           

 Total 1 4  1 32 500 100 600 24 

  6   2      
           

L: lecture Hours, T-Tutorial Hours, P-Practical Hours       
 
 
 
 

M.Sc Physics-II semester 

Theory Title L T P Tot Exam Mid Total Credits 

code     Hrs Marks sem Marks  

       marks   
          

P-201 Statistical Mechanics 4 1  5 75 25 100 4 
          

P-202 Electrodynamics 4 1  5 75 25 100 4 
          

P-203 Numerical methods and 4 1  5 75 25 100 4 

 programming with C         
          

P-204 Nuclear & particle physics 4 1  5 75 25 100 4 
          

P-205 Modern physics/Electronics lab   1 12 100    

 Record   2  50   8 

 Comprehensive Viva     50    
          

 Total 1 4 1 32 500 100 600 24 

  6  2      
          

 

L: lecture Hours, T-Tutorial Hours, P-Practical Hours 
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M.Sc Physics-III semester          

Theory Title L T  P Tot Exam Mid Total Credits 

code      Hrs Marks sem Marks  

        marks   
           

P-301 Introductory quantum 4 1   5 75 25 100 4 

 mechanics          
           

P-302 Solid State Physics 4 1   5 75 25 100 4 
           

P-303 Lasers & Non-linear optics 4 1   5 75 25 100 4 
           

P-304 Digital Electronics & 4 1   5 75 25 100 4 

 Microprocessors          
           

P-305 Digital(Including    1 12 100    

 Microprocessor)&    2      

 Communication Electronics         8 

 Lab/Solid state physics lab      50    

 Record      50    

 Comprehensive Viva          
           

 Total 1 4  1 32 500 100 600 24 

  6   2      
           

L: lecture Hours, T-Tutorial Hours, P-Practical Hours       

M.Sc Physics-IV semester          

Theory Title L T  P Tot Exam Mid Total Credits 

code      Hrs Marks sem Marks  

        marks   
           

P-401 Advanced Quantum Mechanics 4 1   5 75 25 100 4 
           

P-402 Properties & Characterization 4 1   5 75 25 100 4 

 of Materials          
           

P-403 Communication electronics 4 1   5 75 25 100 4 
           

P-404 Antenna theory & Radio Wave 4 1   5 75 25 100 4 

 propagation          
           

P-405 Solid state physics lab/    1 12 100    

 Digital(Including    2      

 Microprocessor)&         8 

 Communication Electronics      50    

 Lab      50    

 Record          

 Comprehensive Viva          
           

 Total 1 4  1 32 500 100 600 24 

  6   2      
            
L: lecture Hours, T-Tutorial Hours, P-Practical Hours 
Project for 100 marks  
Scheme of Examination at the end of each semester: 

Theory pass Minimum - 40% 
Practical pass minimum - 50% (including practical, Record and Viva) 

Aggregate  -   50% 
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ADIKAVI NANNAYA UNIVERSITY  
I Semester 

M.Sc. Physics 

(w.e.f 2017-18 Admitted batch)  
P101: CLASSICAL MECHANICS 

 

UNIT-I: Mechanics of a particle. Mechanics of a system of particles, constraints, D’Alembert’s principle and 

Lagrange’s equations, Velocity Dependent potentials and the Dissipation function Simple applications of the  
Lagrangian Formulation 5 Hrs. 

Chapter : 1. Section : 1, 2, 3, 4,5 & 6 .  
Hamilton’s principle, some techniques of the calculus of variations. .Derivation of Lagrange’s equations from 
Hamilton’s principle. Conservation theorems and symmetryproperties,Energy function and the conservation of  
Energy 6 Hrs. 

Chapter : 2. Section : 1, 2, 3, 5, 6 

 

UNIT-II: Reduction to the equivalent one body problem. The equation of motion and first Integrals, The 

equivalent One – Dimensional problem and classification of orbits, The differential equation for the orbit, and 
Integrable power –law potentials, Conditions for closed orbits (Bertrand’s theorem), The Kepler problem  
inverse square law of force , The motion in time in the Kepler problem, Scattering in a central force field.. 7 

Hrs  
Chapter : 3.   Section. 1, 2, 3, 5, 6, 7, 8 

 

 

Legendre transformations and Hamilton’s equations of motion. Cyclic Coordinates and conservation 
theorems, Derivation of Hamilton’s equation of motion from variational principle, Principle of Least Action.  
6 Hrs  
Chapter : 7 Section: 1, 2,3,4 5 . 

 

UNIT-III: Equations of canonical transformation, Examples of Canonical transformations, The harmonic 

Oscillator, Poisson brackets and other Canonical invariants, Equations of motion, Infinitesimal canonical 

transformations,  and  conservation  theorems  in  the poisson  bracket  formulation,  the  angular  momentum 

poisson bracket relations. 5Hrs 

Chapter : 8. Section : 1 , 2 ,4, 5, 6 & 7. 

 

Hamilton – Jacobi equation of Hamilton’s principal function, The Harmonic oscillator problem as an example 
of the Hamilton – Jacobi Method, Hamilton –Jacobi equation for Hamilton’s characteristic function. Action –  
angle variables in systems of one degree of freedom. 8 Hrs. 

Chapter : 9. Section : 1, 2, 3, & 5. 

 

UNIT-IV: Independent coordinates of rigid body. , The Euler angles, Euler’s theorem on theMotion of a rigid 

body, Infinitesimal rotations, Rate of change of a vector, The Coriolis Effect. Chapter : 4. Section : 1, 4, 6, 8, 9 
. 

 

The Inertia tensor and the moment of inertia, The Eigenvalues of the inertia tensor and the principal axis 
transformation, Solving rigid body problems and Euler equations of motion, Torque – free motion of a rigid  
body 6 Hrs  

Chapter 5 Section: 3, 4, 5 & 6.  

The Eigenvalue equation and the principal axis transformation, Frequencies of free vibration, and normal 

coordinates, Free vibrations of a linear triatomic molecule  

Chapter 10 Section: 2, 3 & 4 . 6 Hrs 
 

TEXT BOOKS : Classical Mechanics H.Goldstein (Addison-Wleley, 1
st

 & 2
nd

 ed) 

REFERENCE BOOKS: Classical Dynamics of Particles and Systems J.B.Marion. 
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ADIKAVI NANNAYA UNIVERSITY 

M.Sc. Physics 

I Semester 

(w.e.f 2017-18 Admitted batch) 

P102 : ATOMIC AND MOLECULAR PHYSICS. 

UNIT-I 12 Hrs  
ONE ELECTRON ATOMS : Quantum numbers, Term values . Relation between Magnetic dipole moment 

and angular momentum of an orbiting electron. Stern–Gerlach experiment and electron spin . Spin- orbit 

interaction, relativistic kinetic energy correction and dependence of energy on J value only. Selection rules. 

Fine structure of Balmer series of Hydrogen and Fowler series of ionized Helium. Hyperfine structure of H line 

of hydrogen (I = ½) . 

 

ONE VALENCE ELECTRON ATOMS: Modified term values (quantum defect) due to lifting of orbital 

degeneracy by core penetration (penetrating orbits) and core polarization (non-penetrating orbits) by nl 

electrons. Term values and fine structure of chief spectral series of sodium. Intensity rules and application to 

doublets of sodium. Hyperfine structure of 
2
P-

2
S of sodium (I= 3/2). 

 

UNIT-II 10 Hrs  
MANY ELECTRON ATOMS : Indistinguishable particles, bosons, fermions. Pauli’s principle. Ground 
states. LS coupling and Hund’s rules based on Residual coulombic interaction and spin-orbit interaction. 

Lande’s interval rule. Equivalent and non-equivalent electrons. Spectral terms in LS and JJ coupling (ss,s
2 

 

,pp,p
2
 configurations). Exchange force and Spectral series of Helium.  

UNIT- III 8 Hrs 

ATOMS  IN EXTERNAL MAGNETIC FIELD: Normal and Anomalous Zeeman Effects, Experimental 
study of Zeeman effect, Explanation of Normal and Anomalous Zeeman Effects, Quantum theory of Zeeman  
and Paschen-Back effects and its applications, Transition from weak to strong field, Examples of Zeeman 
effect in some transitions 

 

ATOMS IN EXTERNAL ELECTRIC FIELD: Linear stark pattern of H line of hydrogen, weak field and 

strong field Stark effects in Hydrogen, Quadratic stark pattern of D1 and D2 lines of Sodium. 

 

UNIT-IV  20 Hrs 

DIATOMIC  MOLECULES:  Molecular  quantum numbers.   Bonding  and  anti-bonding   orbitals from 

LCAO’s. Explanation of bond order for N2 and O2 and their ions.  Rotational spectra and the effect of isotopic 

substitution. Effect of nuclear spin functions on Raman rotation spectra of H2 (Fermion) and D2  (Boson).  
Vibrating rotator. Spectrum. Combination relations and evaluation of rotational constants (infrared and 

Raman). Intensity of vibrational bands of an electronic band system in absorption.(The Franck-Condon 
principle). Sequences and progressions. Deslandre’s table and vibrational constants. 

 

BOOKS :  

1. Atomic and Molecular Spectra - Rajkumar 
2. Fundamentals of Molecular Spectroscopy - C.N.Banwell. 

3. Group Theory - K.V.Raman. 

4. Introduction to Atomic Spectra - H.E.White. 
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ADIKAVI NANNAYA UNIVERSITY 

M.Sc. Physics 

I Semester 

(w.e.f 2017-18 Admitted batch) 

P103 : Mathematical Methods of Physics 

 

Unit I : Complex Variables 15 Hrs  
Function of complex number- definition-properties, analytic function-Cauchy –Riemann conditions-polar 

form-problems, Complex differentiation, complex integration –Cauchy’s integral theorem- Cauchy’s 

integral formulae-multiply connected region- problems, Infinite series-Taylor’s theorem- Laurrent’s 
theorem-Problems, Cauchy’s Residue theorem- evaluation of definite integrals-problems.  
Text Book:1.Mathematical Methods of Physics-G.Arfken,Academic Press 

2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi  
3.Complex Variables ( Schaum’s out line series) MurrayR.Spiegel 
Ref Book: Mathematical Methods B.D.Gupta 

 

Unit II : Beta , Gamma functions &Special functions 10 Hrs  
Beta & Gamma functions -definition, relation between them- properties-evaluation of some integrals 

Special Functions- Legendre Polynomial, Hermite Polynomial, Laguerre Polynomial-Generating finction-

recurrence relations-Rodrigue’s formula-orthonormal property-associated Legendre polynomial- simple 
recurrence relation-orthonormal property-spherical harmonics  
Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 

2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 3. 
Mathematical Physics B S Rajput  
Ref book :   Special Finctions .M.D.Raisinghania 

Unit III : Laplace Transforms 15 Hrs 
    
Laplace Transforms – definition- properties – Laplace transform of elementary functions-Inverse Laplace 
transforms-properties- evaluation of Inverse Laplace Transforms-elementary function method-Partial fraction 

method-Heavyside expansion method-Convolution method-complex inversion formula method-application to 
differential equations 

 

Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 

2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 

3. Laplace n Fourier Transforms Goyal & Gupta, 

Ref books: Integral Transforms M.D.Raisinghanna 

Integral Transforms Goyal & Gupta 

Mathematical Physics B S Rajput 

 

Unit IV: Fourier series, Fourier Transforms  
Fourier series-evaluation of Fourier coefficients- Fourier integral theorem-problems-square wave-rectangular 
wave-triangular wave  
Fourier Transforms- infinite Fourier Transforms-Finite Fourier Transforms-Properties-problems-application to 
Boundary value problem 

 

Text Book: 1.Mathematical Methods of Physics-G.Arfken,Academic Press 

2.Mathematical Physics-Satya Prakash, Sultan Chand & co,New Delhi 

3. Laplace n Fourier Transforms Goyal & Gupta, 

Ref books: Integral Transforms M.D.Raisinghanna 

Integral Transforms Goyal & Gupta 

Mathematical Physics B S Rajput 
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  ADIKAVI NANNAYA UNIVERSITY   

  M.Sc. Physics  

  I Semester  

  (w.e.f 2017-2018 batch)  

 P104 : ELECTRONIC DEVICES AND CIRCUITS   

UNIT-I  

SEMICONDUCTOR DEVICES: 10 Hrs. 

Tunnel diode, photo diode, solar cell, LED, APD, PIN Diode, Schottky Barrier Diode,   
Silicon controlled Rectifier, Uni Junction Transistor, Field Effect Transistor, (JFET & 
MOSFET), CMOS ( Principle, working and Applications for all devices) 

 

UNIT-II  
MICROWAVE DEVICES: 15 Hrs. 

 

Varactor diode, Parametric Amplifier, Thyristors, Klystron, Reflex Klystron, Gunn Diode, 

Magnetron,CFA,TWT, BWO, IMPATT, TRAPATT (Principle, working and Applications for all devices) 
 

 

UNIT-III  
OPERATIONAL AMPLIFIERS : 10 Hrs. The ideal Op Amp – Practical inverting and Non 
inverting Op Amp stages. Op Amp Architecture – differential stage, gain stage, DC level shifting, 
output stage, offset voltages and currents  

.  
Operational Amplifier parameters- input offset voltage, input bias current, Common Mode Rejection Ratio, 
Slew Rate 

 

UNIT-IV 15 Hrs. 

OP- AMP APPLICATIONS:  
Summing amplifier, Integrator, Differentiator, Voltage to Current converter, Current to Voltage converter 

Oscillators – Phase shift oscillator, Wien-Bridge Oscillator, Voltage Controlled Oscillator, Schmitt Trigger 
Special applications – Monostable and Astable multivibrators using 555, Phase locked Loop, Voltage 

regulators. 

 

TEXT BOOKS:   

1. Integrated Electronics - Jacob Millman & C.C. Halkies (TMH) 
2. Op.Amps and Linear Integrated Circuits – Ramakant A.Gayakwad (PHI) 

3. Electronic Communication Systems – George Kennedy(PHI) 

REFERENCE BOOKS:   

1. Microelectronics - Jacob Millman & Arvin Grabel (McGraw Hill) 
2. Electronic Devices and Circuits – G.K. Mithal (Khanna) 

3. Op-amps and Linear Integrated Circuits – D. Mahesh Kumar (MacMillan). 
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ADIKAVI NANNAYA UNIVERSITY 

M.Sc. Physics 

I Semester 

(w.e.f 2017-18 Admitted batch) 

 

P105 : MODERN PHYSICS LAB 

(Any ten of the following experiments) 

 

1.Atomic Spectrum of Zinc. 

a) Verification of Lande’s interval rule 

b) Study of relative intensities 

 

2.Grating spectrometer 

a)Wavelengths of Hg spectrum, 

b) wavelength of Balmer series, Rydberg constant 

 
3. Reciprocal dispersion curve 

4. Application of Point Groups.  
a)Identification of symmetry operations in H2O, BH3 , NH3 and H2CO 
b)Reducible representations and Vibrational modes of H2O.  

5. Determination of Planck’s constant, work function and 
threshold frequency  

6. Band gap of a semiconductor.( Two Probe Method) 

7. Thermo emf 

8. The Franck-Hertz experiment 

9. Band spectrum of CN in the violet 

a)conversion of given wavelengths to wavenumbers and assignment of (v
’
, v

”
) 

b)Deslandres’ table and Vibrational constants. 

 

10. Atomic Spectrum of Sodium. 

a)identification of sharp and diffuse doublets 

b) doublet separation 

c) assignment of principal quantum numbers  
11. Raman Spectrum of Carbon Tetrachloride 

a)Raman shifts  
b) Fermi resonance 

12. Vibrational analysis of AlO Green system. 

a)identification of sequences, assignment of vibrational quantum numbers, 

b) Deslandre’s table and Vibrational constants. 

13. Determination of Specific Charge of an electron by Thomson’s Method.  
14. Experments with He- Ne laser . 

a)Polarization of laser light 

b)Divergence of laser beam and monochromaticity. 

15. Band gap of a semiconductor(Four probe method).  
16. Dielectric constant as a function of temperature and determination of 

Curie Temperature  
17. Susceptibility of a substance Gouy’s method 

18. Dissociation energy of Iodine molecule from the given data. 
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  ADIKAVI NANNAYA UNIVERSITY 

       M.Sc. Physics  

        I Semester  

   (w.e.f 2017-18 Admitted batch) 

    P105 : ELECTRONICS LAB   

     LIST OF EXPERIMENTS  

  (Any ten of the following experiments) 

1. FET amplifier    (BFW 10/11 ) 

2. Negative feedback amplifier    (BC 147 ) 

3. Colpitts Oscillator   (BF 194) 

4. Phase shift Oscillator   (BC 147) 

5. Astable Multivibrator   (BF 194) 

6. Op.Amp.Characteristics   (IC 741 ) 

7. Power Supply            

8. UJT Characteristics   (2 N 2646 ) 

9. R.F.Amplifier   (BF 194) 

10. Boot-strap time base generator      (2N 2222) 

11. Active Low pass and High Pass filters   (IC 741 ) 

12. Twin -T filter      (IC 741 ) 

13. Logarithmic Amplifier      (IC 741 ) 

14. Wein Bridge Oscillator      (IC 741 ) 

15. Monostable multivibrator      (IC 555 ) 

16. Voltage Regulator      (IC 723 ) 

17. Phase Shift Oscillator      (IC 741 ) 

18. Astable multivibrator      (IC 555 ) 

19. Active band pass filter      (IC 741 ) 

20. Voltage controlled oscillator      ((IC 741, IC 555 ) 
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ADIKAVI NANNAYA UNIVERSITY  

I SEMESTER 
 

M.Sc. PHYSICS 
 

(Effective from 2017-2018 admitted batch)  

P101 : CLASSICAL MECHANICS.  

MODEL QUESTION PAPER  

Time: 3 Hrs. Max.Marks:75.  

SECTION –A.  

Answer ALL Questions. 4 x 15 = 60.  
1. a) State D’Alembert’s principle and derive Lagrange’s equation of motion using it. 10  
b) Write the equation of constraint and the Lagrangian for a particle moving on the surface of a sphere 
 
under gravity. 5 
 

OR 
 

c) Obtain Lagrange’s equation of motion from Hamilton’s principle for conservative 
 

systems. 10 
 

d) For a conservative system when constraints are independent of time show explicitly 
 

that total energy is conserved. 5 

 

2. a) What is the first integral of motion? Show that the orbit of a planet moving around the 
 

sun under the inverse square law of force is a conic 10 . 
 

b) What are generalized co-ordinates?  When is a co-ordinate cyclic? What is its physical 
 

significance ? 5 
 

OR 
 

c)Obtain Rutherford’s formula for the scattering of a charged particle from scattering 
 

center. 10 
 

d) Explain rainbow Scattering. 5 

 

3.a) Define moment of inertia tensor. Derive Euler’s equations of rotational motion of a rigid 
 

body. 10 
 

b) What are Euler angles ?  Show them in a diagram. 5 
 

OR 
 

c)Using Hamilton – Jacobi technique solve the problem of one dimensional harmonic 
 

oscillator. 10 
 

d) Show that the solutions are time integrals of the Lagrangian.  5 

 

4. a) What are the normal co-ordinates for a system of linear symmetrical tri-atomic 
 

molecule. 10 
 

b) Obtain an expression for the normal frequencies of oscillations.5  
OR 

 

c)Derive Hamilton’s equations of motion using Legendre transformations.Give 

the Physical significance of the Hamiltonian. 10 
 

d) Express canonical equations of motion in Poisson bracket form. 5 
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 PART - B.  

 Answer any FIVE Questions. 5 x 5 = 25. 

2. A block of mass ‘m’ sits on a horizontal frictionless table. It is attached by a   massless string to 

 another block of mass M.  The string passes over a frictionless  pully.  Use Lagrange’s equation to 

 solve the motion of the system.  

3. Construct the Hamiltonian and hence obtain the equation of motion of a simple  pendulum. 

 

7. Prove the Jacobian Identity.   What is its significance ? 

 

8. Define Action angle variable. Determine the frequency of periodic motion using 

Action-angle variable. 

 

9. Explain central forces. In the central force motion show that a real velocity is constant. 

10.Obtain conservation theorem for total angular momentum of a system of particles. 

 
11.Using variational principle show that the shortest distance between two points is a straight line. 

 

12.Show that the Poisson bracket is invariant under canonical transformation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Convenor, BOS in Physics ,ANUR 



M.Sc Physics ANUR  
ADIKAVI NANNAYA UNIVERSITY 

 
II SEMETER 

M.Sc PHYSICS 

(Effective from 2017-18 Admitted Batch)  

P102: ATOMIC AND MOLECULAR PHYSICS  

MODEL QUESTION PAPER  
Time: 3 Hrs Max.Marks:75 

 
SECTION-A 

 
Answer ALL Questions 4×15=60 

 

1. a) With the help of schematic diagram, describe the Stern-Gerlach experiment and evidence for the 

Spin of an electron. 10 

b) Establish the relation between magnetic dipole moment and angular momentum of 

an orbiting electron. 5  

 (OR)  

c) Explain the quantum numbers associated with an electron of an atom. 10 

d) Explain the fine structure of chief spectral series of sodium. 5 

 

2. a) Explain the spectral features of helium. Compare the higher energy levels of 
 

helium with  Hydrogen. 10 

b) Explain Hund’s rule based on residual columbic interaction. 5  
(OR)  

c) Explain the concept of indistinguisible particles and state Pauli’s exclusion 
 

principle.  10 

d)What is L-S coupling? Deduce the various interaction energy terms for L-S 

coupling. 5  

3.   a) Give Quantum mechanical treatment of Zeeman effect.  10 

b) Calculate the Zeeman splitting of the terms 2p3/2 and 5F1 in terms of applied 

magnetic field.  5 

(OR)   

c) What is Paschen-Back effect?  5 

d) Explain the weak field and strong field stark effects in Hydrogen. 10 

 

4.a) Explain the bonding and anti bonding orbital’s from linear combination of atomic 
 

orbital’s . 10 

b) Explain the Bond order for N2. 5 

(OR)  

c) State Frank-Condon principle. 5 

d) Describe the principle features of vibrating rotator. 10 
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PART-B 
 

Answer any FIVE of the following. 
 

