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Unit-I: Wave Optics ) .
Interference: Principle of superposition —Interference of light - Interference in thin films

(Reflection Geometry) & applications - Colors in thin films- Newton’s Rings-
Determination of wavelength and refractive index.

Diffraction: Introduction - Fresnel and Fraunhofer diffraction - Fraunhofer diffraction due to
single slit, double slit - N-slits (Qualitative) — Diffraction Grating - Dispersive power and |

resolving power of Grating(Qualitative).

Polarization: Introduction-Types of polarization - Polarization by reflection, refraction and
Double refraction - Nicol’s Prism -Half wave and Quarter wave plates.

Unit Outcomes:

The students will be able to
Explain the need of coherent sources and the conditions for sustained interference(L2)

Identify engineering applications of interference(L3)
Analyze the differences between interference and diffraction with applications(L4)

Illustrate the concept of polarization of light and its applications(L2)

>
>
>
>
» Classify ordinary polarized light and extraordinary polarized light(L2)

Unit-II: Lasers andFiberoptics 8hrs
Lasers: Introduction — Characteristics of laser — Spontaneous and Stimulated emissions of ‘
|

radiation — Einstein’s cocfficicnts — Population inversion — Lasing action - Pumping
mechanisms — Ruby laser — He-Ne laser - Applications of lasers.

Fiber optics: Introduction —Principle of optical fiber- Acceptance Angle - Numerical Aperture -

Classification of optical fibers based on refractive index profile and modes —
Propagation of electromagnetic wave through optical fibers - Applications.

Unit Outcomes:

The students will be able to
Understand the basic concepts of LASER light Sources(L2)

Apply the concepts to learn the types of lasers(L3)

Identifies the Enginecring applications of lasers(L2)

Explain the working principle of optical fibers(L2)

Classify optical fibers based on refractive index profile and mode of propagation(L2)
Identify the applications of optical fibers in various ficlds(L2)
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Unit 1171: 0
e Juantum Me
Quantum Mechanics: Dﬁled’

Significance ang
wave equations—

o naltllllt:cci;f!?n,-f»f E.[ectro'n v i heor),; amlliam'l tlueor:y . 10hrs

properties of wave f; “‘?_tc_‘ - ”mscnbcrg s U.nccr.lamty Principle —

Particle in 4 oned: unction — .Scln‘.odmgcr‘s time independent and dependent
a one-dimensional infinite potential well.

Free El

ectron Theory: Classi .
and demerits) — 9 ory: Classical free electron theory (Qualitative with discussion of merits
quantum free o uantum free electron theory— Equation for clectrical conductivity based on
ehergy electron theory- Fermi-Dirac distribution- Density of states (3D) - Fermi

onig - Penney model

B v af Sl
and theory of Solids: Bloch’s Theorem (Qualitative) - Kr
lassification

(QualltatlYe)- E vs K diagram - v vs K diagram - effective mass of electron—C
of crystalline solids—concept of hole.
Unit Outcomes:

The students will be able to

Explain the concept of dual naturc of matter(L2)
Understand the significance of wave function(L
Interpret the concepts of classical and quantum
Explain the importance of K-Pmodel

Classify the materials based on band theory(L2)
Apply the concept of effective mass of electron(L3)

2)
free electron theories(L.2)

VVVVYYVY

Unit-1V: Dielectric andMagneticM. aterials 8hrs
Introduction - Dielectric polarization - Dielectric polarizability,

nstant - Types of polarizations- Electronic (Quantitative),

tion polarizations (Qualitative) - Lorentz internal field-

DielectricMaterials:
Susceptibility and Dielectric co
Jonic (Quantitative) and O.rienta
Clausius- Mossotti equation-Piezoelectricity.

Introduction - Magnetic dipole moment -Magnetization-

Magnetic Materials:
ability - Origin of permanent magnetic moment -

Magnetic susceptibility and perme
Classificationof

magnetic materials: Dia, p
for Ferromagnetism & Dom.
materials- Eddy currents- Engineering applications.

ara, Ferro, antiferro & Ferri magnetic materials - Domain concept
ain walls (Qualitative) - Hysteresis - soft and hard magnetic

Unit Qutcomes:

The students will be able to
Explain the concept of dielectric constant and polarization in dielectric materials(L2)

Summarize various types of polarization of dielectrics(L.2)

Interpret Lorentz field and Claussius- Mosotti relation indielectrics(L2)
Classify the magnetic materials based on susceptibility and their temperature
dependence (L2)

Explain the applications of dielectric and magnetic materials(L2)

Apply the concept of magnetism to magnetic data storage devices(L3)

Y YV YV Y
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1 - e
Unit — y’; SemiconductorsandSuperconductors 10hrs

Semiconductors: Introduction- Intrinsic semiconductors — Density of charge carriers — Electrical
Condl_lctivity — Fermi level — extrinsic semiconductors — density of charge carriers — dependence of
Ferml. energy on carrier concentration and temperature - Drift and diffusion currents — Einstein’s
€quation- Hall effect — Hall coefficient —Applications of Hall effect.

