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Course Objectives 

• Importance of usage of plastics in household appliances and composites (FRP) in aerospace and 
automotive industries. 

• Outline the basics for the construction of electrochemical cells, batteries and fuel cells. 

Understand the mechanism of corrosion and how it can be prevented. 

• Explain the preparation of semiconductors and nanomaterials, engineering applications of 

nanomaterials, superconductors and liquid crystals. 

• Recall the increase in demand for power and hence alternative sources of power are studied due 

to depleting sources of fossil fuels. Advanced instrumental techniques are introduced. 

• Outline the basics of computational chemistry and molecular switches 

 

UNIT I: POLYMER TECHNOLOGY 8 hrs 

Polymerisation:- Introduction, methods of polymerization (emulsion and suspension), mechanical 

properties. 

Plastics: Compounding, fabrication (compression, injection, blown film and extrusion), preparation, 

properties and applications (PVC, polycarbonates and Bakelite), mention some examples of plastic 

materials used in electronic gadgets, recycling of e-plastic waste (waste to wealth). 

Elastomers:- Introduction, preparation, properties and applications (Buna S, thiokol and polyurethanes). 

Composite materials: Fiber reinforced plastics, conducting polymers, biodegradable polymers, 

biopolymers, biomedical polymers. 
Course Outcomes: At the end of this unit, the students will be able to 

• Analyze the different types of composite plastic materials and interpret the mechanism of 

conduction in conducting polymers. 
 

UNIT II: ELECTROCHEMICAL CELLS AND CORROSION 10 hrs 

Single electrode potential, electrochemical series and uses of series, standard hydrogen electrode, calomel 

electrode, construction of glass electrode, batteries (Dry cell, Li ion battery and zinc air cells), fuel cells 

(H2-O2, CH3OH-O2, phosphoric acid and molten carbonate). 

Corrosion:-Definition, theories of corrosion (chemical and electrochemical), galvanic corrosion, 

differential aeration corrosion, stress corrosion, galvanic series, factors influencing rate of corrosion, 

corrosion control (proper designing and cathodic protection), Protective coatings (surface preparation, 

cathodic coatings, anodic coatings, electroplating and electroless plating [nickel]), Paints (constituents, 

functions and special paints). 
 

Course Outcomes: At the end of this unit, the students will be able to 

• Utilize the theory of construction of electrodes, batteries and fuel cells in redesigning new 

engineering products and categorize the reasons for corrosion and study methods to control 

corrosion. 
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UNIT III: MATERIAL CHEMISTRY 10 hrs 

Part I : Non-elemental semiconducting materials:- Stoichiometric, controlled valency & chalcogen 

photo/semiconductors-preparation of semiconductors (distillation, zone refining, Czochralski crystal 

pulling, epitaxy, diffusion, ion implantation) - Semiconductor devices (p-n junction diode as rectifier, 

junction transistor). 

Insulators & magnetic materials: electrical insulators-ferro and ferri magnetism-Hall effect and its 

applications. 

Part II: Nano materials:- Introduction, sol-gel method, characterization by (Brunauer Emmet Teller 

[BET]), (scanning electron microscopy [SEM]) and (transmission electron microscopy [TEM]), 

applications of graphene and fullerenes, carbon nanotubes (types, preparation and applications) 
Liquid crystals:- Introduction-types-applications. 

Super conductors:-Type –I, Type II-characteristics and applications 

Course Outcomes: At the end of this unit, the students will be able to 

• Synthesize nanomaterials for modern advances of engineering technology. 

• Summarize the preparation of semiconductors; analyze the applications of liquid crystals and 
superconductors. 

 
UNIT IV: SPECTROSCOPIC TECHNIQUES & NON-CONVENTIONAL ENERGY SOURCES 

10 hrs 

Part A: SPECTROSCOPIC TECHNIQUES 

Electromagnetic spectrum-UV (laws of absorption, instrumentation, theory of electronic spectroscopy, 

Frank-condon principle, chromophores and auxochromes, intensity shifts, applications), FT-IR 

[instrumentation and differentiation of sp, sp2, sp3 and IR stretching of functional groups (alcohols, 

carbonyls, amines) applications], magnetic resonance imaging and CT scan (procedure & applications). 

Part B: NON-CONVENTIONAL ENERGY SOURCES 

Design, working, schematic diagram, advantages and disadvantages of photovoltaic cell, hydropower, 

geothermal power, tidal and wave power, ocean thermal energy conversion. 
Course Outcomes: At the end of this unit, the students will be able to 

• Analyze the principles of different analytical instruments and their applications. 