5×3=15 
 
 
 

5. Show the fine structure of Hα line of Hydrogen. 

 
6. What is Lande’s interval rule? 

 

7. What is Normal and Anomalous Zeeman effect? 

 

8. What are penetrating and non-penetrating orbits? 

 

9. Draw the Paschen-Back pattern for 2P-2S transition of sodium. 
 
 
 

10. Show that separation between consecutive rotational lines of pure rotational 

spectrum of Molecule is constant. 

 

11. Explain briefly the rotational spectrum of a molecule. 

 

12. Draw the quadratic stark pattern for 2P-2S transition of sodium. 
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I SEMESTER 

M.Sc. PHYSICS 

(Effective from 2017-2018 admitted batch)  
P103 :MATHEMATICAL METHODS OF PHYSICS.  

 MODEL QUESTION  PAPER 

Time: 3 Hrs.  Max.Marks:75 

  SECTION –A.  

 Answer all Questions 15 X 4 =60 

1.  a) State and prove the Taylor’s theorem. 10 

b) Prove that Hn
1
(x) = 2nHn-1 (x)  5 

 (OR)   

c) State and prove the necessary and sufficient condition for the  function to be 

analytic in a region R. 10  

d) Show that   5 

 x
2
dx   

 

 

7  / 50 
 

(x
2
    1)

2
 (x

2
     2x   2)  

 

2. a)  Starting  from  the  generating  function  of  Laguerre  polynomial  obtain  the  differential  equation  
satisfied Ln(x). 9  

b) Obtain two fundamental recurrence relations of Hermite polynomials 6 
 (OR)  

c) Obtain the relation between Beta and Gamma functions 8 

d) Evaluate the value of Gamma (1/2) 7 

 

3. a) Define Fourier series and write the conditions of its existence and also define the Fourier Transform  
.7M  

 b) Find the Fourier Transform of (i) Sinωt (ii) Cosωt 8M 

 (OR)          

 c) State and Prove Fourier Integral Theorem 15 

4 a)   State and Prove Initial & Finial Value theorems  of the Laplace Transformation   10 

 b)Evaluate the inverse Laplace transform of 5 

 7   5    1   
          

  s
2 

9   s 7   2s 
3

2  
  OR          

 c) Solve (D
4
+ 2D

2
+1) Y (t) =0 where Y(0) =0, Y

1
(0) =1, Y

11
(0)=2 and Y

111
(0) =3 

 using Laplace transforms       10 

 d)State and Prove Convolution Theorem 5  
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SECTION B  

Answer Any Five Questions 5 X 5 = 25 

 

5.Prove orthogonal property of Laguerre polynomials 
 

6.Given u = 3x
2
y +2x

2
-y

3
 –2y

2
  Find v such that +(z) =u +iv is analytic 

 cos aux 

7. Evaluate 
 

 

dx x
2
    1 

 0   

 

8.Evaluate Ho(x), H1(x), H2(x), H3(x) from Rodrigue’s formula for Hermite polynomials. 

 

9. Find the Fourier transform of  
+ (x) = {x,  x   a 

{0,  x  >a 

 

10. Apply convolution theorem to evaluate 

L
 
1
{

 s2 

s
a2 2 

}
 

 
11. Find the Fourier series for function defined by  

f (x) = - if - <x<0 
 

f (x) = x  if 0<x< 

 

12. State and prove Cauchy's Theorem. 
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I SEMESTER 

M.Sc. PHYSICS  
(Effective from 2017-2018 admitted batch) P104 

:ELECTRONIC DEVICES AND CIRCUITS MODEL 

QUESTION PAPER 
 

 

Time : 3 Hrs  Max. Marks:75 

SECTION  - A   

 Answer  ALL Questions  4 x 15 = 60 

1. a) Describe the working of a FET and explain its Characteristics. 10  

 b) Explain briefly the small signal model of FET. 5  

 OR   

 c) Give the construction and Characteristics of an SCR and explain its working. 10 

 d) Show how an SCR can be used to control power in a circuit. 5  

2. a) Describe the working of Reflex Klystron and explain its Characteristics 10 

 b) Explain briefly the working of diac 5  

 OR   

 c) Describe the working of Magnetron and explain its Characteristics 10 

 d) Explain why magnetron is called as CFA 5  

3 a) What are the important parameters of an operational amplifier. 5  

 b) Describe the method of their measurement. 10  

 OR   

 c) Explain the terms differential gain and DC level shifting of an op-amp 10 

 d) What are the characteristics of an ideal op-amp 5  

4. a) Draw the circuit diagram of a V C O and discuss its operation 10  

 b) Mention some its applications 5  

 OR   

 c)Describe with necessary theory, the working of a wein-bridge oscillator using op-amp 10 

 d) How do you account for its frequency stability. 5  
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S E C T I O N - B  

Answer any F I V E Questions 5 x 5 = 25 Marks 
 
 

 

5. Explain the principle and working of solar cells. 

 

6. Explain the characteristics of a varactor diode. 

 

7. Explain the working of an Astable Multivibrator using 555. 

 

8. Explain the principle of working of a series voltage regulator. 

 

9. Explain what is meant by negative resistance in a tunnel diode. 

 

10. Explain how an UJT can be used as a relaxation oscillator. 

 

11. Explain the working of op-amp as voltage to current converter 

 

12. Explain the working of a Schmitt trigger. 
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 ADIKAVI NANNAYA UNIVERSITY  

  M.Sc. Physics  

  II Semester  

  (w.e.f 2017-18 Admitted batch)  
  P201 : STATISTICAL MECHANICS   

UNIT-I : Basic Methods and Results of Statistical Mechanics: 13 Hrs 

Specification of the state of a system, phase space and quantum states,   
Liouvilles theorem, Basic postulates, Probability calculations, concept of ensembles, thermal interaction, 

Mechanical interaction, quasi static process, distribution of energy between systems in equilibrium, 

statistical calculations of thermo dynamic quantities, Isolated systems(Microcanonical ensemble). Entropy 

of a perfect gas in microcanonical ensemble. Canonical ensemble - system in contact with heat reservoir, 

system with specified mean energy, connection with thermodynamics, Energy fluctuations in the canonical 

ensemble . Grand canonical ensemble, Thermodynamic function for the grand canonical ensemble. Density 

and energy fluctuations in the grand canonical ensemble. Thermodynamic equivalence of ensembles. Reif 

Ch:2, 3.3,3.12 Ch:6  
UNIT-II : Simple Applications of Statistical Mechanics: 12 Hrs  

Partition functions and their properties. Calculation of thermo dynamic quantities to an ideal mono atomic 

gas. Gibbs paradox, validity of the classical approximation. Proof of the equipartition theorem. Simple 

applications – mean K.E. of a molecule in a gas. Brownian motion. Harmonic Oscillator, Specific heats of 

solids (Einstein and Debye model of solids), Paramagnetism, Partition function for polyatomic molecules, 

Electronic energy, vibrational energy and rotational energy of a diatomic molecule. Effect of Nuclear spin-

ortho and para Hydrogen. Reif Ch:7, Ch:9.12  
UNIT-III: Quantum Statistics: 15 Hrs  

Formulation of the statistical problem. Maxwell–Boltzmann statistics. Photon statistics, Bose-Einstein 

statistics, Fermi–Dirac statistics, Quantum statistics in the classical limit, calculation of dispersion for MB, 
BE & FD statistics Equation of state of an Ideal Bose Gas, Black body radiation, Bose-Einstein 

condensation, Equation of state for a weakly degenerate and strongly degenerate ideal Fermi gas. 
Thermionic emission. The theory of white dwarf stars. Reif Ch:9 

 

 

UNIT – IV: RELATIVISTIC MECHANICS 
 

Introduction: Postulates of relativistic mechanics. Minkowski Space, Geometrical representation 

of Lorentz transformation of space and time. Application to Lorentz transformation. Geometrical 
representation of Simultaneity, length-contraction and time dilation. Space like and time like 

intervals. Relativistic classification of particle, Basic ideas of general theory of relativity.  
(Sathya Praksah) 

Text Books  

1. Fundamentals of Statistical and Thermal Physics F. Reif 
2. Statistical Mechanics, Theory and Applications S.K. Sinha 

3. Statistical Mechanics R.K. Pathria 

4. Statistical Mechanics,B.K. Agarwal and M. Eisner, New International (P) Ltd., New Delhi, 2007. 

5. Relativistic Mechanics, Satya Prakash, Pragathi Prakashan, Meerut,1987. 
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II Semester 

M.Sc. Physics 

(w.e.f 2017-18 Admitted batch)  
P202 : ELECTRO DYNAMICS. 

 

UNIT-I: Gauss Theorem, Poission’s equation, Laplaces equation, solution to Lapalaces equation in cartesian 

coordiantes, spherical coordinates, cylidrical coordinates, use of Laplaces equation in the solutions of  
electrostatic problems. 6Hrs 

Ampere’s circuital law, magnetic vector potential, displacement current, Faraday’s law of  electromagnetic 

inducation, 4Hrs 

 

UNIT-II; 

Maxwell’s equations, differential and integral forms, physical significance of Maxwell’s equations. 4 Hrs 

 

Wave equation, plane electromagnetic waves in free space , in nonconducting isotropic medium, in conducting 
medium, electromagnetic vector and scalar potentials, uniqueness of electromagnetic potentials and concept of  
gauge, Lorentz gauge, Coulomb gauge 6Hrs 

 

Charged particles in electric and magnetic fields: charged particles in uniform electric field, charged particles 
in homogerous magnetic fields, charged particles in simultaneous electric and magnetic fields, charged  
particles in nonhomogeneous magnetic fields. 6Hrs 

 

UNIT-III: Lienard-Wiechert potentials, electromagnetic fields from Lienard-wiechert potentials of a moving 

charge, electromagnetic fields of a uniformly moving charge, radiation due to non-relativistic charges, 

radiation damping, Abraham-Lorentz formula, cherenkov radiation, radiation due to an oscillatory electric 
dipole, radiation due to a small current element. Condition for plasma existence, occurrence of plasma,  
magneto hydrodynamics, plasma waves 10Hrs 

 

UNIT-IV: Transformation of electromagentic potentials, Lorentz condition in covariant form, invariance or 
covariance of Maxwell field eqations in terms of 4 vectors, electromagnetic field tensor, Lorentz  
transformation of electric and magnetic fields.  12 Hrs 

Text books:   

1. Classical Electrodynamics  : - J.D. Jackson 

2. Introduction to Electrodynamics : - D.R. Griffiths 

3. .Electromagnetic Theory and Electrodynamics - Satyaprakash 

4. Electrodynamics - KL Kakani 
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M.Sc. Physics 

II Semester 

(w.e.f 2017-18 Admitted batch) 

203 – NUMERICAL TECHNIQUES & COMPUTER PROGRAMMING 

 

UNIT- I: NUMERICAL TECHNIQUES  
Solution of algebraic and transcendental equations: Bisection method, Method of false position and Newton-
Raphson method. Principle of least squares – fitting of polynomials.  
Interpolation: Finite differences(forward, backward and central difference), Newton’s formula for 
Interpolation, Central difference Interpolation formula (Gauss’s & Sterling formula), Lagrange’s Interpolation  
formula, Inverse Interpolation. (Sastry) 
 

 

UNIT-II: NUMERICAL DIFFERENTIATION & INTEGRATION 
Differentiation: Cubic Spline Method, Maximum and Minimum values of a Tabulated function  
Numerical Integration: Trapezoidal Rule, Simpson’s 1/3 Rule and 3/8 Rule. Solutions of linear systems-  
Direct methods: Matrix Inversion method, Gaussian Elimination method, Modification of Gaussian  
Elimination method(Gauss-Jordan Method). Iterative methods: Jacobi method, Gauss Seidel method. 
Numerical solutions of ordinary differential equations: Solution by Taylor’s series, Picard’s method of 
successive approximations, Euler’s method (Error estimates for the Euler’s method, Modified Euler’s method)  
and Range-Kutta method. (Das & Sastry) 

 

UNIT- III: INTRODUCTION TO ‘C’ LANGUAGE  
Character Set, C tokens, Key words and Identifiers, Constants and Variables, Data types, Declaration of 
variables. Operators and expressions: Arithmetic, Relational, Logical, Assignment, Increment and Decrement 

operators, Conditional, Bitwise and special operators. Precedence in evaluating arithmetic operators. Reading 

and Writing a character. IF, IF-ELSE, Nesting IF-ELSE, ELSE IF ladder and GOTO statements, WHILE, DO, 
FOR loop statements. Simple programs  

(Balaguruswamy & Kanethkar) 

 

UNIT- IV: PROGRAMMING IN C -LANGUAGE 
Arrays: One and Two dimensional arrays, Declaring and initializing string variables. Reading strings from  
terminal and writing strings to screen. User defined functions: definition of  functions, Return values and their  
types. Function calls and function declaration. Pointers: Declaring and initializing pointers, Accessing a 
variable through its pointer. C- Programming: Linear regression, Sorting of numbers, Calculation of standard 
deviation and matrix multiplication  

(Balaguruswamy & Kanethkar) 

BOOKS FOR STUDY: 
1. Numerical Methods. B.S.Gopal& S.N.Mittal 

2. Numerical Methods. S.Sastry 

3. Mathematical Physics. H.K.Das, S.Chand & Co.  
4. Programming in ANSI C, E Balaguruswamy, TMH New Delhi, 2004. 

5. Let us C, Yashavant Kanetker, BPB Publications, New Delhi, 1999. 
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M.Sc. Physics 

II Semester 

(w.e.f 2017-18 Admitted batch) 

P204 : NUCLEAR AND PARTICLE PHYSICS 

 

UNIT - I 
INTRODUCTION :  
Objective of Studying Nuclear Physics, Nomenclature, nuclear radius, mass & Binding energy, 
angular momentum, magnetic dipole moment, Electric quadrupole moment, parity and symmetry, 
domains of instability, mirror nuclei.  
NUCLEAR FORCES : Simple theory of the deuteron, scattering cross-sections, qualitative discussion of 
neutron- proton and proton- proton scattering, exchange forces, Yukawa’s Potential, Characteristics of  
Nuclear Forces. 15 hrs 

UNIT - II  
NUCLEAR MODELS . Liquid drop model:, Weissacker’s semi-emperical mass formula, Mass – 
    
parabolas. Nuclear shell model : Spin orbit interaction, magic numbers, prediction of angular momenta and 
parities for ground states, Collective model  
NUCLEAR DECAY : Fermi’s Theory of - decay, parity violation in -decay, detection and properties of 
neutrino. Energetics of gamma deacay, selection rules, angular correlation, Mossbauer effect.  

15 hrs  
UNIT – III 
NUCLEAR REACTIONS : Types of reactions and conservation laws, the Q – equation, Optical model.  
NUCLEAR ENERGY Stability limit against spontaneous fission, Characteristics of fission, delayed 

neutrons, Four factor formula for controlled fission, Nuclear fusion, prospects of continued fusion energy. 
DETECTING NUCLEAR RADIATION: Interaction of radiation with matter. Gas filled counters, 

scintillation detectors, semiconductor detectors, energy measurements, buble chamber, magnetic  
spectrometers. 10 hrs.  
UNIT - IV  
ACCELERATORS: Electrostatic accelerators, cyclotron accelerators, synchrotrons, linear accelerators, 
colliding beam accelerators.  
ELEMENTARY PARTICLE PHYSICS:Particle interactions and families, conservation laws ( energy and 

momentum, angular momentum, parity, Baryon number, Lepton number, isospin, strangeness quantum 
number( Gellmann and Nishijima formula) and charm), Elementary ideas of CP aand CPT invariance, Quark 

model. 

 

TEXT BOOKS :. “Introductory Nuclear Physics” Kenneth S. Krane 

 Reference Books:   

1. “Introduction to Nuclear Physics “ Harald A.Enge 
2. “Concepts of Nuclear Physics “ Bernard L.Cohen. 

3. “ Introduction to High Energy physics”   D.H. Perkins 

4. “ Introduction to Elementary Particles”   D. Griffiths 
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ADIKAVI NANNAYA UNIVERSITY 

 

II SEMESTER 

M.Sc.PHYSICS 

(Effective from 2017-2018 admitted batch)  
P201 :STATISTICAL MECHANICS. 

MODEL QUESTION PAPER 

Time : 3 Hrs. Max. Marks:75 

SECTION - A 

Answer ALL Questions. 4 x 5 = 60. 

 

1. a) State and prove the equipartition theorem. 

b) Calculate the specific heat at constant volume of an ideal gas with i degrees of freedom. 

OR 

c) Explain the concept of ensemble. Mention the different types and their properties.  
d) Derive an expression for the most probable distribution of energy among the various 

systems of a canonical ensemble. 

 
2. a)  Distinguish between classical, Bose – Einstein and Fermi Dirac Statistics. 

b) Obtain an expression for Fermi – Dirac distribution law. 

OR 

c)Derive the Planck formula for black body radiation using Bose-Einstein Statistics. 
d) Calculate the pressureof the electromagnetic radiation in a cavity of volume  . 

 

3. a)  Derive an expression for the specific heat of diatonic gases. 

b) Discuss how the results compare with experiments. 

OR 

c) Discuss in detail the Einstein’s theory of specific heat of solids. 

d) Mention the salient features of the theory. 

 

4. Derive the Expression for Lorentz Transformations. 15Marks 

 

OR 

b) Explain Time Dilation as well as length Contract with Mathematical Analysis  10M 

c)   Briefly write general theory of relativity 5M 
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P A R T - B 

 

Answer any FIVE Questions 5 x 5 = 25 Marks. 

 

5. Explain the phenomena of thermionic emission. 

6. Explain the Vander walls theory of liquid gas transition. 

7 . Calculate the average energy per particle of the Fermions at absolute  Zero temperature. 

8. Show that at low temperatures a diatomic gas behaves like a monoatomic gas. 

9. Explain the ortho and para states of hydrogen. 

10. State and prove Liouvellie’s theorem. 

11. Explain Gibbs paradox 

12. Explain Relativistic classification of particle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Convenor, BOS in Physics ,ANUR 



M.Sc Physics ANUR  
ADIKAVI NANNAYA UNIVERSITY 

 

II SEMESTER 

M.Sc. PHYSICS 

(EFFECTIVE FROM 2017-2018 ADMITTED BATCH)  
P 202 : ELECTRO DYNAMICS 

Time : 3 Hours MODEL QUESTION PAPER Marks 75 

 

Part A 

Answer all questions 15 x 4 = 60 

 

1. a) State and prove Gauss Theorem. 

b)Derive Laplace’s and Poisson’s equations from Gauss law. 

OR  
b) Explain the method of separation of variables in spherical polar co-ordinates. 

Obtain potentials inside and outside a dielectric sphere in a uniform electric field. 

 

2. a) State Ampere’s circuital law. Define magnetic vector potential and discuss its utility in 
magnetostatics  

OR 

b) Write down Maxwell equations in differential and integral forms.Explain their physical significance. 

 

3.a) What re ienard–Wiechart potentials.Calculate the electric and magnetic field using 
these potentials.  

OR  
b) What are gauge transformations. Explain Coulomb and Lorentz gauges. Mention their 

importance. 

 

4. a) Discuss the conditions for the existence of plasma.Discuss the motion of a charged 
particle in uniform electric and magnetic fields  

OR 

d) Show that the Maxwell’s electromagnetic field equations are invariant under the Lorentz transformation 
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PART B 

Answer any FIVE Questions 5 x 5 = 25 

 

5. Cherenkov radiation 

6. Radiation damping 

7. Displacement current 

8. Electromagnetic field tensor 

9. Faraday’s law of electromagnetic induction 

10. Electromagnetic scalar and vector potentials 

11. Significance of retarded potentials 

12. Maxwell’s equations in terms of scalar and vector potentials. 
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ADIKAVI NANNAYA UNIVERSITY 
 

 

II SEMESTER 

M.Sc.PHYSICS  
(Effective from 2017-2018 admitted batch) P203 : NUMERICAL METHODS 

AND PROGRAMMING WITH C MODEL QUESTION PAPER 

 

Time : 3 Hrs Marks :75 

SECTION - A 

Answer all Questions 4 X 15 = 60.  
1.(a). Find the root of the following equation using (i) Bisection Method and (ii) Newton-Raphson method as, 

correct the result upto 3 decimal places x
3
 - 3x-5=0. 
(OR)  

(b) Find f(2) for the data f(0) = 1, f(1) = 3 and f(3) = 55. By using Newton's divided difference formula and 
Lagrange's formula 

 

2.(a) Solving a system of equations by the Gauss-Seidel method 
 

4x1 + x2 - x3 = 3 

2x1 + 7 x2 + x3 = 19 

x1 - 3 x2 +12 x3 = 31 
 

(OR)  
(b) 1 From the following table, find the area bounded by the curve and x axis from x=7.47 to  

x=7.52 using trapezodial, simplson 1/3, simplson 3/8 rule. 
 

   x   7.47 7.48 7.49 7.50 7.51 7.52  
            

   f(x)  1.93 1.95 1.98 2.01 2.03 2.06  
 

∫1 

             

 
1 
 

          

(c) Evaluate I = dx  by using simpson's rule with h=0.25 and h=0.5 
   

 
0 1+   

          

 

3. (a) What is keyword? Write any five keywords and explain them. 