Superconductors: Introduction — Propertics of superconductors — Meissner effect — Type I and Type Il
Superconductors — BCS theory (Qualitative) — Josephson effects (AC and DC) — SQUIDs

— High T. superconductors — Applications ofsuperconductors.

Unit Outcomes:
The students will be able to
Classify the energy bands of semiconductors(L2)
Interpret the direct and indirect band gap semiconductors(L2)
Identify the type of semiconductor using Hall effect(L2)
Identify applications of semiconductors in electronic devices(L2)

Classity superconductors based on Meissner’s effect(L2)
Explain Meissner’s effect, BCS theory & Josephson effect in superconductors(L2)

VYVYVVYY

Text books: .
M. N. Avadhanulu, P.G.Kshirsagar & TVS Arun Murthy” A Text book ofEngincering Physics”-

1.
S.Chand Publications, 11" Edition2019.

2. Engineering Physics” by D.K.Bhattacharya and Poonam Tandon, Oxford press(2015).
3. Applied Physics by P.K.Palanisamy SciTechpublications.

Reference Books:
. Fundamcntals of Physics — Halliday, Resnick and Walker, John Wiley&Sons

. Engineering Physics by M.R.Srinivasan, New Age international publishers(2009).
Shatendra Sharma, Jyotsna Sharma, “ Engincering Physics”, Pearson Education,2018
Enginecring Physics - Sanjay D. Jain, D. Sahasrabudhe and Girish, UniversityPress
Semiconductor physics and devices- Basic principle — Donald A, Neamen, Mc GrawHill

B.K. Pandey and S. Chaturvedi, Engineering Physics, CengageLearning
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Course Title Year/Se | Branch Pericds per
m Week
Applied physics 1/1,11 CSE 5
,ECE,EEE

Course Outcomes: CO1:Explain the need of coherent sources and the conditions for
sustained interference identify engineering applications of interference differences
between interference and diffractions,concept if polarization light and its applications
classify ordinary and extraordinary polarised light.

IC02:Understand the basic concept of LASER light source types and applicationsof
asers,working principle of optical fibers and applications.

C03: Explain the concept of dual nature of matter,significance of wave function,free
electron and band theory of solids K-P model, concept of effective mass of electron.
C0O4: Explain the concept of dielectric constant and polarization and its types,classiuus
mosotti relations,applications of dielectric and magnetic matetrials.

C05 : Explain the concept of semiconductors, Superconducters hall effect and

£ Mo.of | Total
Uh'lm Outcomes Mame of the Topic Periods = Perio Referen | Methodolog
Ly ) . ce y to be
required | dS | paok | adopted
Lnit-1
co1: Interference in thin films by 3 Black
Expain the reflection,thin films ,Mewton rings
conceptof  concept Board
interference. dif Introduction and 1 Black
ference ~_Fresnel&fraunhofer diffraction | | | Board
between Single slit 1 Black
interference Board
Sgirsecéltﬂcr}assifl Double sli 1] [ ok
| =Hh Board
P ¥ Drdlr‘lﬂl’}f and T 1 16 T, T2 glack |
extraordina R20 Board
polarized light ™ pishercive and resolving power | 1| - Black
of grating . Board
Polarization |$;c;dsuctmn and its 2 Black
. | | | Board
Polarization by reflection 1
Polarization by refraction 1 Black
Board
Double refraction 1 Black
| | . Board
Nicols prism 1 Black
Board
Quarter and half wave plates 1 Black
Board
Based on problems E-
1 Classroom




R S - e L

Unit-2
COZUnder | Introduction and charecteristics of Black
stand the laser Board
basic . Black
concept of Spﬂnta_negus and 5‘5‘"‘_“'3"&‘-"‘ Board
LASER emission of radiation
light Einstein coefficient and population EIECk
sources,ap inversion ril
plications _ :
and Pumping mechanisms of ruby laser Black
working T, T2 Boar
I principle of 12 R20 d
optical He Ne laser
fibres. - ical fi Black
Introduction of optical fiber Bourd
; s . . Black
Claasification of optical fiber Board
Mumerical aperture and acceptance
angle of an optical fiber E-
Classro
om
Unit-3
Explain the concept of dual nature of Black
matter Boar
d
Cco3: Black
Explainthe |  Heisenberge uncertainity principles o
concept of Enar
matter Black
waves free significance and properties of wave e
electron functicn Boar
and band d
thﬁ?r'-" “E Schrodinger time independent and Black
HOSCH dependent wave equations Boar
concept of d
i effective 14 T, 12
mass of ) R20 Black
electron. | Concept of classical and quantum free Board
electron theary S
and explain the concept of Fermi dirac Elactcj
distribution functions and its levels. ot
Expain the concept of band theo Black
P P & Boar
d
bloch theorem,and concept Kronig- Black
Penny model gnar
E-K diagrams Black
g Boar
d
effective mass of electron Black
Board
E-
Classro