• Design models for energy by different natural sources. 

 

UNIT V: ADVANCED CONCEPTS/TOPICS IN CHEMISTRY 8 hrs 

Computational chemistry: Introduction to computational chemistry, molecular modelling and docking 

studies 

Molecular switches: characteristics of molecular motors and machines, Rotaxanes and Catenanes as 

artificial molecular machines, prototypes – linear motions in rotaxanes, an acid-base controlled molecular 

shuttle, a molecular elevator, an autonomous light-powered molecular motor 
 

Course Outcomes: At the end of this unit, the students will be able to 

• Obtain the knowledge of computational chemistry and molecular machines 

 

Text Books: 

1. P.C. Jain and M. Jain “Engineering Chemistry”, 15/e, Dhanpat Rai & Sons, Delhi, (Latest 

edition). 

2. Shikha Agarwal, “Engineering Chemistry”, Cambridge University Press, New Delhi, (2019). 

3. S.S. Dara, “A Textbook of Engineering Chemistry”, S.Chand & Co, (2010). 

4. Shashi Chawla, “Engineering Chemistry”, Dhanpat Rai Publicating Co. (Latest edition). 
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Reference Books: 

1. K. Sesha Maheshwaramma and Mridula Chugh, “Engineering Chemistry”, Pearson India Edn. 

2. O.G. Palana, “Engineering Chemistry”, Tata McGraw Hill Education Private Limited, (2009). 

3. CNR Rao and JM Honig (Eds) “Preparation and characterization of materials” Academic press, 

New York (latest edition) 

4. B. S. Murthy, P. Shankar and others, “Textbook of Nanoscience and Nanotechnology”, University 

press (latest edition) 
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UNIT-4 (ADVANCED CONCEPTS/TOPICS IN CHEMISTRY) 

Computational chemistry: Introduction, Ab Initio studies 
Molecular switches: characteristics of molecular motors and machines, Rotaxanes and Catenanes 
as artificial molecular machines, prototypes – linear motions in rotaxanes, an acid-base controlled 
molecular shuttle, a molecular elevator, an autonomous light-powered molecular motor 

 
 

➢ Computational chemistry:- 

▪ Introduction:- 
• Computational chemistry is a branch of chemistry that 

uses computer simulation to assist in solving chemical problems. 
• It uses methods of theoretical chemistry, incorporated into 

efficient computer programs, to calculate the structures and 
properties of molecules and solids. 

• It is necessary because, apart from relatively recent results 
concerning the hydrogen molecular ion (dihydrogen caution, see 
references therein for more details), the quantum many-body 
problem cannot be solved analytically, much less in closed form. 

• While computational results normally complement the information 
obtained by chemical experiments, it can in some cases predict 
hitherto unobserved chemical phenomena. 

• It is widely used in the design of new drugs and materials. 
• Examples of such properties are structure (i.e., the expected 

positions of the constituent atoms), absolute 

and relative (interaction) energies, electronic charge 
density distributions, dipoles and higher multipolar 
moments, vibrational frequencies, reactivity, or 
other spectroscopic quantities, and cross sections for collision with 
other particles. 

▪ Ab Initio studies:- 

• Ab initio methods are based entirely on quantum mechanics and 
basic physical constants. 

• The programs used in computational chemistry are based on 
many different quantum-chemical methods that solve the 
molecular Schrödinger equation associated with the molecular 
Hamiltonian. 

• Methods that do not include any empirical or semi-empirical 
parameters in their equations – being derived directly from 
theoretical principles, with no inclusion of experimental data – are 
called ab initio methods. 

http://www.jntufastupdates.com/
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Computer_simulation
https://en.wikipedia.org/wiki/Theoretical_chemistry
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Fig: ab intio methods 

 

 
➢ Molecular switches: - A molecular switch is a molecule that can 

be reversibly shifted between two or more stable states. 

▪ characteristics of molecular motors and machines:- 

• Molecular motors:- 

o Molecular motors are natural (biological) or artificial molecular 
machines that are the essential agents of movement in living 
organisms. 

o In general terms, a motor is a device that consumes energy in 
one form and converts it into motion or mechanical work; 

o For example, many protein-based molecular motors harness the 
chemical free energy released by the hydrolysis of ATP in order 

to perform mechanical work. 

o In terms of energetic efficiency, this type of motor can be 
superior to currently available man-made motors. 

o One important difference between molecular motors and 
macroscopic motors is that molecular motors operate in 

the thermal bath, an environment in which the fluctuations due 

to thermal noise are significant. 