(b) Distinguish between local and global variables.  
(c) Write a program to compute roots of quadratic equation using switch-case 

statement. (OR)  
(d) Write the precedence rules for arithmetic operators and give example. 

(f) What are loops? Explain various loop statements with suitable example. 

 
4. a)Explain the following concepts associated with functions: i) Function declaration ii) Function  

definition iii) Function call.  
b) Explain various parameter passing mechanisms. 

(OR)  
C) What is a Pointer? How is it initialized? What is the function of a pointer variable? What 

are its uses?  
b) Explain the concept of pointers to structures with suitable example. 
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PART B 
Answer any FIVE Questions 5 x 5 = 25 

 

5.Explain Principle of least squares Techinque 

 

6.Discuss about Gaussian Elimination method for solution of equations 

 

7.write about Increment and Decrement operators in C language with their Syntax 

 

8.Write the various Character Sets in C 

 

9..How to Declaring and initializing string variables in C 

 

10.Briefly write Picard’s method of successive approximations 

 

11. Find the root of the following equation using Bisection Method correct the result upto 2 decimal places x
2
 

- 3x-3=0. 

 

12.Draw the flow chart for calculation of  Linear  regression 
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ADIKAVI NANNAYA UNIVERSITY 
 

 

II SEMESTER 

M.Sc.PHYSICS 

(Effective from 2017-2018 admitted batch) 

P204 :NUCLEAR AND PARTICLE PHYSICS 

MODEL QUESTION PAPER 

 

  Time : 3 Hrs  Marks :75  

  SECTION - A    

  Answer all Questions 4 X 15 = 60.  

1 a) What is meant by Nuclear spin and nuclear magnetic moment? How the magnetic  

  moment is determined experimentally  5+5  

 b) Discuss one important method used to study the nuclear size  5 

  OR    

 c) What is a tensor force?  Explain how it accounts for the observed quadrapole moment 10 

  of deuteron    

 d) Briefly explain the characteristics of nuclear forces   5 

2. a) Discuss the formulation of Weizacker’s semi – empirical mass formula and obtain the 8+2 

  condition for stable isotope    

 b) Briefly discuss the collective model of the nucleus.   5 

  OR    

 c) Give a brief account of Fermi’s theory of β – decay.   10 

 d) Discuss two important selection rules in β – decay.   5 

3. a) What are different types of nuclear reactions   8 

 b) Describe the Q- equation of a nuclear reaction.  What information can you get from the 5+2 

  Q- equation    

  OR    

c) Discuss Bohr – Wheeler theory of nuclear fission and derive stability limit against   10 

  spontaneous fission  

 d) Explain carbon – nitrogen cycle in nuclear fusion 5 

4. a) With the help of a diagram explain the classification of elementary particles 5 

 b) Explain briefly various interactions among the elementary particles 10 

  OR  

 c) Discuss the conservation laws that explain the behaviour of elementary particles 10 

 d) Briefly explain the charge conjugation 5 
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PART - B 

 

Answer any Five Questions 5 x 5 = 25 
 

 

5. Explain the parity and symmetry of the nucleus 

 
6. Briefly explain the nature of information that you can get from scattering experiments 

 
7. Discuss what are Schmidt’s limits of the nuclear magnetic moments 

 
8. What are the selection rules in γ – decay 

 
9. Discuss briefly about synchrotron 

 
10. Explain the operation of colliding beam accelerators 

 
11. Discuss briefly about Rutherford back scattering experiment 

 
12. Briefly explain the quark model of the nucleus 
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ADIKAVI NANNAYA UNIVERSITY 

 

III Semester 

M.Sc. Physics 

(w.e.f 2017-18 Admitted batch)  
P301 : INTRODUCTORY QUANTUM MECHANICS 

 

Unit-I: 
 

Wave nature of particles, The uncertainty Principle, the principle of superposition, wave packet, Time 

Dependent Schrodinger wave equation, Interpretation of wave function, Ehrenfest’s Theorem, Time 

Independent Schrodinger Equation, Stationary states, Admissibility conditions on wave function 
 

Unit –II: 
 

Linear Vector Space, Linear Vector operators, Eigen Values and Eigen functions, Hermitian Operator, 
Postulates of Quantum mechanics, Dirac Notation, Equations of motion, Momentum representation, 

Heisenberg method, Matrix representation of wave function, Matrix representation of operator, 
Properties of Matrix Elements, Schrodinger Equation in Matrix form, Eigen value problems, Unitary 

Transformations 

 

Unit –III 

One Dimension Problem:  
Free Particle, Square well potential with rigid walls, Square well potential with finite walls, Square potential 

barrier, Linear Harmonic Oscillator- Schrodinger as well as operator method Three Dimensional Problem: 

 

System of two interacting particles, Rigid Rotator, Hydrogen Atom, Free Particle in Three dimensions, 
Three dimensional square well potential 

 

Unit –IV  
The Angular momentum operators, Angular momentum commutation relations, Eigen values and Eigen 

functions of L
2
 and Lz , General Angular momentum, Eigen values of J

2
 and Jz , Angular Momentum 

Matrices, Spin angular Momentum, Spin Vector for spin (1/2) system, Addition of Angular Momenta. 

 

Text Book : 

Quantum Mechanics Aruldhas 

Quantum Mechanics R.D. RATNA RAJU  
Reference Books : 

Quantum Mechanics G. S. Chaddha 

Quantum Mechanics B.H.Bransden and C.J.Joachain 

Quantum Mechanics E. Merzbacher  
Quantum Mechanics Richard Liboff 
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ADIKAVI NANNAYA UNIVERSITY 

M.Sc. Physics 

III Semester 

(w.e.f 2017-18 Admitted batch) 

P302: SOLID SATE PHYSICS. 
 

 

UNIT-I: 

CRYSTAL STRUCTURE:  
Periodic array of atoms—Lattice translation vectors and lattices, symmetry operations, The Basis and the 

Crystal Structure, Primitive Lattice cell, Fundamental types of lattices—Two Dimensional lattice types, three 
Dimensional lattice types, Index system for crystal planes, simple crystal structures-- sodium chloride, 

cesium chloride and diamond structures.  
CRYSTAL DIFFRACTION AND RECIPROCAL LATTICE:  
Bragg’s law, Experimental diffraction methods-- Laue method and powder method, Derivation of scattered 
wave amplitude, indexing pattern of cubic crystals and non-cubic crystals (analytical methods). Geometrical 

StructureFactor, Determination of number of atoms in a cell and position of atoms. Reciprocal lattice, Brillouin 

Zone, Reciprocal lattice to bcc and fcc Lattices. 

 

UNIT-II: 

PHONONS AND LATTICE VIBRATIONS:  
Vibrations of monoatomic lattices, First Brillouin Zone, Group velocity, Long wave length, Lattice with two 
atoms per primitive cell, Quantization of Lattice Vibrations-Phonon momentum.  
FREE ELECTRON FERMI GAS:  
Energy levels and density of orbitals in one dimension, Free electron gas in 3 dimensions, Heat capacity of the 
electron gas, Experimental heat capacity of metals, Motion in Magnetic Fields- Hall effect, Ratio of thermal to 
electrical conductivity. 

 

UNIT-III: 

THE BAND THEORY OF SOLIDS:  
Nearly free electron model, Origin of the energy gap, The Block Theorem, Kronig-Penny Model, wave 
equation of electron in a periodic potential, Crystal momentum of an electron-Approximate solution near a 

zone boundary, Number of orbitals in a band--metals and isolators. The distinction between metals, insulators 
and semiconductors 

 

UNIT IV: 

SUPERCONDUCTIVITY  
Concept of zero resistance, Magnetic behavior, distinction between a perfect conductor and superconductor . 

Meissner effect, Isotope effect–specific heat behavior. Two-fluid model. Expression for entropy difference 

between normal and superconducting states. London’s equations. Penetration depth. BCS theory. Josephson 
 
junctions–SQUIDS and its applications . Applications of superconductors. High TC superconductors, 

Preparation, Properties. 
 

TEXT BOOKS: 

1.Introdcution to Solid State Physics, C.Kittel, 5
th

 edition, 
2.Solid State Physics, A.J.DEKKER.  
3.Solid State Physics – S O Pillai 

4.Solid State Physics – Gupta & Saxsena 
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ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS  
III Semester 

(w.e.f 2017-18 Admitted batch) 

P303:  Lasers and Nonlinear Optics 

 

UNIT-I 

LASER SYSTEMS :Light Amplification and relation between Einstein A and B Coefficients. Rate equations  
for three level and four level systems. Laser systems: Ruby laser, Nd-YAG laser, CO2 Laser, Dye laser, 
Excimer laser, Semiconductor laser.  
UNIT – II:  
LASER CAVITY MODES: Line shape function and Full Width at half maximum (FWHM) for Natural 

broadening, Collision broadening, Doppler broadening, Saturation behavior of broadened transitions, 

Longitudinal and Transverse modes. ABCD matrices and cavity Stability criteria for confocal resonators. 

Quality factor, Q-Switching, Mode Locking in lasers. Expression for Intensity for modes oscillating at random 

and modes locked in phase. Methods of Q-Switching and Mode locking. UNIT-III 

 

OPTICAL FIBER WAVEGUIDES : Basic optical laws and Self focusing. Optical fiber modes and 

configurations Fiber types, Rays and Modes, Step-index fiber structure. Ray optics representation, wave 
representation. Mode theory of circular step-index wave guides. Wave equation for step-index fibers, modes in 

step-index fibers and power flow in step-index fibers. Graded – index fiber structure, Graded-index numerical 

aperture, modes in Graded-index fibers. 

 

FIBER CHARACTERISTICS : Signal Degradation In Fibers - Attenuation, Absorption, Scattering and 

Bending losses in fibers, radiative losses,  Core and Cladding losses. Signal distortion in optical wave guides: 

Group delay, material dispersion, waveguide dispersion and intermodal dispersion. Pulse broadening in optical 

fibers.  Power  launching  in  Optical  fibers,  Source-output  pattern,  Lensing  schemes.  Fiber-to-fiber  joints: 

Mechanical misalignment, fiber related losses, Fiber and face preparation. fiber splicing techniques, fiber 

connectors. 

UNIT-IV 

HOLOGRAPHY AND FOURIER OPTICS  
Introduction to Holography: Basic theory of Holography , Recording and reconstruction of Hologram, Fourier 
transform Holography, Acoustic and Holographic Microscopy, Pattern recognition and Applications of 
Holography.  
Fringe  contrast  variation.  Fourier  Transformation  spectroscopy.  Michelson  interferometer.  Advantages  of 

Fourier transforms.Optical data processing.Diffraction. (Meyer. Fowles) 

 

TEXT BOOKS: 

1. Lasers -Theory and Applications – K.Thyagarajan and A.K. Ghatak. (MacMillan) 

2. Optical fiber Communications – Gerd Keiser (Mc Graw-Hill) 

3. Introduction to Classical and Modern Optics. J.R. Meyer.  
4. Lasers and Non Linear Optics. B.B.Laud, New Age International Publishers 

5.Introduction to Modern Optics. Grant R. Fowles,Holt,Rinehart and Winston,Inc New York (1968) 

REFERENCE BOOKS: 

1. Laser fundamentals – William T. Silfvast (Cambridge) 

2. Introduction to fiber optics – Ajoy Ghatak and K. Thyagarajan (Cambridge) 

3. Optical Electronics – Ajoy Ghatak and K.Thyagarajan  (Cambridge) 

4. Opto- electronics – J. Wilson and J.F.B. Hawkes (Printice Hall) 
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M.Sc. PHYSICS  
III Semester 

(w.e.f 2017-18 Admitted batch) 

P304 : Digital Electronics & Microprocessors 

UNIT - I  
Digital Circuits (i) Number Systems and Codes: Binary, Octal, Hexadecimal number systems, Gray code, 
BCD code, ASCII code.(ii) Logic Gates and Boolean Algebra: OR, AND, NOT, NOR, NAND gates, Boolean 
theorems, DeMorgan laws.  
II) Combinational Logic Circuits: (i) Simplification of Boolean Expressions: Algebraic method, Karnaugh 

Map method, EX-OR, EX-NOR gates, ENCODER, DECODER, Multiplexer, Demultiplexers.  
(ii) Digital Arithmetic Operations and Circuits: Binary addition, Design of Adders and Subtractors, Parallel  
binary adder, IC parallel adder.(iii) Applications of Boolean Algebra: Magnitude Comparator, Parity 
generator, Checker, Code converter, Seven-segment decoder/ Driver display.  
UNIT - II  
Sequential Logic Circuits:(i) Flip-Flops and Related Devices: NAND latch, NOR latch, Clocked flip-flops, 
Clocked S-C flip-flop, J-K flip-flop, D flip-flop, D latch, Asynchronous inputs, Timing problem in flip-

flops.(ii) Counters: Asynchronous counters (Ripple), Counters with MOD number < 2
N

, Asynchronous down 
counter, Synchronous counters, Up-down counter, Presettable counter.  
(iii) Registers: Shift Register, Integrated Circuit registers, Parallel In Parallel Out (PIPO), SISO, SIPO, PISO 

(iv) Applications of Counters: Frequency Counter and Digital clock.  
A/D and D/A Converter Circuits: D/A Converter, Linear weighted and ladder type, An integrated circuit 
DAC; Analog-to-Digital Conversion, Digital Ramp ADC, Successive Approximation Method, Sample and 
Hold Circuit, Digital Voltmeter.  
UNIT - III 

Intel 8085 Microprocessor:  
Architecture, Functional diagram, Pin description, Timing Diagram of Read Cycle, Timing diagram of 
write Cycle.  
Programming the 8085 Microprocessor: 
(i) Addressing Methods, Instruction set, Assembly language programming.  
(ii) Examples of Assembly Language Programming: Simple Arithmetic - Addition/Subtraction of two 8-
bit/16-bit numbers, Addition of two decimal numbers, Masking of digits, word disassembly.  
(iii) Programming using Loops: Sum of series of 8-bit numbers, Largest element in the array, Multiple 
byte addition, Delay sub-routine.  
UNIT - IV 

Data Transfer Technique: 
Serial transfer, Parallel transfer, Synchronous, Asynchronous, DMA transfer, Interrupt driven Data transfer.  
8085 Interfacing:  
I/O Interfacing: Programmable Peripheral Interfacing, 8255, Programmable Peripheral Interval Timer 8253, 
Programmable Communication Interface 8251, DAC 0800 and ADC 0800 interfacing.  
TEXT & REFERENCE BOOKS: 

1. “Digital Systems – Principles and applications” –Ronald.J.Tocci, 

2. “Fundamentals of Microprocessors & Microcomputers” -  B. RAM. 

3. “ Introduction to Microprocessors for Engineers and Scientists” - P.K.Ghosh and 

P.R.Sridhar  
4. “Microprocessor Architecture, Programming and Applications with 

the 8085 /8080A” – Ramesh. S. Gaonkar. 
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 III/IV Semesters 
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P 305 : Digital (including Microprocessors) and Communication Electronics Lab 

(Any ten of the following experiments) 

 

Digital electronics 

1. Encoder and Decoder , Multiplexer and De multiplexer 

2. Adders: Half adder, Full Adder, Paraller Adder 

3. Flip Flops ( 7400,7402,7408,7446) 

4. Decade Counter (IC 7490) and Seven segment Decoder/ Driver (7490,7447) 

5 UP/DOWN Counter  IC 74193 

1. Digital Comparator  ( 7485) 

 

Micrprocessor Lab  
1. Addition/ subtraction of 8 bit numbers and Sum of series of 8 – bit numbers 

2. Word Disassembly and Largest number in an array 

3. Addition of two 16 – bit numbers and sum of series of 16-bit numbers 

4. Interfacing of 8255 PPI: generation of square wave and rectangular waves 

5. Interfacing of 8253 programmble timer: Mode 1, Mode2, Mode3, Mode 4, Mode5 

6. 0800 DAC interfacing : generation of square, triangular and stair case wave forms 

 

COMMUNICATION LAB 

1. AMPLITUDE MODULATION and MIXER  
2. BUTTERWORTH FIRST ORDER LOWPASS, HIGHPASS FILTERS and CHEBYSHEV SECOND 
ORDER LOWPASS FILTER  
3. PHASE LOCKED LOOP (PLL) and SAMPLE AND HOLD CIRCUIT 

4. FREQUENCY MODULATION  
5..DETERMINATION OF FREQUENCY AND WAVELENGTH IN A RECTANGULAR WAVEGUIDE IN  
TE1,0 

6. MEASUREMENT OF GAIN ,FRONT TO BACK RATIO,BEAM WIDTH OF RADIATION PATTERN 

OF a)HALF WAVE DIPOLE 

c) FIVE ELEMENT YAGI UDA ANTENNA 

c) HELICAL ANTENNA 

d) CUT –PARABOIDAL REFLECTOR ANTENNA 
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M.Sc. PHYSICS 

III/IV Semesters 

(w.e.f 2017-18 Admitted batch) 

 

P 306 : Solid State Physics Lab 

(Any ten of the following experiments) 

 

1.Hall Effect: Determination of Hall co-efficient and estimation of charge carrier concentration and mobility. 
 

2.ESR Studies – DPPH - Determination of ‘g’ value of an electron. 
 

3. Lattice Dynamics: Study of Phonon Dispersion characteristics. 
 
4. Study of Magnetic Hysteresis loops of ferromagnetic materials (B-H Curve) 
 
5. Measurement of Magnetoresistance of Semiconductors (Four probe arrangement). 
 
6. Coupled Oscillators : Study of the normal modes of vibrations of coupled pendulum, strength of the 

coupling constant and exchange energy. 
 
7. Determination of Dielectric constant – Determination of wavelength of the microwaves in the guide of an 

x-band test bench and determination of dielectric constant. 
 
8. Measurement of magnetic susceptibility of Paramagnetic solution by Quink’s Method. 
 
9. Measurement of magnetic susceptibility of Paramagnetic solids by Gouy’s Method. 
 
10. Thermo e.m.f : Calculations of thermo electric power, Fermi energy and carrier concentration of a given 

sample. 
 
11. Ultrasonic Diffraction study in Liquids. 
 

12. X-ray diffraction studies : Determination of lattice constant and number of atoms per unit cell 
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I SEMESTER 

M.Sc. PHYSICS  
(Effective from 2017-2018 admitted batch) P301 : 

INDRODUCTORY QUANTUM MECHANICS MODEL 

QUESTION  PAPER  
Time: 3 Hrs. Max.Marks:75. 

SECTION –A. 

Answer ALL Questions. 4 x 15 = 60. 

1. a) Derive Schrodinger wave equation. Obtain an expression for Probability current density. 

 

b) What are stationary states? Show that for stationary states probability current density is 
constant in time.  

OR 
c) State and prove Ehrenfest’s theorem. 

d) Write statistical ensemble averaging and Copenhagen interpretations of Quantum  
Mechanics. 

2. a) Show that commuting operators have common Eigen functions. 

b) Define Dirac Delta function and write its properties. 

OR 

c) State the postulates of Quantum Mechanics. 

d) Write the properties of wave functions and Eigen values of such Operators. 

 

3. a) State the properties of a well behaved wave function 

b) Solve the Schrodinger equation for a linear harmonic oscillator and 

obtain eigen values. 

OR 

c) Discuss the motion of a particle at a potential step for E < V  and E > V conditions. 

d) Derive the wave equation in momentum space. 
 

4. a) Show that L
2
 and Lz commute. Obtain Eeigen values and Eigen functions for these operators. 

b) Write Pauli spin matrices and discuss commutation relations among them  
OR 

c).Write about Angular Momentum Matrices 

d) Explain various properties of Angular Momentum Operators 
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Part B 

 

Answer any FIVE Questions 5  x 5 = 25 

 

4. Explain wave and particle duality of microscopic particles. 

 

6. State Heisenberg’s uncertainty principle and discuss its origin. 

 
7. Obtain Eigen values of rigid rotator. 

 
8. Show that Eigen functions belonging to different Eigen values are Orthogonal. 

 

9 . Discuss the principle of Superposition 

 

10. Find the energy states of the one dimensional step barrier 

 
11. Explain Unitary Transformations 

 

12.Find Eigen values of J
2
 and Jz 
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ADIKAVI NANNAYA UNIVERSITY 

 

III SEMESTER-M.Sc. PHYSICS 

(Effective from 2017-2018 admitted batch)  
P302: SOLID STATE PHYSICS. 

MODEL QUESTION  PAPER  
Time: 3 Hrs. Max.Marks:75. 

SECTION –A. 

Answer ALL Questions. 4 x 15 = 60. 

 

1. a) What are the different fundamental types of 3 dimensional lattices 

b) Explain the index system for crystal planes. 

c) In a tetragonal lattice a=b=1/4nm and c=1/7nm. Deduce the lattice spacing between 

( l l l ) planes. 

OR 

d) What is Bragg’s law. 

e) Describe in detail experimental diffraction methods. 