O m




AL

Co4: Unit-4
Explain the Explain the concept of dielectric
concept of p mﬂtﬂriglﬁ 1 Black Board
D'E;icg"c types of polarization 2 BElack Board
M s concept of Lorentz internal fields 2 Black Board
agnetic - . :
materials. Introduction of magnetic materials 1 Black Board
magnetic dipole moment 1
susceptibility&permeability 1 Black Board
Classification of magnetic materials 2 Black Board
T, 72
~domain walls, 1 | 14 rop | Black Board
v Hysteresis 2
concept of soft and hard magnetic
arsrl 2 Black Board
CO5.Expain Unit-5
the conce
semiconducto
e d Introduction of 2 Black Board
Ssupercondu . i
Ctors, caerier semiconductors and its
~oncentration _ types
of pand n carrier concentration of p 2 Black Board
type,ans and n type semiconductors
concept of concept of Hall effect and its 2 E-Classroom
y BCStheory applications. 4o | T2
Introduction of 2 R20
superconductors and its
types
BCS theory 1
Black Board
concept of Josephson effect 1
applications of 2 Black Board
superconductors
TEXT BOOKS:

M.N. Avadanulu P.G.K Shrisagar&T. V.5 Arunmurthy P.K. Palaniswamy 3™ addition SciTech publication 2013.

Engineering physics by D.K.Battacharya and Poonam Tandon and 5.Chand publication 11™ edition.
REFERENCE BOOKS:
Fundamentals of physics-Hallyday Resnick and Walker 10" edition John Wiley&sons.
2. Engineering physics by M.R.srinivazan, Mew age internaticnal publisher 2019,

3. Semiconductor physics and devices-Basic principle-Donald &, Neamen 3™ edition.

4. B.K Pandey and chaturvedhiEngineering physics 1% edition Cengage learning 2013.

Faculty Member Head of the Department Principal
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Code No: R201117 R20 SET-1

I B. Tech I Semester Regular Examinations, July/August- 2021
APPLIED PHYSICS
(Common to CSE, CSE-CS&T, IT , CSE-CS, CSE-IOT&CS incl BCT, CSE-CS & BS, CSE-IOT)
Time: 3 hours Max. Marks: 70

Answer any five Questions one Question from Each Unit
All Questions Carry Equal Marks

1. a) Describe and explain the formation of Newton’s rings in reflected light. Deduce (10M)
expressions for getting bright and dark rings in terms of the diameters.

b) When Newton's rings are observed in the reflected light of wavelength 5.9x10° (4M)
5cm, the diameter of the 10" dark ring is found to be 0.50cm. Find the radius of
curvature of the lens and thickness of the air film?

Or

2. a) With the help of neat diagrams, explain how Nicol's prism is used to produce and (10M)
analyze plane polarized light.

b) Define a quarter-wave plate and write the expression for its thickness. (4M)

3. a) Discuss various pumping mechanisms. Explain the construction and working of a (10M)
Ruby Laser with a neat energy level diagram.

b) What are the differences between the terms spontaneous and stimulated (4M)

emission?
Or
4. a) Discuss the propagation of an electromagnetic wave through optical fibres. (10M)
b) Explain the differences between single and multimode optical fibres. (4M)
5. a) Obtain Schrodinger time-independent and time-dependent wave equations. (10M)

b) An electron has a velocity of 600 m/s with an accuracy of 0.005%. Calculate the  (4M)
uncertainty with which we can locate the position of the electron.

Or

6. a) Discuss quantum free electron theory. Obtain an expression for electrical (10M)
conductivity by considering the quantum effects.

b) Write the conclusions given by the Kronig-Penny model. (4M)
7. a) Explain the diamagnetism, paramagnetism, and ferromagnetism on the basis of (10M)
magnetic dipoles of the atom.

b) What are Eddy Currents? Explain how they are produced and how they can be  (4M)
minimized.
Or

8. a) Explain the different types of polarization mechanism involved in a dielectric (10M)
material. Obtain the expression for ionic polarizability.

b) If an ionic crystal is subjected to an electric field of 1000 Vm™' and the resulting  (4M)
polarization 4.3 x 10 cm?. Calculate the relative permittivity of NaCl.

g 1of2
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10.

a)

b)

a)

b)

Explain how Fermi energy dependent on temperature and carrier concentration in  (10M)
the case of intrinsic as well as extrinsic semiconductors.

For an intrinsic Semiconductor with a band gap of 0.7 eV, determine the position  (4M)
of Er at T = 300 K if the effective mass of the hole is equal to six times of
effective mass of the electron.

Or
Discuss the formation of Cooper pair and energy gap in superconductors on the (10M)
basis of the BCS theory.

Write down the applications of superconductors. (4M)
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