• Molecular machines:- 

o A molecular machine, nanite, or Nano machine, is a molecular 
component that produces quasi-mechanical movements 
(output) in response to specific stimuli (input). 

o In biology, macromolecular machines frequently perform tasks 
essential for life such as DNA replication and ATP synthesis. 

o The expression is often more generally applied to molecules 
that simply mimic functions that occur at the macroscopic level. 

o The term is also common in nanotechnology where a number of 
highly complex molecular machines have been proposed that 
are aimed at the goal of constructing a molecular assembler. 
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▪ Rotaxanes and Catenanes as artificial molecular machines:- 

• Rotaxanes:- 

o A rotaxane is a mechanically interlocked molecular 
architecture consisting of a "dumbbell shaped molecule" which 
is threaded through a "macro cycle" (see graphical 
representation). 

o The name is derived from the Latin for wheel (rota) and axle 
(axis). 

o The two components of a rotaxane are kinetically trapped since 
the ends of the dumbbell (often called stoppers) are larger than 
the internal diameter of the ring and 

prevent dissociation (unthreading) of the components since this 

would require significant distortion of the covalent bonds. 

 
• Catenanes as artificial molecular machines:- 

o An artificial molecular machine consists of molecule or 
substituent components jointed together in a specific way so 
that their mutual displacements could be initiated using 
appropriate outside stimuli. 

o  Such an ability of performing mechanical motions by 

consuming external energy has endowed these tiny machines 

with vast fascinating potential applications in areas such as 

actuators, manipulating atoms/molecules, drug delivery, 

molecular electronic devices, etc. 

o To date, although vast kinds of molecular machine archetypes 

have been synthesized in facile ways, they are inclined to be 

defined as switches but not true machines in most cases 

because no useful work has been done during a working 

cycle.  

➢ Prototype:- 
o A prototype is an early sample, model, or release of a product built to test a 

concept or process. 

o It is a term used in a variety of contexts 
including semantics, design, electronics, and software programming. 

o A prototype is generally used to evaluate a new design to enhance precision 
by system analysts and user. 

 

 
Basic prototype categories:- 

Prototypes explore different aspects of an intended design: 
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• A Proof-of-Principle Prototype serves to verify some key functional aspects of 
the intended design, but usually does not have all the functionality of the final 
product. 

• A Working Prototype represents all or nearly all of the functionality of the final 
product. 

• A Visual Prototype represents the size and appearance, but not the 
functionality, of the intended design. 

•  A Form Study Prototype is a preliminary type of visual prototype in which the 
geometric features of a design are emphasized, with less concern for color, 
texture, or other aspects of the final appearance. 

• A User Experience Prototype represents enough of the appearance and 
function of the product that it can be used for user research. 

• A Functional Prototype captures both function and appearance of the intended 
design, though it may be created with different techniques and even different 
scale from final design. 

 
 

➢ Rotaxane:- 
• A rotaxane is a mechanically interlocked molecular architecture consisting of a 

"dumbbell shaped molecule" which is threaded through a "macrocycle" . 

• The name is derived from the Latin for wheel (rota) and axle (axis). 

•  The two components of a rotaxane are kinetically trapped since the ends of the 

dumbbell (often called stoppers) are larger than the internal diameter of the ring 

and prevent dissociation (unthreading) of the components since this would 

require significant distortion of the covalent bonds. 

 

 
➢ An acid-base controlled molecular shuttle:- 

• This paper describes the acid/base-mediated three-state 

translationalisomerization of two [2]rotaxanes, each containing N-alkylaniline 

and N,N-dialkylamine centers as binding sites for threaded dibenzo[24]crown- 

8 units. 

• Under neutral conditions, the dialkylamine unit predominantly recognized 

the crown ether component through cooperative binding of a proton; when 

both amino units were protonated under acidic conditions, both translational 

isomers were generated; the addition of a strong base caused aniline–crown 

ether interactions to dominate. 

• The three states of the rotaxane featuring the 3,5-diphenylaniline terminus in its 

dumbbell-shaped component were accompanied by distinct absorptive outputs 

that were detectable using UV spectroscopy. 