 

2.a) Obtain the dispersion relation for a monoatomic lattice considering interactions among 
nearest neighbour planes.  

b) Explain the first Brillouin zone and group velocity for the elastic waves. What is long 
wave length limit in the continuum theory  

OR 

c) Derive an expression for electron gas in three dimensions. 

d) Deduce expressions for fermi energy, density of orbitals and electron velocity at the Fermi surface 

3. a)  State Bloch’s theorem 

b) Obtain the condition for energy states of electrons moving in a periodic Kronig – Penny potential. 

c) State the interesting conclusions form the above model. 

OR 

d) Distinguish between reduced and periodic Zone schemes for by construction of Fermi 

surfaces. Describe the construction of Fermi surfaces considering the analysis of a square lattice. 

e) Show that the slope of bands at Zone boundaries is Zero 

f) 

4. a) Discuss BCS theory of SuperConductors 

b) Explain Josephson junctions of Super Conductors 

OR 

c) Explain Meissner effect, Isotope effect–specific heat behavior for Super Conductors 

d) Mention Various Applications of superconductors 
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Section B 

 

Answer any FIVE Questions 5 x 5 = 25 

 

4. Describe the crystal structure of diamond and show the reciprocal lattice for B.C.C. is 
F.C.C. lattice. 

 
5. What are the additional features of vibrational spectrum of a diatomic lattice 

compared to a monoatomic lattice. 

 

6. State and explain Hall effect. How positive Hall Coefficients can be explained? 

 

7. Obtain the effective number of free electrons in a partially filled band and 
hence classify solids. 

 

8. What are electron orbits, hole orbits and open orbits. 

 

10.What are extremal orbits. In gold the magnetic moment has a period of 

2 x 10 
-9

 gauss 
-1

. Calculate the area of extremal orbit. 
 

11. What are extremal orbits. In gold the Explain the concept of crystal momentum 
of an electron based on the restatement of Bloch’s theorem 

 

12. Explain Brillouin zones. 
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III SEMESTER 

M.Sc PHYSICS 

(Effective from2017-2018 admitted batch) 

P303: LASERS AND NONLINEAR OPTICS 

Model Question Paper 

Time 3 Hours Marks 75 

PART A 

Answer All Questions 4 x 15 =60 

 

1.a) By writing down rate equations, obtain the condition for steady state inversion In a 
three Level system.  

OR  
b) Explain in detail mechanism of population inversion and working of CO2 laser. 

Explain why He and N2 are used to enhance population inversion. 

 

2.a) Explain emission broadening and arrive at an expression for Full width at half Maximum 
due to radiative decay of atoms.  

OR  
b)Derive an expression for Intensity for modes locked in phase.Describe a method of mode 

Locking. 

 

3. a)Explain the various optical fiber modes and configurations. Evaluate an expression for 
the modes of polarization in case of a graded – index Fiber.  
b) Explain the mode theory of circular wave guides. 

 

OR  
c) Describe various types of signal degradation contributing towards signal 

losses in optical fibers.  
d) Explain in detail the various lensing schemes for power coupling  

4 . a) . Write the Basic theory of Holography, Explain about Recording and reconstruction of 
Hologram  

OR 

b).Explain Fourier Transformation spectroscopy 

c). Write various Applications of Holography 
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PART ‘B’ 

 

ANSWER ANY five QUESTIONS (5 x5 = 25 marks) 
 

 

5. Distinguish between Monomode and Multimode optical fibers. 

 
6. Explain what is meant by Q-switching. 

 
7. Deduce relation between Einstein A and B coefficients. 

 

8. Using paraxial approximation, arrive at matrices for translation and reflection through 
homogeneous medium 

 
9. Briefly explain about Excimer laser 

 

10. Write a note on fiber splicing technique 

 
11. Explain what is meant by pulse broadening in Optical Fibers. 

 
12. Explain Optical data processing. 
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ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS 

III SEMESTER 

(Effective from 2017-2018 admitted batch) 

P-304: DIGITAL ELECTRONICS & MICROPROCESSORS 

Time : 3 hrs Model Question Paper Marks : 75 

SECTION - A 4 X 15 = 60. 

Answer all Questions 

 

1. a)   Construct a 3 to 8 line Decoder and explain its working.  
b) Discuss the functioning of a BCD to seven segment decoder/ driver. 

Or  
c) With neat logic circuit diagram explain the working of a EX-OR and Equivalence gates. 

Show that EX-OR is compliment of Equivalence  
d) With neat circuit diagram explain the working of a full adder 

 
2. a)   Discuss the working of digital frequency counter  

b) Explain with the help of necessary truth table the working of 3 – bit UP/ DOWN 
COUNTER.  

Or 

c) Explain the principle of a A/D and D/A converter in signal processing  
d) With a neat circuit diagram explain the successive approximation method of A/D 

conversion 

 

3. a)   Explain the functional description of 8085 microprocessor with a block diagram  
b) Explain the different addressing modes of 8085 microprocessor with suitable examples. 

or  
c) Explain the classification of Instruction set of 8085 microprocessor with suitable 

examples.  
d) Write an assembly language program to find the sum of series of 8-bit numbers 

 

4. a) With the help of neat block diagram explain the functioning of 8255 PPI, Explain the 
different modes of operation  

b) Explain the control word of 8255 

Or  
c) Draw the block diagram of 8253 programmable interval timer and explain the 

functioning of each block  
d) Explain the operation of 8253 as square wave generator 
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PART - B 

 

Answer any Five Questions 5 x 5 = 25 

 

5. Explain the DMA data transfer scheme 

 
6. Draw the timing diagram  of memory read operation 

 
7. Write a note on USART 8251 

 
8. With a neat circuit diagram explain the Ladder type D/A converter 

 
9. Write the circuit diagram of JK flip flop, Explain its operation What is Toggling 

 
10. Explain the syntax and the operation of following instructions  

(a) LDA (b) LXI (c) LHLD (d) SHLD 

 

11. Explain the functions of 

(a) HOLD and HLDA signals 

(b) SID and SOD signals 

 
12. Construct a ripple counter of MOD number 10 and explain its working. 
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M.Sc PHYSICS 

IV SEMESTER 

(w.e.f 2017-2018 batch)  
401- Advanced Quantum Mechanics 

 

UNIT-I : IDENTICAL PARTICLES AND MOLECULES  
Identical Particles: Symmetric and anti symmetric wave functions, Indistinguishability of identical particles, 
 
Pauli’s exclusion principle. Hydrogen molecule ion, Hydrogen molecule: Hitler London treatment. Oscillations 
 
and Rotations of H2.Concept of Ortho and Para Hydrogen. 
 

(Gupta Kumar and Sharma,Pauling and Bright Wilson) 
 

UNIT-I I: APPROXIMATION METHODS 
 
Time-independent perturbation method. Effect of anharmonicity on the solution of harmonic oscillator 

problem. Time-dependent perturbation theory, transition probabilities. Variation technique: application to solve 

the ground state energy of He atom.WKB approximation method: -particle decay. Sudden and 
 
Adiabatic perturbations. Gupta Kumar and Sharma) 
 

UNIT-III :THEORY OF SCATTERING 
 
The scattering experiment. The method of partial waves. Scattering by a central potential. Zero energy 
scattering. Scattering by square-well potential, effective range. Resonance scattering. Born Approximation,  
Validity of Born Approximation. (Aruldhas) 

 

UNIT-IV : RELATIVISTIC QUANTUM MECHANICS 
 

Klein-Gordan equation, Probability and current density, Inadequacies of Klein-Gordan equation.Dirac 

matrices, Dirac relativistic equation for free particles and solution. Concept of negative energy states. Theory 

of holes. 
 

(Gupta Kumar and Sharma) 
 

BOOKS FOR STUDY  
1. Quantum Mechanics, S.L.Gupta, V.Kumar, H.V.Sharama and R.C. Sharma, Jai Prakash Nath & Co. 

Meerut,(1996)  
2. Quantum Mecanics, G. Aruldhas, Prentice Hall of India Pvt. Ltd, New Delhi (2002).  
3. Introduction to Quantam Mechanics with applications to chemistry.Linus Pauling and E.Bright 

Wilson,Jr. McGraw Hill,Book Company,New York 1935 and London.  
REFERENCE BOOKS 

1. Quantum Mechanics.  B.K.Agarval and Hariprakash, Prentice-Hall of India Ltd., New Delhi, (1997). 

2. Quantum Mechanics.  L.I.Schiff, Mc Graw Hill Book Co.,Tokyo, (1968) 

3. Modern Quantum Mechanics. J.J.Sakurai, Addison- Wesley, Tokyo, (1968).  
4. A Text Book of Quantum Mechanics. P.M.Mathews and K.Venkateswaran, Tata McGraw Hill, New 

Delhi, (1976).  
5. Introduction to Quantum Mechanics, R.H.Dicke and J.P.Witke, Addison-Wisley Pub. Co. Inc.,London, 

(1960).  
6. Quantum Mechanics, V.K.Tankappan, Wiley-Eastern Ltd.,New Delhi, (1985). 
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M.Sc. PHYSICS  
IV SEMESTER 

(w.e.f 2017-2018 batch) 

 

P.402 : PROPERTIES AND CHARACTERIZATION OF MATERIALS 

UNIT - I 
THERMAL PROPERTIES:  
Anharmonic crystal interactions-thermal expansion, thermal conductivity, lattice thermal resistivity, umklapp 

processes, and imperfections. 

OPTICAL PROPERTIES :  
Lattice Vacancies, Diffusion, Color Centers—F Centers, other centers in alkali halides, Alloys, Order-disorder 
transformations, Elementary theory of Order.  
UNIT - II 
Ferromagnetism and Anti-ferromagnetism  
Ferromagnetism: Introduction – Weiss molecular field theory – Temperature dependence of spontaneous  
magnetization – Heisenberg model – Exchange interaction – Ferromagnetic domains – Magnetic bubbles – 

Bloch wall – Thickness and energy – Ferromagnetic spin waves – Magnons – Dispersion relations. 

Anti-ferromagnetism:  Introduction  –  Two  sub  lattice  model  of  anti-ferromagnetism  –  Ferri  magnetism  - 

Ferrites – Structure – Applications – Multiferroics. 

MICROSCOPIC EXAMINATION:  
Fundamentals of Transmission electron microscopy and scanning electron microscopy, study of crystal 
structure using TEM, study of microstructure using SEM.  
UNIT - III 
RESONANCE METHODS:  
Spin and an applied field—the nature of spinning particles, interaction between spin and a magnetic field, 

population of energy levels, the Larmor precession, relaxation times—spin- spin relation, spin-lattice 
relaxation,  
Electron Spin Resonance: Introduction, g-factor, experimental methods.  
Nuclear Magnetic Resonance—equations of motion, line width, motional narrowing, hyperfine splitting, 
Nuclear Gamma Ray Resonance: Principles of Mossbauer Spectroscopy, Line Width, Resonance absorption, 
Mossbauer Spectrometer, Isomer Shift, Quadrupole Splitting, magnetic field effects, Applications.  
UNIT - IV 
5ELECTRICAL AND MAGENTIC CHARACTERIZATION TECHNIQUES:  
DC & AC Conductivity, Curie temperature, Saturation Magnetization and Susceptibility 

 

OPTICAL SPECTROSCOPY: 

Fundamentals of Infra-red Spectroscopy and Applications. 

 

TEXT BOOKS: 

Solid State Physics, 5
th

 edition, C.Kittel 
Fundamentals of Molecular Spectroscopy CN Banwell  
Mossbauer Effect and its Applications VG Bhide 
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  IV SEMESTER  

  (w.e.f 2017-2018 batch)  
 P 403 : COMMUNICATION ELECTRONICS  

UNIT 1:  CW Modulation:  

Amplitude Modulation (AM): 8 periods  
Introduction, Amplitude modulation, modulation index, Frequency spectrum, Average power 
for sinusoidal AM, Amplitude modulator and demodulator circuits, Double side band 
suppressed carrier ( DSBSC) Modulation, Super heterodyne receiver.  
Single Side Band Modulation (SSB): 4 periods 

SSB principles, Balanced Modulator, SSB generation 

Angle Modulation: 8 periods  
Frequency modulation (FM), sinusoidal FM, Frequency spectrum for sinusoidal FM 

frequency deviation, modulation index, Average power in sinusoidal FM, FM generation 
Phase Modulation: Equivalence between PM and FM, FM detectors: Slope detector, Balanced 

slope detector, Foster – Seley discriminator, Ratio detector, Amplitude limiter, FM receiver. 
UNIT 2 : Pulse Modulation :  
Digital Line Codes: Symbols, Functional notation for pulses, Line codes and wave forms: 

RZ, NRZ, Polar, Unipolar, AMI , HDBn and Manchester codes, M-ary encoding, Differential 

encoding 8 periods 

Sampling theorem, Principles of pulse Amplitude Modulation ( PAM) and Pulse Time 

Modulation( PTM) ,Pulse code modulation ( PCM), quantization, Nonlinear quantization, 

companding, differential pulse code modulation (DPCM), Delta Modulation(DM) . 

Digital Carrier Systems: 8 periods 

ASK, PSK, FSK and DPSK  

UNIT 3: Special Communication Circuits: 6 periods 
Tuned amplifiers :Single tuned amplifier-Hybrid π – equivalent for the BJT, Short circuit 

current gain   for the BJT in CE and CB amplifiers, CE and CB tuned amplifiers, Cascode amplifier. 

Mixer Circuits : Diode mixer,  IC balanced mixer.  

Filters : Active filters, Ceramic, Mechanical and crystal filters. 

Oscillators: Crystal oscillator, Voltage controlled oscillator, phase locked loop( PLL). 

UNIT 4: Noise in Communication Systems: 8 periods  
Thermal Noise, Shot Noise, Partition noise, Signal - to – Noise ratio, Noise factor, Amplifier input 

noise in terms of F, Noise factor of amplifiers in cascade (Friss formula), Noise temperature, Noise 
in AM, Noise in FM systems. Noise in pulse modulation systems: Intersymbol interference (ISI) , 

eye diagrams. 

 

Text Books: 

1. Electronic Communications   D. Roody and John Coolin 
2. Electronic Communications SystemsG. Kennedy 

3. Modern Analog & Digital Communications   B.P. Lathi. 
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M.Sc Physics ANUR  
ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS  
IV SEMESTER 

(w.e.f. 2017-2018 batch) 

P404 : ANTENNA THEORY AND RADIOWAVE PROPAGATION 

 

UNIT - I 

Radiation  
Potential functions of electro magnetic fields. Potential function for sinusoidal oscillations. Fields radiated by 
an alternating current element. Power radiated by a current element and radiation resistance. Radiation from a 
quarter wave monopole or a half wave dipole. EM field close to an antenna and far field approximation.  
(Chapter 10 in Jordan and Balmain) 6 Hrs.  
Antenna Fundamentals 
Definition of an antenna.  Antenna properties – radiation pattern, gain, directive gain and directivity.  Effective  
area. Antenna beam width and band width. Directional properties of dipole antennas. 

(Chapter 11 in Jordan and Balmain and Chapter 2 in Kraus) 8Hrs. 

 

UNIT - II 

Antenna Arrays  
Two element array. Linear arrays. Multiplication of patterns and binomial array. Effect of Earth on vertical 
patterns. Mathematical theory of linear arrays. Antenna synthesis – Tchebycheff polynomial method. Wave 
polarization.  
(Chapter 11 and 12 in Jordan and Balmain and Chapter 4 in Kraus) 10 Hrs.  
Impedance 
Antenna terminal impedance. Mutual impedance between two antennas.  Computation of mutual impedance.  
Radiation resistance by induced emf method. Reactance of an antenna.  Biconcal antenna and its impedance. 

(Chapter 14 in Jordan and Balmain and Chapters 8.1 –8.5 in Kraus) 6 Hrs. 

 

UNIT - III 

Frequency Independent (FI) Antennas 
Frequency Independence concept. Equiangular spiral.  Log Periodic (LP) antennas. Array theory of LP and FI  
structures. 

(Chapter 15 in Jordan and Balmain and Chapter 15 in Kraus) 6Hrs.  
Methods of excitation and Practical Antennas  
Methods of excitation and stub matching and baluns. Folded dipole, loop antennas. Parasitic elements and 
Yagi-Uda arrays and Helical antenna.  
( Chapter11.15 in Jordan and Balmain) 6Hrs. 

 

UNIT - IV 

Radio Wave Propagation 
Elements of Ground wave and Space wave propagation. Tropospheric propagation and Troposcatter.  
Fundamentals of Ionosphere. Sky wave propagation – critical frequency, MUF and skip distance. 

(Chapter 16 and 17 in Jordan and Balmain) 8Hrs. 

 

BOOKS 
1.”Electromagnetic waves and Radiating Systems” by E.C.Jordan and K.G.Balmain  
2.”Antennas” by J.D.Kraus. (Second Edition) 
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M.Sc Physics ANUR  
ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS 

IV SEMESTER 

(Effective from 2017-2018 admitted batch) 

P.401: ADVANCED QUANTUM MECHANICS 

Time : 3 hrs Model Question Paper Max. Marks: 85 

 

SECTION - A (4 X 15 = 60) 

Answer all Questions 

 

1 a)   Explain Pauli’s exclusion principle and Describe the Oscillations and Rotations of H2 

 

OR 

Discuss about (i) Symmetric and anti symmetric wave functions 

(ii) Ortho and Para Hydrogen 

 
b) Solve Harmonic oscillator problem in Heisenberg representation. 

 

 

2. a)   Derive Fermi Golden rule and write is importance in calculating transition probabilities. 

OR 

By using Variation technique find the ground state energy of He atom 

 

3. a) Explain Born Approximation of Scattering and also explain its Validity 

OR 

Describe How Scattering problem can be analyzed with the method of partial waves 

 

3. a) Derive Fermi Golden rule and write is importance in calculating transition probabilities. 
Or  

b) What are tensor operators? Write down the defining equations of irreducible tensor 
operations. State and prove Wigner Eckart theorem. 

 

4. a) Explain Probability and current density . Expain the Klein-Gordan equation and its , , 
Inadequacies  

Or  
b) Obtain the free particle solutions (Dirac spinors) for a Dirac particle. Explain the 

probability density and the current density for a Dirac free particle. 
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PART - B  
Answer any Five Questions (5 x 5 = 25) 

 

5. Write a note on Indistinguishability of identical particles. 

 
6. Describe WKB approximation method 

 
7. Write notes on Sudden and Adiabatic perturbations 

 
8. Write notes on optical theorem used in phase shift analysis. 

 
9. Explain briefly Resonance scattering 

 
10. Write the Concept of Hitler London treatment 

 
11. Discuss the negative energy states and hole theory of Dirac. 

 
12. Explain how shortcomings of the Klein – Gordon equation are removed by Dirac’s equation. 
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M.Sc Physics ANUR  
ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS 

IV SEMESTER 

P. 402 : PROPERTIES AND CHARACTERIZATION OF MATERIALS 
(Effective from 2017-2018 admitted batch)  

Time : 3 Hrs Model Question Paper Max.Marks :85 

SECTION - A (4 X 15 = 60) 

Answer all Questions 

 

1. a) Give the salient features of lattice thermal conduction in solids. Mention the importance of 
lattice thermal conductivity studies with temperature.  

Or  
b) What are anharmonic crystal interactions. Explain how lattice thermal conductivity 

variation can be explained by umklapp and normal processes 

 
2. a) State and explain Fick’s laws of diffusion. Obtain the solution for the Fick’s second law of 

diffusion. Explain its applications.  
Or  

b) What are color centers? Describe the structure, models and production of color centres in 
crystals. 

 

3. a) Describe in detail the Transmission Electron Microscopy Technique and explain the study of 
crystal structures using it.  
Or 

b) Explain the principle of ESR and its experimental set up. 

 

4. a) Describe the principle of Mossbauer Spectroscopy and explain the hyperfine interaction 
using Mossbauer effect.  

Or 

b) Describe the fundamentals of IR Spectroscopy 
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PART - B 

Answer any Five Questions (5 x 5 = 25) 

 

5. Explain the order-disorder transformations in solids 

 
6. What is SEM ?  Explain the operation of it. 

 
7. Explain spin – lattice and spin – spin relaxation phenomena 

 

8. Explain the variations of susceptibility and saturation magnetization with 
temperature 

 

9. What is the significance of g-factor in ESR Spectroscopy. Explain. 

 
10. Write a note on Larmor precession. 

 
11. Discuss AC and DC conductivity of materials 

 
12. Give a brief account on lattice vacancies. 
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ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS 

IV SEMESTER 
(Effective from 2017-2018 admitted batch)  

P.403 : COMMUNICATION ELECTRONICS 

Time : 3 Hrs Model Question Paper Max. Marks :75 

SECTION - A 4 X 15 = 60. 

Answer all Questions 

 

1 a)   Explain the generation and demodulation of PAM signals 

b) Explain what is meant by Pulse Time Modulation 

Or 

c) Sketch the PCM transmitter and explain about each block 

d) Derive an expression for quantization noise in terms of step size 

 

2. a) Explain the principle of working of a super hetero dyne receiver with the help of a block 
diagram  

b) Explain about image rejection and double spotting in super heterodyne receivers 

Or  
c) Explain in detail the frequency spectrum for sinusoidal FM. Arrive at an equation of 

average power in sinusoidal FM  
d) Explain what is meant by FM Radio detection. 

 
3. a)   Derive an expression for the input impedance of tuned amplifiers 

b) Draw the circuit diagram of a IC balanced mixer and explain its working 

Or 

c) Distinguish between ceramic and mechanical filters 

d) Draw the ∏ equivalent circuit of BJT and explain the various parameters 

 

4. a) Explain how thermal noise power varies with (i) temperature (ii) frequency and 
bandwidth  

b) Explain why inductances  and capacitances do not generate noise. 