 
➢ A molecular elevator:- 

• We report the incrementally staged design, synthesis, characterization, and 

operation of a molecular machine that behaves like a nano scale elevator. 
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• The operation of this device, which is made of a platform like component 

interlocked with a trifurcated riglike component and is only 3.5 nanometers by 

2.5 nanometers in size, relies on the integration of several structural and 

functional molecular subunits. 

• This molecular elevator is considerably more complex and better organized 

than previously reported artificial molecular machines. 

 

 

➢ An autonomous light-powered molecular motor:- 
• Molecular motor runs all by itself, without external intervention, on a tank of 

chemical fuel 
 

Motor proteins are essential for moving muscles in animals and transporting 

molecules across cell membranes. 

Researchers have now mimicked them by designing and creating the first synthetic 

motor that runs autonomously—without further intervention—on chemical fuel. 

Mother Nature isn’t easy to emulate, so an artificial chemically powered motor that 

works like a motor protein “is a major advance,” 

Earlier non autonomous chemically powered motors required constant intervention 

they had to be fed a sequence of compounds to complete each operating cycle. 
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Code No: R19BS1210 

I B. Tech I Semester Regular Examinations, December - 2020 

APPLIED CHEMISTRY 

 

Time: 3 hours Max. Marks: 75 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a) Discuss emulsion polymerization and explain the stress-strain graph about the 

mechanical properties of polymers. 

(8M) 

 

b) Explain the drawbacks of natural rubber. Discuss vulcanization. (7M) 

Or 
 

2. a) Differentiate rigid and plasticized PVC. Explain the preparation and applications 

of PVC. 

(8M) 

b) Discuss glass and aramid fiber reinforced plastics. (7M) 

 
3. a) Discuss (i) Ni-metal hydride cell (ii) lithium ion battery (8M) 

b) Explain the environmental factors affecting the rate of corrosion. (7M) 

Or 

4. a) Write a note on special paints. (8M) 

b) Explain electronation and de-electronation in an electrode potential. (7M) 

 
5. a) Explain the refractoriness and refractory under load. (8M) 

b) Discuss sol-gel method for synthesis of nanomaterials. (7M) 

Or 

6. a) Explain differential scanning calorimetry (DSC) and its applications. (8M) 

b) Discuss the setting and hardening of cement. (7M) 

 

7. a) Explain the estimation of carbon, hydrogen, nitrogen and sulphur present in coal 

and write its significance. 

(8M) 

b) Write notes on octane and cetane number. (7M) 

Or 

8. a) Explain Thermal cracking. Give reasons why catalytic cracking better than 

thermal cracking? 

(8M) 

b) Discuss with a neat labeled diagram Fischer Tropsch method. (7M) 

 

9. a) Describe the process involved in treatment of industrial waste water. (8M) 

b) Define hardness and its types. How can it be removed? Calculate the hardness of 

water containing Mg (HCO)3 = 36.5 ppm, MgCl2 = 19.0 ppm, CaCO3 = 40 ppm, 

CaCl2 = 44.4 ppm. 

(7M) 
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Or 
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10. a) Describe ion-exchange process for softening of hard water. (8M) 

b) Explain priming, foaming and remedies to minimize them. (7M) 
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I B. Tech I Semester Regular Examinations, December - 2020 

APPLIEDCHEMISTRY 

 

Time: 3 hours Max. Marks: 75 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a) Explain any two methods which can be used for preparation of thermoplastics. (8M) 

b) Differentiate synthetic and natural rubber? Give the preparation and uses of two 

synthetic rubbers. 

(7M) 

Or 

2. a) Explain biomedical polymers and their applications. (8M) 

b) Describe p-type and n-type of conducting polymers. (7M) 

 

 
3. a) Explain (i) differential aeration (ii) stress corrosion (8M) 

b) Discuss the working of H2-O2 and methanol-oxygen fuel cell. (7M) 

Or 

4. a) Explain different methods involved in surface preparation of the base metal. (8M) 

b) Discuss the working of glass electrode. (7M) 

 

 
5. a) Discuss the manufacture of Portland cement. (8M) 

b) Explain how nanomaterials can be characterized. (7M) 

Or 

6. a) Outline (i) cloud and pour point (ii) aniline point (iii) oiliness (iv) flash and fire 

point. 

(8M) 

b) Explain the preparation of fullerenes and it’s applications. (7M) 

 

 
7. a) Describe fixed bed catalytic cracking with a neat sketch diagram. (8M) 

b) Discuss the importance of ethanol, LPG, CNG as alternative fuels. (7M) 

Or 

8. a) Describe flue gas analysis by Orsat apparatus. (8M) 

b) Discuss the various methods involved during refining of petroleum. (7M) 

 

 
9. a) Explain the complexometric method for determination of hardness. (8M) 

b) Differentiate between zeolite process and ion-exchange process. (7M) 
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Or 
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10. a) Discuss the disadvantages of using hard water in boilers and domestic use. (8M) 

b) Write notes on boiler corrosion. (7M) 
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Code No: R19BS1210 

I B. Tech I Semester Regular Examinations, December - 2020 

APPLIEDCHEMISTRY 

 

Time: 3 hours Max. Marks: 75 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a) Discuss on the various biopolymers. (8M) 

b) Explain how e-plastic waste can be recycled. (7M) 

Or 

2. a) Explain the moulding technique involved in preparation of bottles. (ii) Discuss 

the properties of carbon fiber reinforced plastics. 

(8M) 

b) Briefly discuss the preparation, applications and properties of polyurethanes. (7M) 

 

3. a) Explain the nature of metal affecting the rate of corrosion. (8M) 

b) Discuss the uses of electrochemical series. (7M) 

Or 

4. a) Differentiate (i) anodic and cathodic coatings (ii) electro and electroless plating (8M) 

b) Explain construction and working of concentration cell. (7M) 

 

5. a) Write the classification of refractories with examples. (8M) 

b) Discuss the preparation of carbon nanotubes. (7M) 

Or 

6. a) Explain about (i) thermal spalling (ii) extreme pressure lubrication (iii) silica and 

alumina ratio. 

(8M) 

b) Discuss differential thermal analysis (DTA) and its applications. (7M) 

 
7. a) Describe proximate analysis of coal and its significance. (8M) 

b) Discuss calorific value. Calculate the HCV and LCV of the coal having the 

following composition C = 71%, H = 9 %, O = 4%, N = 9 %, S = 5% and 

remaining ash. 

(7M) 

Or 

8. a) Explain fluid bed catalytic cracking with a labeled flow diagram. (8M) 

b) Discuss Natural gas and Bio-diesel. (7M) 

 

 
9. a) Explain zeolite processs for softening of hard water with a neat sketch. (8M) 

b) List out the causes for scale formation, and how they can be minimized. (7M) 
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10. a) Discuss the various internal treatments methods used for purification of hard 

water. 

(8M) 

b) Write notes on break-point chlorination and reverse osmosis. (7M) 
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Code No: R19BS1210 

I B. Tech I Semester Regular Examinations, December - 2020 

APPLIEDCHEMISTRY 

Time: 3 hours Max. Marks: 75 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a) Discuss the role of plasticizers, resins, fillers, stabilizers in compounding of 

plastics. 

(8M) 

b) State the importance of biomedical polymers and give examples. (7M) 

Or 

2. a) Explain the preparation, applications and properties of thiokol and bakelite. (8M) 

b) Discuss (i) how polymers are prepared by suspension polymerization (ii) mention 

the advantages of biodegradable polymers. 

(7M) 

 

3. a) Discuss the standard hydrogen electrode and calomel electrode. (8M) 

b) Explain how proper design helps in controlling corrosion. (7M) 

Or 

4. a) Discuss any one mechanism of corrosion. (8M) 

b) Explain (i) Zn-air batteries (ii) dry cell (7M) 

 

5. a) Explain thin-film and thick-film lubrication methods. (8M) 

b) Discuss thermogravimetric analysis (TGA) and its applications. (7M) 

Or 

6. a) Explain the reasons for 

(i) failure of refactory (ii) deterioration of cement concrete. 

(8M) 

b) Explain the types of nanotubes and explain the applications of nanotubes. (7M) 

 
7. a) Discuss Bergius method for synthesis of petroleum. (8M) 

b) Explain how moisture, volatile matter and ash can be determined and write their 

significance. 

(7M) 

Or 

8. a) Write notes on petrol knocking and diesel knocking. Mention the anti-knocking 

agents added to reduce knocking in both. 