Or 

c) Give a detail account of antenna parameters 

d) Explain what is meant by YAGI –UDA antenna 
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PART - B 

 

Answer any Five Questions 5 x 5 = 25 

 

5. Explain the need of Mixer circuits. Draw the circuit diagram of diode mixer 

 

6. Draw the equivalent circuit of piezoelectric crystal and explain how it can be used as a 
filter 

 
7. Explain the uses of phase locked loop 

 
8. Give a brief sketch of ASK 

 
9. Describe the DPSK transmitter 

 
10. Explain the principle of operation of frequency synthesizer 

 
11. Give a brief account on delta modulation 

 
12. Explain what is meant by DSBSC. 
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ADIKAVI NANNAYA UNIVERSITY 

 

M.Sc. PHYSICS  
IV SEMESTER 

 

(Effective from 2017-2018 admitted batch) 
 

P-404 : ANTENNA THEORY AND RADIOWAVE PROPAGATION 

Time : 3 Hrs Model Question Paper Max. Marks :85 

SECTION - A (4 X 15 = 60) 

Answer all Questions 

 

1 a) Derive an expression for power radiated by a current element and find the radiation 
resistance.  

Or 

b) Give the mathematical theory for linear arrays. 

c) What are the directional properties of dipole antennas? 

 

2. a) How do you define a resonant length? What is the shortest resonant length 
of a wire antenna?  

b) Derive expressions for the radiated fields from a quarter wave 
monopole. Or  

c) Define Schelkunoff’s theorems relating linear arrays with polynomials. 

d) Discuss how Schelkunoff’s polynomial method can be used in antenna .synthesis. 

 
3. a)   What do you understand by an optimum radiation pattern?  

b) Discuss in detail the Tschebycheff polynomial method of designing an antenna array 
that gives optimum pattern.  

Or  
c) Define Huyghen’s principle and obtain an expression for the field radiated by a 

secondary Huyghen’s source.  
d) What is an electromagnetic horn? Derive an expression for the field radiated by a horn 

antenna. 

 

4. a)   What are the principal modes of propagation of radiowaves? 

b) Describe tropospheric propagation in detail. 

Or 

c) Describe the structure of ionosphere. 

d) How does the ionosphere effect radiowave propagation? 
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PART - B 

 

Answer any Five Questions (5 x 8 = 40) 
 

 

5. Explain the terms (a) power gain (b) directivity and (c) effective area.  
6. While defining the radiation pattern of an antenna explain briefly the principal plane 

patterns of a dipole.  
7. Write a short note on binomial array.  
8. A four element linear array with separation between the elements equal to one half 

wave length is fed with equal currents in equal phase. How do you obtain the 
directional characteristic of such an array.  

9. Design a five element broadside array having a spacing of half wave length between 
elements. The pattern is to be optimum with side lobe level 20dB down.  

10. Explain Babinet’s principle.  
11. Define a complementary screen. If Zs and Zd are impedances of the slot and its 

complementary dipole and Z0 is the intrinsic impedance of the surrounding medium, 

show that ZsZd = Z
2

0 / 4.  
12. Write a short note on log periodic antennas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Convenor, BOS in Physics ,ANUR 



Paperg:TooLSANDTECHNIQUESFoRBIoLoGY

Unit-I:

1 .0, AssaV

1,1, Definition
),,2. Chemical assaY
1.3, Biological assaY
1,4, ComPuter aided techniques'

2,O. Principles and uses of analytlcal instruments

2.L PH meter
2.2. SPectroPhotometer 

,

2,3. Ultra-centrifuge' 
.J

2,4. Radio activitY counter
2.5. N.M.R, SPectroPhotometer

Unit - II :

3.0, MicroscoPY

3,1. Principles of light, dark field, phase contrast, fluorescence

transmission electron, scanning EM

4,0. Micro-biological Techniques

4,1.. Media preparation & sterilization
4.2. Inr.rculation & Growth monitoring
4,3, Use of fermentors
4.4. Blochemical Mutants & their uses

4.5. Microbial assaYs

Unit - III :

5,0, Cell culture techniques i

5,1. LaboratorY facilities
5,2, Substrates on which cells grow >'-

5,3 Treatnrent of substrate surfaces \
5.1, Feeder laYers
5.5. Culture trledia
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Unit - IV :

6.0. Separation Techniques in biology
bv chromatog ra PhY a nd6.1. Molecular seParatton

electrophoresis
6.2. Organelle seParation bY centrtfuqation, densitY gradient

separatlonJ

7.O. Radio IsotoPes
7 .7. Sample preparation for radio active counting
7.2. G-M-Counter
7.3. Auto-radiograPhY

Practical :

1, Spectropnotometer - Esti olecules /'
2. Centrifugation - Demonst king ,
3. Separation Techniques - ography'
4. Electrophoresis - Demonstration and usage

5. Demonstration and working of :

a) Atomic Absorption Spectrophotometer
b) High Pressure Liquid Chromatography
c) ELISA Reader, d) Liquid Scintillation counter

6. PH Meter - Preparation of Phosphate buffer ;
7. MicroscoPe -

a ) Demonstration
b) PreParation of

B. Cell culture -

a) PreParation of
b) Inoculation

' 9', Biological application

of oil immersion - WBC & RBC

tissue for SEM & TEM Procedure

media /

of computer techniques.
t:

1. Animal cell culture A practical approach, Ed'

Masters, IRI Press

2. Introduction to Instrumental Analysis. Robert Braun.
internationa I Ed itions

3. A Biologist Guide to Principles and Techniques
Biochemistry. K, Wilson & K.H, Goulding, ELBS Edn'

lohn R.W,

McGraw Hill

of Practical
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ZIO2.TOOLS AND TECIINIQUES FOR BIOLQGY
UNIT_I
1.0. Assay

1.1. Definition
I.2. Chemical assaY i

1.3. Biological assaY

2.0. Principles and uses of analytical instruments i

2.I. pH meter
2.2. SPectroPhotometer
2.3. Ultra-centrifuge
2.4. Radio activity counter
2.5. NMR SPectroPhotometer -'

UNIT-II
3.0. Microscopy

3.1. Principles of light, dark field, phase contrast, fluorescence,

transmission elec[ron, scanning electron microscope
4.0. Micro-biologicalTechniques

4.L. Media preparation & sterilization
4.2. Inocttlation & Growth rronitoring
4.3. Use of fernrentors
4.4. Biochemical Mutants & theil uses

4.5. Microbial assays

UNIT-III
5.0. Cell culture techniques

5.'| . LaboratorY facilities
5.2. Substrates orr which celJs grow
5.3 Treatment of substrate surfaces

5.4. Feeder: laYers

5.5. Culttrre Media

UNIT-IV
6.0. SeparatiolJislUr-tgqgS"u:*btplggy

6]f Molecular separation by chromatography and electrophoresis

6.2. Organelle separation by cer-rtrifugation, density gradient sepalation

7.0. Radiq Isotopes
7.1-. Sarnple preparation for radioactive couutittg

7.'2. G M Counter
7.3. Auto-radiographY

Suggested Reading Material:

1,

3
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1.0. History, General principles and economics of different kinds of aquaculture and

productivity of culture ponds

2.O. FreshwaterAquaculture:
2.1,. Construction of fish farm and reclamation of swamps

2.2. Selection of species for culture - Biological principles

2.3. Preparation and management of nursery ponds, rearing ponds and stocking

ponds along witlr control of weeds, pests and predators

UNIT-II
3.0. Fish seed resources:

3.1. Procurement and transportation of seed from natural resources

3.2. Transportation of brood stock and induced breeding

3.3. Construction of hatchet'ies and their management

4.0. Freshwater fish culture:
4.1,. Common carp; Indian Major carps; Air breathing fishes: Composite Fish

Culture; Freshwater Prawn culture
4.2. Integrated Fish Farming - Paddy cum Fish Culture and Fisr cum Livestock

Culture

UNIT-III
5.0. Fisl-r nutrition

Nutritional requirements, energy metabolism, formulation and :,rep;:a'-ion of fistr

feeds
6.0. Brackish water aquacullure:

6.1. Selection of site, principles of pond design; tradirional. eltensir-e. modified

extensive, semi-intensive, intensive and super intensive culture of shrimps and

their management and economics
6.2. Crab cultuie - Pond design, managerqent of crab farm, fattening process of

crab, economics - cage culture and pen culture

6.3. Filfish culture - Mullets (Mugil), Milk fish (Chanos) and sea bass (Lates)

UNIT-IV
7.0. Flatcherymanagemen[:

7.I. Principles of shrimp I'ratchery establishment:

management, maturation section, larval

Iilanagelrellt

Site selection, h'ater source, wa[er
and post latlal sections, feerl

7.2. Principles of establisl'rment of crab and Iobster

source and management, larval ar-rd post larval

8.0. Brackish water farm managenlent:

8.1. water quality managelnent - pH, ttrrbiditlr' dissolvei oxygen' BoD' coD'
Nitrates, Phosphates, Ammonia etc.

8.2. Feed ntanagement: Feed schedules, protein requirements al

finfish and shellfish, feed fonlulations, we[ and dry feeds

9.0. Mariculture:
9.1. Lobster culture
9.2. Mussel culture
9.3. Pearl oYster culture
9.4. Edible oyster culture
9.5. Sea r,veed culture

Suggested Reading Material:

different ages of

,L Pilla5,, T.\.R. f990. Aquaculture - Principles and Practices. Fishing News Books

hatcheries: site selectiolt, water

sections, feed management

7_{j
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rt 5.0. Brackish water Acuaculture :

tD

Unit-I:

1.0. Concept of Blue Revolution- History, General principles and
economics of different kinds of aquaculture and productivity of
culture oonds

2.O. Freshwater Aquaculture :

2.L Construction of fish farm and reclamation of swamps
?,2-, Selection of species for culture - Biological principles

2.3. Preparation and management of nursery ponds, rearing
ponds and stocking ponds along with control of weeds,
pests and predators

Unit - II :

3,0. Fish seed resources:

3,1. Procurement and transportation of seed from natural
resou rces

3.2. Transportatiori of brood stock and induced breeding
3.3, Construction of hatcheries and their mbnaqement

4.0. Freshwater fish cu lture :

4.1. Common carp; Indian Major carps; Air breathing fishes;
Composite Fish Culture; Freshwater prawn culture

4.2, Integrated Fish Farming - Paddy cum Fish Culture and Fish
cum Livestock Culture

Unit - III :
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5.l,selectionofsite,principlesofponddesign;tradltional'
extensive,-.oJ,fi"O extensive, semi-intensive, intensive

andSuperintensrvecultureofshrimpsandtheir
management and economlcs

5.2. Crab culture Pond design' management of crab farm'

fattening process of ciab'-economics - cage culture and

oen cultu re

5.3. Finfish culture - Mullets (Mugil), Milk fish (chanos) and sea

bass (Lates)

6,0, Mariculture:

6,1. Lobster culture
6,2' Mussel culture
6,3, Pearl oYster culture
6"4. Edible oYster culture' and

6.5, Sea weed culture

Unit - IV :

7.0. HatcherY management :

7.!'Principlesofshrimphatcheryestablishment:Site
selection, water source' water management' maturation

section,IarvaIandpostIarvalsections,feecjmanagemenl

7,2'PrincipIesofestabIishmentofcrabandIobsterhatcheries;
siteselection,watersourceandmanagement'larvaland
post larval sections' feed management

B,O, Brackish water farm management :

B,1. Water quality management pH' turbidity' dissolved

oxygen, BOD, COD, Nitrates' Phosphates' Ammonia etc'

B.2.Feedmanagement:Feedschedules'proteinrequirements
at differenl-ug", of finfish and shellfish, feed formulations,

wet and drY feeds
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Max. Marks : 100

IT.I

of aquaculture.

bal and national scenario.

ulture, freshwater, brackish water and marine.

es for culture.

IT-II

e.

, composite,culture, monosex culture and integrated

and water recirculating aquaculture systems.

tensive, semi intensive and intensive cultures of fish

IT . III
S:

r fresh water and brackish water pond farms.

t 3.1.2 Design and construction of fish and shrimp farms.L_

ment of seed for stocking : Cary and shrinnp culture.

t

| - 3.3 Nutrition and feeds :lr-
-j.3.1 Nutritional requiremenrs of a cultivable fish and shell fish.

-1.-1-l \arural t-ood and-\rtificial feeds and their importance in fish and shrimp culrure.
l:
t:



TJNIT . IV
4.1 Management of carp culture ponds :

4.1.1 Culture of Indian major cafps : Pre-stocking management - Dewatering, drying,

ploughing/ desilting : Predators, weeds and algal blooms and their control, Liming and

fertilization ; Stocking management - Stocking density and stocking ; Post - stocking

4e management - Feeding, Water Quality, growth and healftr care : and Harvesting of ponds.

4.2 Culture of giant freshwater prawn :

4.2.1 Macrobrachium rosenbergii

T]NIT - V

5.1 Culture of ShrimP : '

5.1.1 Penaeus monodon or Litopenaeus vannamei

x5.2 Culture of Pearl OYsters :

5.3 Culture of Seaweeds :

5.3.1 Species cultured, culture techniques, importantby-products, prospects.

5.4 Culture of ornamental frshes :

5 .4.1 Setting up and ma_intenance of aquarium and breeding.
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UNIT - I
1. Biodiversiqv: Definirion and significance; biodiversity at global, national and local levels;

magnitude and disribution of biodiversity.
2. Patterns of biodiversiqr: Latitudinal and altitudinal gradients; species area relationship.: ..,
3. Biogeogaphic rralms of the world. ztb
4. Biogeographic zones of India and faunal diversity; Hotspots irr the world and in Tndia.

UNIT _ tr
1. Hierarchical components of biodiversity: Species diversity, genetic diversity and

ecos\-stem drversity.
2. Biodiversity values: Direct values and indirect values.
3. Biodiversity in peril: Causes of biodiversity losses and extjnction; anthropogenic impact

on
biodiversity. J I

-1. Biodiversity and biotechnology: DNA based wildlife forensics; generically nrodified
organisms and Bioremediation.

I.JNIT - III
Biodiversity management and conservation
1. Conservation Biology- introduction. Threats to Biological diversity, habitat degradation,

fragmentation and destruction, extinction, overexploitation, global warming. Pfotected
areas-Parks, nature reserves, wildlife and wild life corridors. Restoration Ecology.

2. IUCN classification of wildlife.
3. Biodiversity threats; [n-situ conservatjon and Ex-siru consen/ation.

UNIT _ I\I
1. Gene banks; conservation of genetic resource; cryopreservatior-r, Biological databases.
2. Wildlife protection acts; organizations involved in protectiorr of Riodiversity.
3. Satellite Remote Sensing ancl GIS programmes; linvironmental Impact Assessmenr (EIA).

REFERENCE BOOKS

.-J.i' Agarwal I(C. 1998. Biodiversity. India.
2. I'eggy I. Fieldler and Perer M. Kareiva . Igg7. Conservation Biology.
,3,,-Prabodl-r I(, Maiti and Paulami Maiti. '2017. Biocliversity: Perception, Peril and' Prcscn,aticn.
4. Saharia \.rV. 1982. Wildlife lt lndia.Natraco Publishers. Dehr.adun.

.,5,,'' 
'IandonRK.1999. Biodiversity, Taxonomy & Ecology. Prithipal singh Scientific'. Publjshers,Jodhpur.

6. 'i.I(. Attwoocl& D J. Parry-Srnith 1999. Introduction to Bioinformatics. Pearson
Education Asia.

7, Stephen Misener & S.A. I{rawez 2000. Bioinfornratics: Methods and Protocol.
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ADIKAVI NANNAYA UNIVERS ITY
M.Sc ZOOLOGY & AQUACULTURE

I SEMESTER
ZrcI. BIOSYSTEMATICS & TAXONOMY

UNIT_I I

1.0. Definition and basic concepts of biosystematics and taxonomy
1.1 . Historical resume of systematics
1..2. Importance and applications of biosystematics in biology
1.3. Material basis of biosystematics - different attributes

UNIT-II
2.0. Trends irr biosystenratics - concepts of different conventional and newer aspects

'2.7. Chemotaxonomy
2.2. Cytotaxonomy
2.3. Molecular taxonomy

3.0. Moleculal perspective on the conselation of diversity
.1.1. Diversity and ecosystem process: Theory, achievements and future directions

UNIT-III
4.0. Dimensions of speciation and taxonomy characters

4.1. Dinrensionlof speciation- types of lineage changes, production of additional
ltneage ,,/

4.2. Mecl'ranisms of speciation in pannrictic anilaponrie tic species
4.3. Species co1-tcepts - species category, clifferent species concepts: sub-species and

other infra specific categories, '-'
4.4. 'fheories of biological classification, hierarchy of categories ,- 

.

4.5. Taxononic characters - different kinds, origin of reproductive isolation -' bi?]lgical mechanism of genetic incompatibility

IJNIT-IV
5.0. Procedure keys in taxonomy

5.1. Taxononrit procedures - taxonomic collections, preservation, curetting process of
ide ntification

5.2) Taxonontic keys - different kinds of taxonomic keys, their merits and denrerits
5,3. Syst,:rnatic publications - different kinds of publications
5.4. Process of typication and clifferent Zoological types
5.5. International Code of Zoological Nonrerrclature (ICZN) - its operativc.

prirrciples, interpretatiolr ancl applica[ion of important nrles, Zoological
nonrenclature, formaticln of scientific names of various taxa

Suggested Reading Material:

1. M. I(ato. The Biology of Biodiversity, Springer.
2. J.C. Avice. Molecular Marl<ers. Natural Illstory and Evolution, Chapman & Hall, New

York.
3. E.O. V/ilson. iliodiversity, Acadenric Press, Washington.

-4/C.C. Simpsor. Prii:ciples of Animal Taxonomy. Oxford IBI{ Pub. Co.

I'E . Mayer. Elenrents of Taxonomy.
6. E.O. Wilson. The Diversiry of L,ife (The College Lldition), WW. Nolrhern & Co.
:.. B.I(. Til<aclar. Threatened Anirnals of Lrdia, ZSI Publicalion, Calcrrtta.



Unit-I:t
:t
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Paper 1:

SYLLABUS - I SEMESTER

BIOSYSTEMATICS & TAXSNOMY

1.0, Definition and baslc concepts of biosystematics and taxonomy

1,1, Histological resume of systenratics

L2. Importance and applications of biosystematics in biology

1.3'MateriaIbasisofbiosystematics_differentattributes

.t
-t

-

-

-

concepts of different conventional

conserva[ion of dlversitY
process: TheorY, achievements arto

Firb
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E
F

Unit - III :

4.o. Dimensions of speciation and taxo.omy c aracters

4.r. Dimensions of speciation- types of ri e'age changes,

oroduction of additional lineage

4.2. ti,iechanisrrrs of speciation in panmictlc and aponrictic species

4'3' Species concepts . species category' difierent spectes

concepts: sub-spe.,erlnd other infr-a specific categories

4'4'TheoriesofbiologicaIcIassiflcation,hierarchyof.categortes
4.5.Taxonorniccharactei-s-differentkinds'origlnof

reproductive isolation - biological mechanisrn of genetic irrcompatibility

Unit - IV :

5.0. Pi-ocedurr: keYs in taxonomY

2,0. Trends In biosYstematlcs
and newer asPects

?,1. ChemotaxonomY
2.2 ' CYtotaxonomY
2.3, Molecular taxonomY

3.0, Molecular PersPec[ive on the

3,1' DiversitY and ecosYstem
future directions
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5.1' Taxonomtc procedures 'taxcnomic 
collections'

preservation, curetti;; process of ic entificatton

5'2'Taxonomickeys_differentkindsoftaxonomickeys,their
merits and demerits

5.3. Systematic publications - dlfferentkinds of publicattons

5.4' P'";;;;"f typicatiot -"0 different Zoological types

5.5.InternationaICodeofZoologicalNomenc|ature(ICZN)-
operattveprinciples'-"intl',.ptetationandapplication
important rules' Zoological nomenclature' formation

"'"ntifit 
names of various taxa

Practical :

,," I....' A practicai approach towards Biosystematics and taxo'nomy

''/zExamplesrepresentingrnedifferenttaxaintheorderof

. 
"ruo'"[1,".r,u, per_specriy"^:f diversiry - Ideniificarion of species by

molecular separation ol protetns by examples

- 4, DiversrtY and similaritY index

5, Methods of collection' preservati:l:19 rdentification of planKton

and l-"or"r;i-,,r. roi., ori"-rr"t,rial and aquatic fauna

1, M. Kato' The Biology of Biodiverslty' Sprtirger

2. l.C. Avrce' Molecular Markers' Natural History and Evolution'

:..t{i3 ,,il ii,i },:: J:Jiry, Academic Press, washinqton

4'G'G.Stmpson.PrincipIeofAnimaITaxonomy"oxfordIBHPub.Co.

5, E. Mayer' Elements of Taxononry'

6.E.o.Wilson'TheDiversityofLife(TheCol|egeEdition),!V.t.N
Northern & co 

'''J^' Thrpatened Animarls of India ' zsr Publicatton'

7. B.K' Tikadar' Threatene'

Calcutta.
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Paper 22t CELL PHYSIOLOGY AND TOXICOLOGY

Unit-I:

1,0. Therrnodynamic Principles and Steady state condition of living
organrsms,

1.1. Organization and Methods to study metabolism,
L2. Degradation and synthesis of glucose , Pdlmitic and

phenyla la nine.
1 ,3, Oxidative phosPhorYlation,

Unit - II :

2.O. Nature of Enzymes

2.1,. Classification and Nomenclature of enzymes'
2,2. Enzyme inhibition and kinetics.

.2.3. Immobilized enzymes and their application'

Unit - III :

3,0. General Principles of Toxicology,

=!
!
's
!
\

!
\

!
!

-lJ. t-,

3,2.
3,3,
3.4,
3,5.

Unit - IV :

4.O. Toxic

41
!)'''
4.2.
4.3.

Areas of toxicolcgy.
Toxic dose tolerance,
Risk and safety.
Routes and sites,
Routes and sites of transportation.

effects of Pesticides,

Orga nochlorines,
Orga nophosphates.
Ca rba mates,
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Practical :

1. Protein estimation'
2. Glucose estimation'
3. Lipid estimation'
4. Effect of pesticides on oxygen consumption of fish'

5. Effect of pesticides on opercular rate of fish'

6. Evaluation of LC50 values by probit method'

7. Effect of pesticides on total proteins, carbohydrates and lipids'

8. In vitro effect of pesticides on ATPases and Acetyl choline esterase'

tf Voet, D. and J,G, Voet' Biochemistry' I' Wiley & Sons'

i. Foster, R.L' Nature of Enzymology

3. Lodish et' al' Molecular Cell Biology

4. Annual Reviews of BiochemistrY
5, Garett and Grisham' Biochemistry

6. Marguis, J.K' A guide to General Toxicology

7'Casseret&Dou||'Toxico|ogy:Thebasicseriesofpoisons
&? Robert G, Tardiff and JosePh

human risk,
g. Ernest Hodgson and Patricla

V, Rodricks. Toxic substances and

Levi, t4odern ToxicologY'

/
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UNIT-I
Gametogenesis, Fertilization and Cleavage:
Introduction to animal development, pattern of embr)ronic developnent, Fertilization
(species specific recognition of egg and sperm, acrosorrle reactions, fast and slow block to
polyspermy); Cleavage (patterns, molecular mechanism of cleavage)

UNIT-II
Early embryonic Development:
Gastrulation, Neurulation (Establishment of neural tube, Tissne archjtecttrre of CNS,
cerebral organization, differentiation of neural tube, neurons and neural crest cells);
Specification of cell fate and cellular basis of morphogenesis, Autonomous development,
Regulative development, Syncytial development.

UNIT.III
Organogenesis:

I\{echanism of cellular differentiation - Ectoderrn (CNS and Epidernris), Mesoder.ir (Chorda
Mesoderm, paraxial, intermediate and lateral plate rresoderm) and Endoderm (digestive
tube and its derivatives), Cell-cell communication, Development cJuring organ formation:
introduction and competence, paracrine and other factors (the inducer molecules), Signal
transduction cascades.

-.s';, t.\N
' i 

"' 
' l \' ;:

'-. \'' \\"'\ .\'\'\UNIT-IV
Gene expression during development: ft\< r .l: t\ilrr, ;.. itt i.

Establisl-rment of body axes. Anterior-posterior polarity-role of rnaternal effector,
:;egmentation etncl homeotic selector genes, Doroso-Ventral poiarity/ Differentia] geDe
expression drrring arrimal development, Differertial gene transcription, Selective n,lclear
RNA processirtg and nRNA trauslation. Differential protein modification. Regeneratior-r of
0r:gans.

Sug gested Reading Material:

.-L'Scott F. Gilben (2006). Developrnental t3io1ogy, Bn Edition, Sinauer Associarcs. Tnc..
Publishers Sunderland, Massachusetts, LISA

2. L. Wolpert Rosa Beddington Thomas M. JessellPeter Lawrence Elliot M. Meyerozitz and
Jiir limith (2002) Principles of Developrnent Second Edition Oxford University press.

,,.3. JMW Siacl< lzrJrJ5) Esser.rtial Developniental Biologv Second Eclition Blacl<rvell publishing
Australia.

,!-Niac E. FIadJey Endocrinology Sixth l:ldition J.rentice hall Internatjonal, Inc. Arizona (For
Section 9 ).

z,203. QT]ANTITATIVEj tilol ocY
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2302. GENERAL AND COMPARAT]VE ENDOCRINQLOGY

UNIT-I
1.0 Aims and scope of endocrinology.

1.1 Discovery of hormones.

1.2 Classification of hormones.
1.3 Hormones as messengers.

1.4 Experimental methods of hormone research.

1.5 Phylogeny and ontogeny of endocrine glar.rds.

1 .6 Neuroendocrine svstem and neurosecretion.

UNIT-II
2.0 General principles of hormone actior;
2.1 Flormone structure and evolution.
2.2 Chemical nature and nature of hormone action.
2.3 Hormone reccptors,

2.4 Signal transaction mechanisms,

2.5 Hormones and homeostasis.

2.6 Hormonal regulation of carbohrTdrate, nitrogen and lipid metabolism.

UNIT-III
3.0 Biosyntlresis and secretion of hormones;

3.lBiosynthesis of steroid hormones-de novo,
3.2 Biosynthesis and amino acid derived srnall sized hormones (T4, Epinephrine),
3.3 Biosynthesis of simple peptide horrnones - Pre ancl pro hormones,
3.4 Co-translational and post-translatiorral modification of hormone srrucrure,
3.5 Metabolisnr of hormones.

UNIT-IV
4.0 Hormones growth and development;
4.1 Invertebrates (insects, crustacean),

4.2 Verlebrates (amphibiau, reptiles, ntanrmals),

4.3 Hornrones and reproduction,
4.4 Seasonal breeders and continuous breeders.

Suggested Reading Material:

-11r'Turn 0., En docri n oJ ogy

-.V E.I.W. Barrington. General and Comparative Endocrinology, Oxford, Ciarendon Press

g P. j. Bently. Compar:ative Vertebrate Endocrinology. Camtrriilgg tlniversity press.

4. R. l{. i\rilliams. J.ext Books of Endocrirrologlz, W. B. Saunders.
5. C. R. Marlin, Endocrine Phlzsislo*t. Oxford Universiry Press.
g: A. Gorbnian et al. Cornparative Endocrinolog-v, John Wiley & Sons.

?:303. BIODIVERSIIY AND ANIMAT COI{SERVAIION
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ZIO3 "GENERAL AND COMPARATIVE PHYSIOL OGY

UNIT-I
1.1. General Physiological functions and principles
1.2. Aims and scope of Conrparative physiology
1.3. Muscle structure and properties, Molecular basis of muscle contraction,

sliding filament theory. TWitch Summation, Tetanus and Fatigue.
1'.4 Nerve structure, nerve impulse, ionic basis of restiltg and action potentials
1.5 Synaptic transmission, Neurotransmitters
1.6 Blood coagulation - Factors affecting coagulation

UNIT-II
2.1. Osmoregulation in aquatic and terrestrial environments mechanism of ionic requlation
2.2. Thermoregulation
2.3. Homoeothermic'animals
2.4. Poikilothernrs
2.5. Hibernation and Aestivation

UNIT-III
3.1. Respiratory organs and respiratory pigments through different phylogenic groups.

Mechanisrns of uptake of Oz and COz
3.2 Circulation of fluids ancl their regu)ation.
3.3 comparative physiology of digestion and absorption of carbohydrates
3.4 Pattents of r.xc!:etion among differer-rt animal groups
3.5 Receptor physiology - Compararive srudy
3.6 Mechanoreceptors
3.7 Chemoreceptor

UNIT-IV
4.1 Physiological adaptarions of aninrals to different environnrents
4.2 Marine environment
4.3 Shores and Estuaries
4.4 Fresh rvaLer envirotrmenL
4.5 Ten estrial environment
4.6 Yoga, rneditation and their effects

Suggested Reading Material:

J-"Ecl<ert. R. Animal Phvsioloev: Mechanisms and adaotatior-r. W.H. Freeman ancl
Comoarrv. New Yorl<.

2. I'Iochachka. P.W. and Somero. G.N. Biochemical adaotation. Princeton. N..1.

-j,::' |\tar. !\/.S. General and comoarative Animal Phvsiolosr'. Prentice Hall oflnclia.
J-" Sctriemdt Neisen. Anirnal Phvsiolosv. Aciaotation and Environment. Cambrirlsc
l;. Stanrd. F.L. Phvsioloqv: A resulatorv svstems aooroach. Macmillan Publishins

Co.. iiew York.
6. Punmer. L. Practical Biocl-remistrv. Tata McGraw-Hill
7. Prosser. C.L. and Brown. Comoarative Anirrral phvsioloev
B. \A/ilsc.u. K. ancl Walker. J. Practical Biocheuustrv
9. Willmer, P1G Sorte anC 1. Johnsou, Environmerrtal Physiology. Blac,kwell Sciencc,

Oxford, U.K. !144p.

10. Newell, R.C. (ed.) 1976. Adaptation Lo environment, Essavs on the plrysioJogy of
nrarine aninrais,. ISuttel'worths. Loricion. UK 539 no.

I l. Townser-rd, Cl.P.. and P. Callow, PhysioJogical Ecology An ei'olutionary an;;roach tcr
resolrrce use. Blacl<well Scl. Publicaiion. Oxl'ord. IJI{.

2104. MOLECIJLAR CELL BIOI,CGY



Paper3:GENERALANDCoMPARATIVEPHYSIoLoGY

Unit-I:

1,0. Muscle : Historical background

1.1. Types of muscles and classiflcation

I'2,Li9htandEIectronmtcroscopicstructurecfskeIetaImuscIe
1.3. MolecuIar basis of musc|e contraction, SIidin9 fiIament

theory
1''4'Energet|csandthermaIaspectsofmusc|econtracttons
1,5. Twitch, Summation, Tetanus and Fatigue

2.O. Nerve : structure of the nerve, Excitabillty, conductivity'

Reiractory period, summation, chronoxie ancj R'heobase, Ali or

None PrlnciPle

2'I,t,lerveImpuIse,Ionicbasisofrestingandactionpotentials
2.2. Synaptic transmtssion, Neurotranstnittei's

Unit - II :

3,0, Blood : Structure and propertles of Blood

3.1. Blood cells and their- origin, haemopoises, hemoqlobin,

functions of erythrocytes and leucocytes

3,2,BIoodcoaguIation-Factorsaffectingcoagulation

4,0. Defer-rse iirecilarlisttl :

4'I'ReticuioEndotheIiaIsystem:Macrophages,Lymphocytes
4.2. Immunoglobulins, origin, properties and functions

4'3'HumoraIImmunityandCe||-Mediatedlmmuntty
4.4' irrimary ano secondary immune rne'narrisms

4.5. Blood groups and tissue antlgens

Unit - III :

5.0.PhysioIogicaladaptatlonofanimaIstodifferentenvtronments

5,1. N'larine environrnent
5.2. Sircres and Estuartes
5.3. Fr-eshwater envlronment



5.4. Extre':e 3:-=: : :- ' --
5.5' Terresli-3 -=

5.6. Extreme 
"e:res:- = =^ '

5 '7 ' Parasitrc habita:s

6,0, Stress PhYsiologY

te m Peratu re
regulation

8'0.PnysiotogicaiadaptationtoosmoticanrliontcStress;mechanISm
of cett volume regulation

B' 1, Osmoregulation rn aqueoLIS crrrd lull?ttt'al 
environments

B '2 ' Physiological response to oxygen def icient stress

8.3, Prrysiolcgical response to bocy exerclse

8,4' Meditation' Yoga and their effects

Practical :

1, Oxyqerr consumption Vs' temperatLlre

2. Esttmalicn of Urea, Amrnonta' etc'

3, Calculattorr of Q'' values

4, Determtnation of digestive enzymes

5 Trichitirus laterline sense organs

5. Demonstrationofchrornatophore

3:rrotrc r-egulatron - Earthworm expertments

b,l.BastcconceptofenvironmentaIstressandstrain,conCepts
of 

"f 
u'tit and plastic strain; stress resistance' stress

avoidance and stress tolerance

6'2' nOuplution' Acclimation and Acclima[ization

Unit - IV :

T.O.Conceptofhomeostasisandhomeostaticmechantsmsofthe
bocY

T.- Thermoregulation'ExothermicandEndothermicorganlsms
7.7, Enciothermy and 

'ptrysiotoglcat mechanism of bcdy
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II SEMESTER

Z}OL, GENETICS AND EVOLUTION

UNIT-I
Fine structure of the gene: cistrol, recon, muton; Multiple Alleles; Lethality and interactil

of genes; Linkage and crossing over; Geletic rnapping of chromosomes; Sex lilked a:r

sex influencecl tracts, Sex determination, Sex differentiation, Dosage compensauc'i

Genetic imprinting, Karyotyping; banding techniques.

UNIT-II
Concepts of evolution and theories of organic evolutiot-t with errphasis ot't Darwinism. \t
Darwinism, Hardy Weinberg law of genetic equilibrium, A detailed account (

clestabilizing forces (i) natural selectiolt (ii) Mutation, (iii) Migration

\1 -'{.

iUNIT-III
** Quantifying genetic variability, Genetic structure oI natura] populatiott, plreno'.r p

"-\ { ,,C ..' -. ' variation, Models explainingrclranges in genetic structure of population, Factors affectir

,r"t' human diseases frequency,l Genetic of quantitative tiaits in population. Analysis r

quantitative traits, Quantititive traits and nalural selection, Estinration of habitabilit

GenotYDe-environmental interactions.

UNI'I-IV
Genetics of speciation, phylogenetics and biological concept of species. Models

speciation (Allopatlic, Synrpatric, Parapatric). Patterns ancl mechanisms

r-eproductive-isolatior-r. Phylogenctic gradr.ralism and punctuated equilibriurn, Nlicro ar

nacro evaluation. Molecular Evolution, Gene and gene farrilies, I\4oleculaf drive, Orig

of trigher categories.

Suggested Reading Material:

V Dobzhansky, T'h. Genetics and origin of species, Surjeet Publicatiorr, Delhi

2. Dobzhansky, f'h., F.J. Ayala, G.L., Stebbens and.l.M. Valentine E,voltrtion, Surjeet

Publication, Dellri
3. Futuyama, D-J. Evolutionarv Biology, Suinuer Associates, INC, Publishers,

Dunder:land

-4.: Flartl. D.L.A. Primer of population Gciletics. Sitrauer Associates. INC N4assachuset

5. Jha, A.P. Genes and Evolutiott, John Ptrblicaticn, New Delhi

6. I(ing, M. Species Evoluution - tl-re role of chromosomal change. The Cambridge

University Press, Cambridge.

7. Mgerrer, D.J. Evoluticn and genctics. Oxford University Press, |lerv \brk.
Stril<berger, l\4.W. Evolution, Jones arrd Bartett Publishers, Boston Lotrclon

Z2O2 " DEVEL OPMEN]AL BIOL OGY
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Paper 8: GAMETE BIOLOGY

Unit-I:

1.0. Heterogamy in eukaryotes

2.O. Comparative account of differentiation of gonads in a mammal
and an invertebrate

3.0. Spermatogenesis

3. 1 , Morpholog ica I basis in Rodents
3.2. Morphological basis in any invertebrates

4,O, Biochemistry of semen

4,L Semen composition and formation
4.2. Assessment of soerm functions

Unit - II :

5,0. Ovarian follicular qrowth and differentiation

5,1, Morphology
5.2. Endocrinology
5,3. Molecular Biology
5,4. Oogenesis and Vitellogenesis
5,5, Ovr-rlation ancl ovum transport in mammals

6.0, Fertilization

6,1, Pre-fertilization
6.2. Biochemistry of fertilization
6,3, Post-fertilization

7.O, Collection and cryopreservation of gametes and embryos

Unit - III :

8.0. Multiple ovulation and embryo transfer technology (MOETT)

B, 1 , In vitro oocyte matu ration
8.2. Superovulation
8.3. In vitro fertilization
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9.0. Transgenic animals and knock-outs

9.1. Production
9.2. APP|ications
9.3. EmbrYonic stem cells

Unit - IV :

10.0. Assisted reproduction technologies

10,1, EmbrYo sexing and cloning
IO.2, Screening for genetic disorders
10.3. ICSI, GIFT etc'
10.4, Cloning of animals by nuclear transfer

l.l-.0, Teratological effects of Xenobiotics

1,2.0. Im mu no contracePtion

12.L Gamete sPecific antigens
12.2. Surgical methods
12.3. Hormonal methods
1'2.4, PhYsical methods
12,5 , IUCD

Practical :

1, TyPes of eggs

2,Cleavage,B|astulation,GastruIation,Frog/Amphioxus/Chick

3, Testis Section Human
OvarY Section Human

4. Mountrng spermatozoa - GrosshopperlFrog/Chick/Rat

5, Demonstration class : Pregnancy test usinq commerclal kit

1. Austen, C,R, and Short, R'V' Reproduction in animals

2. Schatten and schatten, Molecular biology cf fertilization

3, F.T, Longo. Fertillzation, Chapman & Hall

4. R.G, Edurards' Human Reproduction
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Paper 1O: GENERAL AND COMPARATIVE ENDOCRINOLOGY

Unit-I:

1.0 Aims and scope of endocrinology

1.1. Hormones as messengers

1.2, Hormones and eukart/otic metabolic regulation

1 .3 ' Classification of hormones

t.4. DiscoverY of hormones

1'5, Experimental methods of hormone researcn

2,o,PhyIogenyofendocrineglands(Pituitary,panCreaS,adrenaIS'
thY roid

3,0, OntogenY of endocrine glands

Unit - II :

4'o'ConceptofNeurosecretionandNeuro-endocrinesystemIn
invertebrate grouPs

4'I'Neuro-endocrinemechanismsofmoultingandgrowthin
crustacea ns

4,2'HormonaIcontroIofreproductionandmouItingininsects
4,3, Hormonar controi ;t reproduction in Mollt-rsca and

Echinodermata

UNit . III :

5,0, General principles of hormone action

ce Pto rs
ion, Steroid and Protein hormones

ssenger concept
meostasls

5'5, Hormonal regulation of carbohydrate metabolism

5,6, Hormonai regulation of nitrogen and lipici metaboiism

Unit - IV :

6.0' Hormone structure and Biosynthesis of hormones



6.l.Chennicain3tureandgrossfeatur=.=';ii:-'irnoneg
6'2'HormoneIevelsincircuIationandotheroocyf|uids
6.3. Biosynthesis of steroid hormones de novo

6'4,BiosynthesisandaminoacidderiveSsma||sizehormones
(eg: T4 EPinePhrine, etc')

6.5.Biosynthesisandsimp|epeptidehormones,Pre_andPro-
hormones

6.6. Co-translational and post-translatlonal modifications of

hormone structu re

Hormones and behaviour
Hormonat control of growth and reproduction in vertebrates

Neuro-endocrine Integration in vertebrate

Practical :

Cockroach - Carpora cardiaca & Carpora allata

Prawn-Nervoussystem,Y-organandandrogenicorgan/ovar|eS

Crab_Nervoussystem,Y-or9an&androgenicorgall/ovar|eS

1I,

2.

3.

4. SePia - OPtic glands

5, Fish - Endocrine glands: Pltuitary, Pancreas, adrenals, testis and

ova rles

1. E.i,w. Barrington, General and Comparative Endocrtnology/

Oxford, Clarendon Press.

P'] ' Bent|ey, Comparative Vertebrate ErrdocrinoIogy, Cambrioge

UniversitY Press'

3.R.H.Williams,TextbookofEndocrinology'W'B'Saunders
4. C,R. Martin, Endocrine PhysioIogy, oxford University Press

5. A Gorbman et, al, comparative endocrinology, lohn wiley &

Sons.

2
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M Sc. Zoolooy. III SEMESTER

Paper 13: COMPARATIVE ANATOMY AND FUNCTIONAL
ORGANIZATION OF INVERTEBRATES AND VER EBRATES

-r,
Unit-I:

1,0, Origin of coeiom

1,1. Acoelomates, Pseudocoelomates
L2, Coelomates : Prostomidia and Deuterostomidia

2.O. Excretion

a. Organs of excretion: Coelom, Coelomoducts, Nephridia and
Malphigian tubules.

b, Mechanism of excretion,

Unit - II :

3.0. Invertebrate larvae

3,1, Larvai forms of free living invertebrates
3.2. Larval forms of parasites
3,3, Strategies and Evolutionary significance of larval forms

4.0. Minof Phyla.

4.L Concept & significance
4.2. Organization and general characters

Unit - III :

5.0. Vertebrate intequment and its derivatives

--- -5,1. Development, general structure and function of skin and its
d erivatives

5.2. Glands, scales, horns, claws, nails, hoofs, feathers and hairs

6.0. General plan of circulation In vartous groups

t



6. 1. Blood
5.2' Svoluticn cf hea

6,3. Evolution of aortic arches and portal systems

Unit - IV :

7 ,O. Urino-genital and Nervous system'

7.I' Evolution of urino-genital system ttr verteDrates'

4,
5.