 
(8M) 

b) Write notes on rocket fuels. (7M) 

 

9. a) Discuss how caustic embrittlement is formed in boilers and the methods to 

reduced it. 

b) Write the specifications or essential requirements of Portable water. 
Or 

(8M) 

 

(7M) 

||''|''||''||''''''| 
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10. a) 

Code No: R19BS1210 

 
Describe the steps involved in purification of municipal water. (8M) 

 

b) Explain electro dialysis method for desalination of brackish water. (7M) 
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I B. Tech I Semester Supplementary Examinations July/August -2021 

APPLIED CHEMISTRY 
 

Time: 3 hours Max. Marks: 75 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1. a) Write the structure, preparation and applications of Thiokol rubber. (8M) 

b) What are conducting and bio degradable polymers? (7M) 

Or 

2. a) Write the preparation , properties and application of Buna-S rubber (8M) 

b) Give an account on fiber reinforced plastics. (7M) 
 

3. a) How batteries are classified and differentiate them. Give the characteristics of a 

battery. 

(8M) 

 

b) Give an account on zinc air cells and lithium ion batteries. (7M) 

Or 

4. a) Define corrosion and explain the theories of corrosion. (8M) 

 

b) Write a short note on differential aeration corrosion and explain the factors 

influencing the rate of corrosion. 

(7M) 

 

5. a) i) Briefly describe about graphene and fullerenes and write their applications. 

ii) Explain how nanoparticles are prepared through sol gel method. 

(8M) 

 

 

b) What are carbon nanotubes. Write about their types, preparations and 

applications. 

 

(7M) 

Or 

6. a) Write Definition, Mechanism and Properties of lubricants. (8M) 
 

b) What are the constituents of cement and give an account on LSF and AR. (7M) 

 

7. a) How to synthesise petrol through Fischer Tropsch and Bergius process. (8M) 

b) Explain calorific value and write about the fuel gas analysis by Orsat apparatus (7M) 

Or 
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8. a) What is diesel knocking and petrol knocking? Give an account on octane and 

cetane rings. 

(8M) 

b) Write an about on LPG and CNG. (7M) 
 
 

9. a) Mention and explain hardness of water and determine of hardness of water using 

complexometric method. 

 

(8M) 

 

b) What are the steps involved in purification of water and write about break point 

chlorination- desalination process. 

(7M) 

Or 

10. a) Briefly describe softening of hard water. (8M) 

 

b) Specify the treatment of industrial waste water and portable water (7M) 
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I B. Tech I Semester Regular Examinations, September- 2021 

APPIED CHEMISTRY 
 

Time: 3 hours Max. Marks: 70 

Answer any five Questions one Question from Each Unit 

All Questions Carry Equal Marks 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

UNIT-I 

1 a) Define polymerization. Explain emulsion polymerization and mention its 

advantages. 

(7M) 

b)    Explain preparation and application of BUNA-S and polycarbonates. (7M) 

Or 

2 a) Discuss the recycling of e-plastic waste and mention its advantages. (7M) 

b)    When does a polymer conduct electricity? Explain n-doped conducting polymers. (7M) 

UNIT-II 

3 a) What is electrode potential? Explain determination of single electrode potential. (7M) 

b) Discuss electrochemical theory of corrosion. (7M) 

Or 

4 a) Define battery. Explain working principle involved in zinc-air cell with neat 

sketch. 

(7M) 

b) Explain (i) electroplating (ii) electroless plating of nickel. (7M) 

UNIT-III 

5 a) Define nanomaterials. Explain preparation of metal oxides by sol-gel method. (7M) 

b) Explain manufacturing of cement. (7M) 

Or 

6 a) Discuss the instrumentation and applications of TGA (7M) 

b) Explain thin film and thick film lubrication. (7M) 

UNIT-IV 

7 a) Define calorific value. Differentiate the higher and lower calorific values. (7M) 

b) Explain flue gas analysis by Orsat apparatus. (7M) 

Or 

8 a) A coal has the following composition by weight: C = 90%, O = 3 %, S = 0.5%, N= 

0.5%, H = 4% and remaining ash. Calculate the net and gross calorific value of 

coal. Latent heat of steam = 587 cal/g. 

(7M) 

b) Explain synthesis of petrol by Bergius process. (7M) 

UNIT-V 

9 a) What is hardness of water? Mention its units and types of hardness. (7M) 

b) Write notes on (i) break-point chlorination (ii) reverse osmosis (7M) 

Or 

10 a) Explain softening of hard water by cation and anion exchange resins. (7M) 

b) Discuss in detail about boiler corrosion. (7M) 
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