6,

8.0, Nervous sYstem '

S.l.Comparativeanatomyofthebraininre|ationtoitsfunctions
B.2.NerveS-Crantal,peripheraIandautonomoUsnerVoussystems
8,3' SimPle recePtors
8.4. Or-gans of Olfaction and taste

8.5.LateralIinesystemand|atera||ineorganSoffish'
8.6. Electric organs & Electroreception

Practical :

1' Nervous system : Prawn, Crab, Sepia / Loligo

2.Mounting:NephridiUmandSpermatothecainEarthworm'
3. Dissection, '-' 

Trichiurus/i|co'liodon Digestion' Reproductlve'

Arterial, venous systems'

Respiratorysystem:MountingofGi||s,TracheaandBooklUngs
Parasitic larval forms'

Museum specimens of minor- phyla Phoronis' Dendrostoma

Fossil specir"nrl Aurelia - planula,'Redla, Cerceria, Filifor-m of

strongYloides, TrochoPhore/'

T.Nauplius,zoea,.Myiis'Phyllosoma'TrtlobltelarvaeofLimulus'
Arrtion,Velliger,Bipinaria,OptrioandEchinopluteus'Auricularia'
To rna rta .

tB' Electric rays' 
ocdelus, opi oelus' Anrphicoelus'

9, TYPes of vertebrae of Pr

.rAmphiplatins,iH-eterocoel-'?,Alttanda ertebrae'
r.i--:',,.i. i)','i '':;1il''

'-l'i' I "i9. Mounting o1'Placoid scales'
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UNIT-I
Immunity-innate and acquired, innate immune mechanisms, acute phase reactanrs,properties of acquired immunity

Immunogens and antigens- Properties, factors governing immunogenicity, hapteps, epitopes
on. Adjuvants- properties and mechanism of uciion.
structure' isotypes, alrotypes and idiotypes. Functions of antibodv in

UNIT-II
Antigen-antibody inte.ractions- affinity of antibody, avidity, bonus effect, classical precipitinreactioll, antigen-binding site of antibody, forces involved in antigen - antibody conrplexformation.

Lymphoid tissue- primary and secondary lymphoid organs, structure and cellularorganizatr on. Lyir-rpl-rocyte traffic.

cells involved in th9. iSmune response- T cells, B cells, cD arrtigens, neutrophils.eosinophils and natural killer cells.

Antigen presentation - pathways of antigen processing and presentation of intracellular andextracellular anti gens.

UNIT-III

antibody response, antibody l.esponse ro
T: deper-rdent and T: independent antigens.
ation.

ppressor T cells. In vjvo and in vitro assays

ys of acdvation. Regulation of complemenr

Antigen receptors -on T a'd B cells. Gener-ation of receptor diversity.

UNIT-IV ;\rr,ir''.ic' 
il'1 ' "i .\)ir:r;,',.'.1", tri lcr"].r,,\.rr'\ 

'

Development of immune system- T cell ontogeny in thymus, thymic hormones, celldevelopnlent' Immunological tolerance- pathways of iolerance and mechanisnrs of tolerancein T attd B cells. Immunological tests- Imnrunocliffusion, inrmunoelectrcphoresrs,
immunofluorescence, radioimmunoassay anci enzyme-linkecl immunosorbent assav.

Suggested Reading Material:

"f'Irnglnology ancl Imnrunopathology by Stewarr.
2' cellular a'd Molecurar lnrnrunor.rgv by Abui I{. Abbas er. a/.
3. T'exrbook of lrrnrunology by Barref.
4. Essential Imnunology by Roitt, Brostoff, I\4ale, Harcourr Brace & company (s* Ed),lVtosby (6"Ed).

Thonias, J. Kincll, Barbara A.Osbome,

ealth disease by Jaleway anrl liavers.

nacerraf.
.-p,'Irundamentals o[' Immunol ogy blz p6xl.
10. Immunology - A shorf collrse by Benjaini, surislilrre and Lesro-witz.
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Paper 15: fmmunology and Immuno-Technology

Unit I

1.O Immunology
1.1 Historlcal Perspective
t.2 Scope and Over view of the Immune System

2.O Innate and Adaptive Immunity
3.O Cells and Organs of the Immune System

3.1 Primary and Secondary Lymphoid organs
3.2 Cells of the Immune system

Unit II

4.O Nature of antigens and Super-antigens
4.L Immunogenecity and Antigenecity
4.2 Factors influencing immunogenicity
4.3 Epitopes and Haptens

5.o Antibodies - Structure and Function
5,1 Gross and Fine structure of Immunoglobulin molecule
5.2 Antibody Classes and their effector functions -) l

5.3 Monoclonal antibodies - Hybridoma Technology?r ' i r'r

6.O Antigen - Antibody reactions and Diagnostic Procedures
6.1 Ag. - Ab. binding mechanrsm
6.2 Ag. - Ab, reactlons - Precipitation, AgElutination, Immuno-

diffusion, E' llSA, RIA, Immno-flourescence.
Unit trII

7.O Major Histocompatability Complex
7,l MHC Haplotypes
7.2 Class I and Class II MHC molecules
7 .3 MHC - Immune responsiveness and disease susceptibility

8.O T- Cells - Matu.ration, activation and differentiation

- 8,1 T-Cell maturation and Thymus
8.2 TH - Cell activation and diFferentiation
8,3 Effector Cells arrd Mechanism of Actionr Torn, CTLs and NK

cells

9.O B- Cells: Development, Activation and Differentiation

- 
9, 1 B-Cell activation a nd Proliferation
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9.2 Tn-B- Cell interaction
9.3 Humoral Immune response - Kineti;s

Unit - IV

10.0 Hypersensitivity Reactions
11,1 Gell and Coombs Classification
IL2 IgE Mediated (Type I) and Ab - mediated (Type II)
Hypersensitivity

Reactions
11,3 Immune - complex mediated (Type III) and Torn mediated
(Type IV)
Hypersensitivity Reactions

11,0 Irnr^nunolcay and Health
12,I Immunodeficiency Diseases
12.2 Autoimmunity

Practical :

Organs:

1,

2,

3,

'e.

5,

Lymphoid organs in Rat - Dissection

Lymphoid organs - Histology slides

Cells - Differential count of blood cells.- Staining with Giemsa

Lymphocyte separation - Gradient mellodS

Antigen - Antibody reactions - Kits

a) Determination of blood groupsn/
b) Diagnostic test for typhoid -/'
c) Quantitative precipitin assay teaching kit,7
d) Test for HBS Ag , /'-

e) Estimation of serum proteins-*:

Sugqested Readinq Materials :

Kuby, W,H,-, Freeman, Immunology, US4,

W. Paul, Fundamentals of immunology

I.M. Roitt, Essential immunology, ELBS ion.

T.

2.

3.
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Paper 2O: MEDICAL PARASITOLOGY @

Unit-I:

1. Introduction to parasites of man, scope and definition of

pa rasites/ Pa ra sitologY

2. Protozoa :

7.L General characters of parasltic protozoa

2'2'MorphoIogy,IifecycleandpathogenecityofEntamoeba
histotvticS,' Giardia, Trichomonas Naeglaria - 'r-/r'-

2.3 Haemoflagellates : Trypanosoma, Leishmania

2'4 ApicompIexa : Plasmodium, DifterentiaI diagnos|s :

Toxo P la sm a P n e u m ocY sti s

Unit - II :

3. Trematodes:

3.1. General characters and classification of digenetic

trematodes

3.2. Identification characters, life cycle, pathogenecity and

controIofhumanparasitic,digenetictrematortes:
Ch Ionorch is sinensis, Paragon tm us westerma n i a nd

Schistomes

Unit - III :

4. Cestodes :

4.1. General characters and classiflcation of cestodes

4.2. Larvql cestodes pathogenic to man

!l 6
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4,3, Ide life cycle, pathogenecity andcon um btum, Taenia Solium, T.sag ana

Unit -lY :

5. Nematodes :

5.1. General characters of Nematodes

5,2. Identification, life cycle, pathogenecity and control of
Asca ris lum bricoides, Enterobrus verm icularis, Ancylostoma
duodenale

5.3. Filarid worms : wuchereria bancrol,ti and Brugia malavr

5.4' Trrchineila spiraris and Trichiuris trichiura, -{$.
Practical :

1 Smear preparation for protozoa
2 Preparation of whole mounts for helminths3. Spotters based on theory

Manson's Tropical disease by Coox
Concepts and principles of Epidemiological studies
Parasitology in Focus

1,
2.
3,

!.$.+i-,,/i \ I :, L-",\\-hru )-. li",L .



l,rETA @Lr.- aELL FuNcTIoN Q/eeLL REqUL4rso^,

UNIT_I
1.0. Thermodynamic principles and steady-state conditions of living organisms

1.1. Organization and methods to stu sm

2.0. Degradation of glucose, palmitic acid, p e $*-Lc"r it+3 -Qr,tt l- . ;-.r*
I

TJNIT-II
3.0. Energy metabolism and high energy compounds

3.1. Redox Potentials
3.2. Mitochondrial electron transport chain

3.3. Oxidative PhosPhorylation
4.0. Storage and utilization of biological energy

-4.)1 Biosynthesis of Urea, Glucose, Glycogen, Oleic acid and prostaglandins
\./

UNIT-III
5.0. Nature of EnzYmes

5.1. Classification and nomenclature of enzymes

5.2. Kinetic analysis of enzyme catalysed reactions

Metabolic profile of adipose, neural, hepatic, and muscle tissues

IV
Metabolic Engineering
Immobilized enzymes and their applications

Suggested Reading Material:

Voet, D. ancl J.G. Voet. Bioch.-rr,ry. J. Wiley & Sons

Foster, R.L. Nature of EnzYmologY
I-odish et. al. Molecular Cell Biology
Annual Reviews of Biochemistry
Garett and Grisham. Biochemistt'y'

,y
UNIT-

w
3v

l6

I
/

'1
4.

v

I

24A2. PRINCIPLES OF BIOTECHNOLOGY
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Paper 16: MOLECULAR BIOLOGY AND CYTOGENETICS

Unit-I:

1. BiologY of chromosomes
1,l-, Molecular anatomy of eukaryotic chromosomes

1.2, Metaphase cnromosome: centromere' kinetechore'

telomeres and its maintanance

1.3' Heterochromatin and euchromatin

1,4'Gaintchromosomes:poIyteneancjIampbrushcl.rromosome

2. Nucleic acids structure and replication

2,I Prokaryotic and eukaryotic DNA replication

2,2 Mechanism of DNA rePlication

2'3 Enzymes and accessory protrens involved rn DNA

rePlication "

2.4 Types of RNA and molecular structure of RNA

Unit - II :

3,0, TranscriPtion

3,1. ProkarYotic TranscriPtion
3.2. EukarYotic TranscriPtion
3.3, 'RNA PolYmerases
3 Post-transcriptional modifications

4.O. Translation

4.!. Genetic Code
4.2. Prokaryotic and eukaryotic Translation

4'3'Mechanismsofinitiation,elongationandtermination
4.4. Regulation of translatton
4.5. Antisense and Ribozyme technology

Unit - III i

5.0. Recombination and rePair

5.1 Holliday junction, gene targeting and gene disruptlon
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5.2 *"* and other recombinases
5.3 DAN repair mechanisms

6. Molecular mapping

6.1 Genetic and physical maps
6.2 FISH
6.3. ONn finger printing

Unit - IV :

7. Microbial genetics

7,L Bacterial transformation, transduction, Conjugation,
bacteria | .ch romoso mes

7.2 Bacteriophages: types, structure and morphology and life
cycles

8. Human cytogenetics

B.l- Techniques in human chromosome analysis, molecular
cytogenetic approach

8.2 Human ka ryotype-banding-nomenclature

8,3 Numerical and structural abnormalities of human
chromosomes- syndromes- cytogenetic implications

t
!D

t
t
t
D

2

Practical :

1.

7.

Fuelgen reaction method for DNA localization

L.ocalization of RNA by methylgreen pyronin - 'y'

Staining of metaphase chromosomes - cnromosomal
banding - stain with giemsa - fluorescent dye -
demonstration

4. Polytene chromosome - banding - Chironomus /
Drosophila larva

5, Microbial genetics - diagrams and models

6. Human chromosomes - karyotyptng



rqol EcuLAr^ urtrt''.ouy
(TNIT_I
.1.0 History and scope of Molecular Biology
2.0. DNA Structure and Replication

2.1. Prokaryotic and Eukaryotic DNA Replication
2.2. Mechanics of DNA Replication
2.3- Enzymes and accessory proteins involved in DNA Replication

UNIT-II
3.0. Transcription

3.1. ProkaryoticTranscription
3.2. EukaryoticTranscription
3.3. RNA polymerases

4.0. Post-transcriptional modifications in RNA
4.1,. Cap formation
4.2. Transcription
4.3. Nuclear Export of I-RNA

UNIT-III
5.0. Translation

5.1. Genetic Code
5.2, Prokaryotic and eukaryotic T'ranslation
5.3. Mechanisms of initiation, eJongation and termirratio'5.4. ltegulation of translation

6.0. -Antisense and Ribozyme technology
6.1. Molecular mechanisms of antisense molecules
6.2. Inhibition of splicing,,polyadenyration and transration

UNIT-IV
7.0. Recombination and Repair

7.1. Holiday junction, gene targeting and gene disruptiorr7.2. RecA and otl-rer Recombinases
7.3. DNA repair. nrechanisms

8.0. \4olecular nrapping of genome
8.1. Genetic and physical maps
8.2. Physical rrapping and map-based cloning
8.3. Soutltern fluorescence insitu hybridization (FfSfl for genorne analysis

Suggested Reading Material:

-/! .D- 
Watsot], N.I{. Hopkins, J.W. Roberts, J.A. Steitz anct A.M. Weiner. Molecuiar

Drology ot Gene. '1-he Benjamin/cunrmings pub. co. Inc., califorrria.
2. Albefts, B., D. Bray, J. Lelis, M. Raff, K. Roberts anrj J.D. watson. Mo]ecurar

Biology of the Cell. Garland publishing Inc., New york.
3. Benjamin Lewin, Gene IV, Oxford University press. U.K.

*.4"MeYers, R.A. (Eds.) l'{olecular Biology and Biotechnology:A conrprehensive desk
reference. VCH Publishers Inc., New Ybr.k.

5' Sambrook, J', E.F. Fritch and T. Maniatis. Molecular cloning : A L..boratory Manual.
Cold Spring Ifarbor Laboratory press, Nerv york.

1F;gaber, P'D. Introduction to plictical Molecular Biology.John Wiley & Sons I-td., New
Yolk.

7' Brorvn, T.a' (Eds'). Moleculal Biology LabFax. Bios Scientific publishers Ltd.,
Oxford.

III SEMESTER PRACTICALS

),1



PaPer 4: MOLECULAR CELL BIOLOGY

Unit-I:

1.0, Introductron : Experimentar system in Cell Biology

2.O. Biomembranes

7't. Mclecular composition and arrangement' functional

consequences

2,T,Transportacrosscellmembrane:difl.usion,activetransport
and pumpsr uniports' symports and antiports

2.3' M tential
2.4' C bYsYmPorters 9r anti?:ttt

2'5. T o" 
"pithelia: 

Transport of macromolecules

Unit - II :

3.0, CYtoskeleton

3.l.Microfilamentsandmicrotubules-structureanddynamtcs
3'?' Micrctubules and mttosts

3'3. Cilia and flagella

3'4,Cellmovements_intrace||ulartransport,roIeandkineSIn
;.; Jyein, signal transduction mechanisms

Unit - III :

5.0, Cell-Cell Signaling

5,1. Cell surface recePtors

5.2. Second messenger sYstem

5.3, MAP kinase PathwaYs
5.4. npLpfo''': definition' mechantsm and significance

6.0. Cell-Cell adhesion and communication

6.1, Ca.n'' dependent homophillic cell-cell adhesion

6.2. Ca" independent homophillic adhesion

O,: GaP junctions and connections

6.4 . lnteg rtns
5.5. Coltagen



Unit - IV :

7.O. Cell cycle

7.L Cyclines and cyclin depencenr krnases
7 .2. Regulation of CDK-cycline activiry

8,0. Genome organization

8,1. Hierarchy in organization
8,2. Chromosomal organization of genes and non-coding DNA
8.3. Mobile DNA
8.4, Morphological and functional elements of eukarvotic
cnromosomes
9,0. Intracellular protein traffic
9,1. Protein synthesis on free and bound polysomes
r\ 1 ll^f^l-^ ;-+^ rnJ,Z. L,,ULONE IIiLU t:I\

9.3, Membrane proteins, Golgi sorting, post-translationai
mod ifications

9.4, Biogenesis of mitochondria and nuclel
9.5, Tralfickinq mechanisms

Practical :

1.

z
3,

An.

5,

Light microscopic examination of tissues

Preparation of different cell - types llepatic parenchymal cells,
adipocytes, macrophages, neuronal cells, eplthelial cells
Stages of Mitosis and Melosis

Scuash nrenaration

Sub-cellular fractionation - separation of macromolecules

1 . Moiecu la r
Scientific

2. Mclecular
Raff , K,
',r e','. \ o r< ,

Cell BiologV, J. Darnell. H. Lodish and D. Baltimoi-e,
American Book INC, USA.

Biology of the Cell, B, Alberts, D, Bray, J. Lewis, M,
Roberts and l.D. Watson GarlanC Publishing It\C,
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t4oLEcuLat ebt4
UNIT-I
1.0. Introduction: Experimental system in Cell Biology2.0. Biomembranes

2' 1' Morecular composition and arrangement, functional consequences

" T,lu;l;:lTffi"ffi1'.'J'mb'ane: dirFusion, ;.;;;transpo* and pumps, uni
2.3. Membrane potential
2.4. Co_transport by symponers or antiports
2'5' Transport across epitheria: Transport of macro olecules

I.JNIT_II
3.0. Cytoskeleton.y .

3'1' Microfilaments and microtubules - structure and dynamics3.2. Microtubules and mitosis
3.3. Cilia and flagella
3.4. .,*il:nT;ilhrll,:ilTltular transporr, rote and kjnesin and dyein, si

UNIT-III
5.0. Cell-Cell Signaling

?) Cell surface receptors59 Second ntessenger svstetx

T MAp kinase puif,*uy,
b.4. Apcptosis: Definido;, mechanism and ;ignificance6.0. Cell-Cell adhesion and communication
6.1. Ca.. depenclent homophifii.l c.iflceil adhesjonG.2. Ca'. independent homophillic adhesion
9 
3 Gap junctions and connecrions

6.4. Integnns
6.S. Collagen

UNIT_IV
7.0. Cell cycle

ent kinases
activity

of genes and non_coding DNA

ral elements of eukaryotic chronrosonres

Protein synthesis on free and trourrd polysonres
Uptake inro ER

9'3' Mcmbra ne proteins, Gol gi sorting, por,.rrunilutiona I m odi f icatibns9.4. lliogenesis of mjtochond"riaand nuclei
9.S. Tiafl icking rnecltanrsms

Suggested Reading h4ateria!:

'1l }vlolecular 
!e]lRiology, J. Darnell. H. Lodisl and D. Balrimore, scientilicAmerican Book INC, IJS"A.

,/ Molecular Biology of the a.ll;p 
,t]lei.rs, l). r3ray, J. Lervis, M. Raf_f, K.Roberrs anij i'D' wiiso. Garla'cr lub.,ishi'g'iNq'rv'., vorr,.I SEMES ER PRACI]CALS



Nf u p1o7roLoqf 6 Atftonnrrl BEHAVToR

and membrane propenies' information fiow

cells, microgiia' ependymal cells' neurogiial

cell interaction' r -r^-+i-r .rho Nprnst eouation and Goldman equation'

Animal electricity, electrochemical potential' The Nernst equt

t/'

PhYsiolo gical characters'

eptors.

UNIT.III

organization of the Brain: Functional Anatomy of rire brain' Systems neurobiology - visual

sYstems'

r network, Cognitive skills' Learning and

ning, associative learning' Reasomng'

d behaviour in insects' Inrprinting-case

Sug gested Reading Material:

*",tiFundamentalNeurosciencebyHaines,DuaneE.,Cl'rurclrillLivingston,NewYork.
2lPrinciplesofNeuralsciencebyKandelEric,JamesH.Schwartz,andThonrasJessei;

=. l;r:i; 
$.;"":il,Iliy, ruror..urar, cerrulu and Medical Aspects, bv George M D

siegel, R. wayne Albers, s.o,iuray, Donald N4. D. Price; seventh Edition; Elsevier

lcomYn, N'Y' Freeman

3ed bY Irwin B' Levi'tan' Leonard K'

CSS

by Dale Purves' George J' Augustine' David

. Kalz,Anthony-Samtrel LaManti a' Jomes O'

Sinauer Assoc''

an,v R' lJqtrir'e' Iiloyd E' Bloom'-Susan I('

ij, l'ti.tlotu' C' Spit"'' N4ichael J' Zignrond

(2002) Academic Press'

IV SEI\4E,STI]R PRACTICALS

Z405-Metabolic cell ftinctiotr and regulations lab:

2tJ



 

Aquaculture 

 

 

 

 

 

 



Limmunology 

 

UNIT-1 

Course introduction -Properties of water 

Lake Ontogeny -Lake Morphometry 

Lake Morphometry -Assignment: lake trophic status as affected by morphometry 

UNIT-2 

Light and the lake ecosystem calculations -Temperature, Heat, and Stratification 

-Lake types: monomictic, polymictic etc. -Meromictic lakes and paleolimnology -Water movement, 

surface waves, seiches and circulation patterns 

UNIT-3 

Dissolved inorganic carbon -Lake whitings and biota -Oxygen in lakes, profiles, seasonal effects, 

primary production, effect of DOC, BOD 

Nutrients in lakes: P -P management in lakes: successful and unsuccessful attempts -Nutrients in 

lakes: N 

UNIT-4 

Algae, Algal succession and productivity -Microbial loop -Benthic Invertebrates 

-Zooplankton communities -Zooplankton migration -Size efficiency hypothesis -Food webs: benthic-

pelagic coupling 

UNIT-5 

Size efficiency hypothesis -Food webs: benthic-pelagic coupling -Resources vs. predation control of 

food webs: Top-down bottom-up control, trophic cascade hypothesis 

 

 

 

 

 

 

 

 

 

 



Ichthyology 

 

UNIT-1 

Introduction, Course Goals & Requirements 

The Science of Ichthyology Form and Movement 

Saltwater Sampling Field Trip aboard the Ridley 

UNIT-2 

Blood and Circulation Buoyancy and Thermal Regulation 

Hydromineral Balance Feeding, Nutrition, 

Digestion and Excretion 

UNIT-3 

Reproduction 

Sensory Perception 

Behaviour and Communication 

UNIT-4 

Systematics and Evolution 

Hagfishes and Lampreys Sharks, Rays and Chimeras / Relict Bony Fishes 

Bonytongures, Eels and Herrings / Minnows, Characins and Catfishes 

UNIT-5 

Smelt-Pike & Anglerfish-Dragonfish 

Percomorpha Flounders, Puffers and Molas 

Zoogeography of Freshwater Fishes 

Zoogeography of Marine Fishes 

 

 

 

 

 

 

 



Capture fisheries 

 

 

UNIT –I: FISHERY BIOLOGY Classification of fishes – Morphometric and Meristic Characters – Length 

weight Relationship- Food and Feeding Habits – Reproductive Biology- Fish Physiology – 

Developmental Biology of Fin Fish, Shell fishes – Aquatic Ecology. 

 

UNIT –II: INLAND & MARINE FISHERIES Capture fishery resource of India – Major Riverine fisheries of 

India – Lake Fisheries Reservoir Fisheries – Cold Water Fisheries – Pollution in Inland Waters. 

Principal Marine Fisheries of Indian Coasts–Crustaceanfishery resources-shrimps, lobsters- 

Molluscan resources-Gastropods, Bivalves- Sea weed Resources –– Von Betalanffy’s Growth  

equation –growth parameters – mortality parameters-Maximum Sustainable Yield-Distribution of 

living organisms in the Sea 

UNIT –III: NAUTICAL TECHNOLOGY Compass – Navigational Charts – Mercator Projections – Buoyage 

System – International Codeflag  signals –Navigational lights-Firefighting –Strom Signals – Distress 

Signals – Life Saving Appliances-Life buoy-Life jackets-Life raft 

 

 

UNIT – IV: FISH PROCESSING TECHNOLOGY Proximate composition of fish –principle of fish spoilage– 

Rigor Mortis – Drying, Salt drying, Icing, Freezing, Canning, Fishery by products, Fish packaging 

technology.  

  

UNIT –V:  AQUACULTURE Site selection  for fish culture –composite fish culture– Plankton – 

Fertilization – Aqua feeds – Pond disinfection with lime -Water quality management – Disease 

control-common fresh water  ornamental Fishes.  

  

UNIT – VI: OCEANOGRAPHY AND METEOROLOGY Waves- Tides- Currents-  El – Nino – Salinity – 

Tsunamis – Weather – Climate – humidity- Tropical Cyclones – Atmospheric pressure. 

 

 

 

 

 

 

 

 



tl

III SEMESTER

Z3OL. POPULATION E COL OGY

TINIT_I
Ecology: Nature and scope of ecology; ecosystem stt'ucture and function.
Composition: Abiotic and biotic components; classification of. ecosystem with examples;
feedback loop.
Tropic dynamics of ecosystem: Energy flow; food chain; food web; tropic levels;
ecological pyramids.
Major terrestrial biomes.
Concept of productivity.

UNIT-II
Population growth - Natality and Mortality, Biotic Potential and Environmental resistance -
Form of population growth - Logistic Curve - Stochastic and time log models of population
growth - Optimal yield.
Population Regulation - Effects of increased numbers - Harmful Effects - Beneficial
Effects - Protectjon - Influence on reproduction - Division of labour
Popr-rlation - Inter-specific relationships - Positive interactions - Commensalism
Mutualism - Negative intqractions - Predation - Parasitism - Antibiosis

UNIT_III
Community concept - Community dominance - Ecotone - Community composition -
Stla ri fication of community
Ilabitat and Ecological Niche - Ecological Equivalents - Synrpatry and Allopatry - Sparial
telations of populations - Space requirerrents - FIome range and T'erritory - Horring and

re[urn migration - Emigraticn

UNIT-IV
Demography - Life Tables - Net

Reproductive stra tegies

Reproductive rate - Longevity and theories of ageirrg -

Fish population - Population density
population - Populatior-r dynamics -
dvnamics ar.rd iisherv catches.

- Populatior-I structure : Year classes - Estination of
Abundance in population and fisl-rery - Population

Suggested Reading Material:

..L.''Begon, M., J.L. Flarper and C.R. Townsend. Ecolog,y, Individuals, Populations and

Communities. Blackwell Science, Oxford, UK.
,.-J: Koronrondy, E.J. Concepts of ecology. Prentice Hall, New D*lhi. 

I

3. Clarke, G.I-,. Elem"ents of Ecology, John Wiley & Sons, New Yorl<. I

4.\Odun, E.P. Fundamentals of Ecology. W.B. Saunders, Plriladelpiria.
5. I(rebs, C.J. Ecology. ilarper & ltow, New Yolk.
6. Jorgensen, S.E. Fundamentals of Ecological rrodeling. Elserzier, New York.
7. Chapnan J[. arrd Reiss ]tlJ. 7995. Ecology Princip]es and Applicafion. Canrbridgr. Unire-= -

Press.

3. TrivedyRK, Goel and Trisa. 1997. Practical ntethods in Ecctlogy & Environmental Scienc:.
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II SEMESTER

Paper 7: POPULATION GENETICS At{D SVOLUTION

Unit-I:

|. Introduction to Evolutionary TheorY, Dai.win arlc ihe Theory of

Evolution, Naturuisut".tion, The Modern synthesis, Evolution of

poPulations

2'Hardy-WeinbergIawofg-eneticequiIibriumandestimatinga||e|e
frequenci"r, nrrr'.nftion, andlesting riurdy-y einberg principle' An

introducgon to Bayesian lnference, iactors'affecting humarr diseases

frequencY

Unit - II :

3.0, Quantifying genetic variability

3.1' Genetlc structure of natural populations

3.7' PhenotYPtc variation

4'o, Genetics of quantitative traits in populations

4'l' Analysls of quantitatrve traits

4,2. Quantitative traits and natural selection

4.3' Estimation or habitabilitY

4'4' C"nofyp" - environment interactions

4 '5 ' Innreeding' depression and Heterosls

UNit - III :

5,0, Genetics of sPeciation

5.1. Phylogenetic and biological concept of specles

5'2' Patterns and mechanisms of reproductive isolatton

5.3, Models of speciatioi1 tnrropatrrc, sympatric, Parapatric)

6.0. i'ioiecuiiar evolution

6.1. Gene evolution
S.2.Er,oiutionofgenefamiIies,MolecuIardrive



I
Unit - IV :

7.O. Origin of higher categories

7 .1. Phylogenetic aradualism and punctrraterl equillbrium
7.2. Micro- and macro-evolutton

8,0. MolecularPhYlogenetics

B. 1 , How to construct Phylogenetic trees?
8.2. Immunological techniques, Restriction Enzyme sites

8,3, Amino acid phylogeny-DNA-DNA hybridlzations, Nucleotide
sequence comparlsons and homoloqies

Practical :

1, Population genetics : Calculatinq gene frequencies and genotype

freouencles for Autosomal dominant tralts, Autosomal recessive

traits, Using Binomial distribution

2. Quantitative Genetics : Mean, Standard Deviation, Chi-Square &

Va ria n ce

Problems on related toPtcs

M u ltifactor i nherita nce

d Readinq Material :

Dobzhansky, Th, Genetics and origin of Species. Colombia

3.

4

1,

2.

3,

4.

5,
6.

7.
York
8.

University Press
Dobzhansky, Th,, F,J. Ayala. G.L. Stebbens and l.M, Valentine.

Evolution, Surjeet Publication, Delhi,
Futuyama, D,l. Evolutionary Biology, Suinuaer Associates, INS

Publishers, Dunderland
Hartl, D.L, A Primer of population genetics' Sinauer Associates,

INC, Massachusetts
Jha, A.P. Genes and Evolution, John Publication, New Delhi

Klng, M. Species Evolution - the role of chromosomal change'

The Cambridge University Press, Cambridge.
Merrel, D,J. Evolution and genetics. Oxford University Press, New

Strikberger, M,W, Evolution. Jones and Bartett Publishers,

Boston, London.



PaperL4=PoPULATIoNEcoLoGY&ANIMALBEHAVIoUR

Unit-I:

1,0 Population group properties- population dispersion- population

density - estimation of fish population derrsity - natality-

mortallty- age structure- a9e pyramids- survival ship curves-

Biotic potential- environmental resistence - carrying capacity

1,1 Population regulation- density dependent factors- density

independent factors- effects of increased numbers- harmful effects-

beneficial effects

L.2 Population - Inter-specific relationshlps - Positive interacttcns -
Commensalism- Mutualism Negative interactions Predation

Parasitism - Antiblosis'

Unit II

2,O Population growth - Assumptions of Logistic and exponenlial

growth models - population fluctuations -populatlon cycle- -Lotka-

volterra equattons

2.I Demography - Life Tables, - Nei Reproductive rate-

Reprod uctive strateg ies.

2.2 Habitat and Ecologicai l\iche Ecological Equivalen"s

SympatryandA||opatry-CommunityconceptCommunits,
dominance - Ecotone - Coi'nmunity composition

Unit - III :

3,0 Animal psychology classification of behavioural patterns,

analysis of beiraviour (ethogram)

3. i. Innate behaviour.

:.0. E:ological & Social aspects of behaviour
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4.I. Habitat Se|ection, food selection, optimaI foraqing, theory,

antiPredator defenses

4.2.Aggression,homing'territoriality'dispersai'schooiingin
nshes, floct<ing in birds' I erding in mammals

4'3.Groupselection,kinseIection,aItruisrn,rec|procaIaItruism,
inclusive fitness

4.4 Social organization in insects and primates

Unit - IV :

5, O. Biological rhYthms

5,1. Circadian and circannual rhythms

5.2, Orientation and navigation
5,3. Migrations of fish, turtle and birds

6,0, Perception of the environment & communication

6,1. Mechanical
6.2' Chemical
6.3. AuditorY
6.4. Visual.

Practical :

1, Enumeration and identlfication of phytoplankton

2. Enumeration and identificatlon of Zooplarrkton

3. Enumeration of PhYtal faurra

4. Enumeration of Rocky shore fauna

5, Creation of Life Table
6.Calcu|ationofnetreproductiverate(Ro),Generationiime(i-),

RateofintrinsicgrowthandoptimaIageforsexuaImaturity
7,CaIcuIationof|ogisticandexponentiaIgrowthofagiven

populatlon

An introduction to animal behaviour - Animal Psychology

Classification of behavioural patterns

Perceptlon of the environment - Examples

communication-Examp|esfrominvertebratesandvertebrates
(Terrestrial, Aerial, Aquatic habitats)

8.

9.

10.



BIOTECF.{NOLOGY

Unit

1.

2.

Paper PRINCIPLES OF

-I:

Concepts of BiotechnologY:

Unit - II :

Unit

5.

6.

,.grit -

BiotechnologY in India
Recombinant'ONRandgenecloning:Cloning
vectors Chimeric DNA. Gene Libraries

Scope and im Porta nce '

and expression

Polyrnerase chain reaction (PCR)

Gene amplification : Basic pCR and its modifications, Applications

of PCR in Biotechnology and genetic engineering

-III:

Animal cell and tissue culture:Laboratory facilities, culture
.mediaandprocedures,primarycu|ture,ce|||ines,c|oningtissue

and organ culture
Biotechnology in Medicine : animal and human health care'

genetic counseling, forensic medicine

Biotechnology and Environment : Pollution tontrol environment

and energy, biodiversity and conservation

Biotechnology and intellectual property :

8.1. Intellectual Property Rights (IPR)

8.2. Intellectual Property Protection (IPP)

.-'Determination of DNA, RNA, Glucose' 
-Proteins 

an'd

'tFJVu.tylamide gel electrophoresis (PAGE)' Southern

*and Northern Blotting. PCR demonstration'
fYlr.:'

Lipids.
Blotting

P.K. Elements of BibtechnologY
B.D. BiotechnologY

nian. ConcePts in BiotechnologY

I



PtarNcr pLGs oF Bro 't EeHND LodY

UNIT-I-i -Con..pts 
of Biotechnology: Scope and

2. Recombinant DNA and gene cloning:

Gene Libraries

UNIT-II
L. Polymerase chain reaction (PCR)

2. Gene amplification: Basic pcR and its modifications, Applications of PCR in

Biotechnology and genetic engineering

UNIT'Itr procedures,
l'.'o"]"-.t cell and tissue culture: Laboratory facilities, culture

Animal celt ano tlssue LurLUrc' LquuruLv' 
^ /.

ffi-av J,ur., cell- lile 
1, 

cloninB 
-tissue i*:'ifl: ::lt'":'." [ #

2. 
t#S:ffi"IE],'i,l'#ilfili;il'i'lli"T.u'nJ nu-rn"heatth care,'gJnetic cordseling, rorensic

medicine

Ti;il"*nology and Environment: pollution control environment and energy' biodiversity

artd consewation
2. Biotechnology and intellectual property:

Intellectual Property Rights (IPR)

Intellectual Property Protection (IPP)

Suggested Redding Material:

1. Gupta, P.K. Elements of Biotechnology

2. Singh, B'D. Biotechr-rologY

?a Balisubramanian' Concepts in Biotechnology

r1

importance. Biotechnology in India.

Cloning and expression vectors Chimeric DNA'

media aD.d
- 6Jr' -.-

aUNIT_I

z,403. AQUACULTURE


	M.Sc. Botany – Semester III
	B302 PLANT REPRODUCTION
	Suggested Laboratory Exercises:
	Suggested readings:
	M.Sc. Botany – Semester III (1)
	B302 PLANT REPRODUCTION (1)
	Suggested Laboratory Exercises: (1)
	Suggested readings: (1)
	M.Sc. Botany – Semester III (2)
	B302 PLANT REPRODUCTION (2)
	Suggested Laboratory Exercises: (2)
	Suggested readings: (2)
	M.Sc. Botany – Semester III (3)
	B302 PLANT REPRODUCTION (3)
	Suggested Laboratory Exercises: (3)
	Suggested readings: (3)
	AC IIIsem - Paper 1 Syllabus.doc
	Paper - I: Separation Methods – I
	Unit – I Chromatography - 1
	Unit – III  Chromatography – 3



	AC IIIsem - Paper 2 Syllabus.doc
	Unit – I:  Quality control in Analytical Chemistry
	Unit – III Oxidant systems – Principles and applications in analysis

	AC IIIsem - Paper 3 Syllabus.doc
	Unit – I Analysis of Ores
	Unit – II Analysis of  Finished Products – I
	Unit – III Analysis of Finished Products – II
	Unit – IV Assessment of water Quality
	Text books


	AC IIIsem - Paper 4 Syllabus.doc
	AC IVsem - Paper 1 Syllabus.doc
	Unit – I Chromatography - 5
	Unit – II Chromatography - 6
	Unit – III Sampling of Solids, Liquids and Gases
	Unit – IV Importance of Analytical chemistry & Solvent Extraction

	AC IVsem - Paper 2 Syllabus.doc
	Paper – II : Traditional Methods of Analysis - II

	AC IVsem - Paper 3 Syllabus.doc
	Unit – III Assessment of Air Quality
	Text books


	AC IVsem - Paper 4 Syllabus.doc
	M.Sc_Analytical Chemistry Practical_Syllabus.doc
	First semester CHEMISTRY- SYLLABUS.pdf
	II sem Chemistry(common for Analytical, organic, physical.pdf
	AC IIIsem - Paper 1 Syllabus.doc (1)
	Paper - I: Separation Methods – I
	Unit – I Chromatography - 1
	Unit – III  Chromatography – 3



	AC IIIsem - Paper 2 Syllabus.doc (1)
	Unit – I:  Quality control in Analytical Chemistry
	Unit – III Oxidant systems – Principles and applications in analysis

	AC IIIsem - Paper 3 Syllabus.doc (1)
	Unit – I Analysis of Ores
	Unit – II Analysis of  Finished Products – I
	Unit – III Analysis of Finished Products – II
	Unit – IV Assessment of water Quality
	Text books


	AC IIIsem - Paper 4 Syllabus.doc (1)
	AC IVsem - Paper 1 Syllabus.doc (1)
	Unit – I Chromatography - 5
	Unit – II Chromatography - 6
	Unit – III Sampling of Solids, Liquids and Gases
	Unit – IV Importance of Analytical chemistry & Solvent Extraction

	AC IVsem - Paper 2 Syllabus.doc (1)
	Paper – II : Traditional Methods of Analysis - II

	AC IVsem - Paper 3 Syllabus.doc (1)
	Unit – III Assessment of Air Quality
	Text books


	AC IVsem - Paper 4 Syllabus.doc (1)
	M.Sc_Analytical Chemistry Practical_Syllabus.doc (1)
	First semester CHEMISTRY- SYLLABUS.pdf (1)
	II sem Chemistry(common for Analytical, organic, physical.pdf (1)
	AC IIIsem - Paper 1 Syllabus.doc (2)
	Paper - I: Separation Methods – I
	Unit – I Chromatography - 1
	Unit – III  Chromatography – 3



	AC IIIsem - Paper 2 Syllabus.doc (2)
	Unit – I:  Quality control in Analytical Chemistry
	Unit – III Oxidant systems – Principles and applications in analysis

	AC IIIsem - Paper 3 Syllabus.doc (2)
	Unit – I Analysis of Ores
	Unit – II Analysis of  Finished Products – I
	Unit – III Analysis of Finished Products – II
	Unit – IV Assessment of water Quality
	Text books


	AC IIIsem - Paper 4 Syllabus.doc (2)
	AC IVsem - Paper 1 Syllabus.doc (2)
	Unit – I Chromatography - 5
	Unit – II Chromatography - 6
	Unit – III Sampling of Solids, Liquids and Gases
	Unit – IV Importance of Analytical chemistry & Solvent Extraction

	AC IVsem - Paper 2 Syllabus.doc (2)
	Paper – II : Traditional Methods of Analysis - II

	AC IVsem - Paper 3 Syllabus.doc (2)
	Unit – III Assessment of Air Quality
	Text books


	AC IVsem - Paper 4 Syllabus.doc (2)
	M.Sc_Analytical Chemistry Practical_Syllabus.doc (2)
	First semester CHEMISTRY- SYLLABUS.pdf (2)
	II sem Chemistry(common for Analytical, organic, physical.pdf (2)
	AC IIIsem - Paper 1 Syllabus.doc (3)
	Paper - I: Separation Methods – I
	Unit – I Chromatography - 1
	Unit – III  Chromatography – 3



	AC IIIsem - Paper 2 Syllabus.doc (3)
	Unit – I:  Quality control in Analytical Chemistry
	Unit – III Oxidant systems – Principles and applications in analysis

	AC IIIsem - Paper 3 Syllabus.doc (3)
	Unit – I Analysis of Ores
	Unit – II Analysis of  Finished Products – I
	Unit – III Analysis of Finished Products – II
	Unit – IV Assessment of water Quality
	Text books


	AC IIIsem - Paper 4 Syllabus.doc (3)
	AC IVsem - Paper 1 Syllabus.doc (3)
	Unit – I Chromatography - 5
	Unit – II Chromatography - 6
	Unit – III Sampling of Solids, Liquids and Gases
	Unit – IV Importance of Analytical chemistry & Solvent Extraction

	AC IVsem - Paper 2 Syllabus.doc (3)
	Paper – II : Traditional Methods of Analysis - II

	AC IVsem - Paper 3 Syllabus.doc (3)
	Unit – III Assessment of Air Quality
	Text books


	AC IVsem - Paper 4 Syllabus.doc (3)
	M.Sc_Analytical Chemistry Practical_Syllabus.doc (3)
	First semester CHEMISTRY- SYLLABUS.pdf (3)
	II sem Chemistry(common for Analytical, organic, physical.pdf (3)
	AC IIIsem - Paper 1 Syllabus.doc (4)
	Paper - I: Separation Methods – I
	Unit – I Chromatography - 1
	Unit – III  Chromatography – 3



	AC IIIsem - Paper 2 Syllabus.doc (4)
	Unit – I:  Quality control in Analytical Chemistry
	Unit – III Oxidant systems – Principles and applications in analysis

	AC IIIsem - Paper 3 Syllabus.doc (4)
	Unit – I Analysis of Ores
	Unit – II Analysis of  Finished Products – I
	Unit – III Analysis of Finished Products – II
	Unit – IV Assessment of water Quality
	Text books


	AC IIIsem - Paper 4 Syllabus.doc (4)
	AC IVsem - Paper 1 Syllabus.doc (4)
	Unit – I Chromatography - 5
	Unit – II Chromatography - 6
	Unit – III Sampling of Solids, Liquids and Gases
	Unit – IV Importance of Analytical chemistry & Solvent Extraction

	AC IVsem - Paper 2 Syllabus.doc (4)
	Paper – II : Traditional Methods of Analysis - II

	AC IVsem - Paper 3 Syllabus.doc (4)
	Unit – III Assessment of Air Quality
	Text books


	AC IVsem - Paper 4 Syllabus.doc (4)
	M.Sc_Analytical Chemistry Practical_Syllabus.doc (4)
	First semester CHEMISTRY- SYLLABUS.pdf (4)
	II sem Chemistry(common for Analytical, organic, physical.pdf (4)

