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APPLIED PHYSICS-II
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[Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one
question from each Unit.
Unit 1
1. (a) Name various types of bonds in solids and give one
example of each. 10
(b) Construct Wigner-Seitz primitive cell. S
2. (a) Discuss in brief crystal structure of sodium chloride
and cesium chloride. 8
(b) What are Miller Indices ? For a simple cubic lattice,
find the ratio of spacing of (110) and (111) planes.
7
(3-66/6) 1.-32027 P.T.O.

http://www.kuonline.in

urauijuony - mmsmydpy

urdurjuony manm/dyy

3. (a)
(b)
4. (a)
(®)
5 (a)
“(b)
6. (a)
(®)

http://www.kuonline.in

Unit II

What do you mean by phase velocity and group
veloeity ? Derive the relation between phase velocity
and group velocity. : 10
What is the physical significance of wave function(
¢ ? : 5

State Uncertainty Principle and discuss its various

applications. 7

Discuss the shortcomings of the classical physics

and derive and Planck’s radiation law. 8
Unit 111 )

What is Hall Effect ? Mention applications of Hall

Effect. - 7
What is meant by Fermi Energy ? Calculate its

values for free electron gas at 0 K. 8

What is Wiedemann-Franz Law. ? Explain the
thermal conductivity of metals. 7

Prove that for a completely filled band, the number

of effective electrons vanishes. 8

2
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Unit IV

What are Superconductors ? List the general features
of superconducting materials and explain. 8

Discuss various applications of nanomaterials. 7

8. (a) Explain sol-gel method for synthesis of
nanomaterials with its advantages and disadvantages.

7

(b) .Derive the London se,qua;ion with reference to
superconductivity. 8
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APPLIED PHYSICS-II
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[Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I
1. (a) Explain Diamond structure, Calculate its packing
fraction. 7
(b) What do you mean by point defects in solids ?
Derive an expression for Concentration of Schottky
defects in a crystal. 8
2. (a) Explamtwnandlhrccdmomlhavmshmu
(b) Explain various lattice Symunetry operations. 7

Unit I
3. (@ What are De-Broglic Waves ? Show that the
De-Broglie group velocity associated with the wave
packet is equal to the velocity of the particle, 7

(3-412) 1-32023
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Derive Schrodinger time dependent equation for
malter waves. 8
What are the limitations of old quantum
theory ? Explain wave particle duality by giving
examples. C
Explain the existence of neutrons, protons and alpha
particles in the nucleus on the basis of Heisenberg
Uncertainty Principle. 8

electron theory of

metals. ' 8
Derive an expression for Density of states.
7

Discmtheoﬁsinofmmbuﬂsinsoﬁdsmthg
basis of Kronig-Penney Model. 7
Discuss briefly the following :

(i) E-K diagram

(ii) Fermi-Dirac distribution function. 4x2=8

2
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Unit IV

7. (a) What is Meissner Effect ? Explain.
(b) Discuss various properties of nanomaterials.

8

_8. (a) Explain Bottom-up and Ball milling method for
synthesis of non-material with its advantages and

disadvantages.

(b) Discuss various applications of superconductivity.
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PHYSICS-II
Paper-204

Time : Three Hours] [Maximum Marks : 60

Note : Attempt five question in all, selecting at least one question
from each unit. All questions carry equal marks.

UNIT-I

1. Explain various types of point defects in solid. Derive an
expression for concentration of Schottky defects. 12

2.  What are Miller Indices? How are they determined? Give
their significant. 12

UNIT-II

3. Explain Drude's Theory of Conduction to derive an

expression for electrical conductivity. 12

4. (a) What is Planck constant? Explain its importance. 6

(b) Give differences between quantum and classical

Physics. 6
UNIT-III

5. Explain the concept of effective mass. How does it depend
upon E-k curve. 12

16140/PDF/KD/1675 [P.T.O.
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6. What is an extrinsic semiconductor? Drive an expression
for the variation of the fermi level with temperature for
p-type semiconductor. 12

UNIT-1V

7. What is photoconductivity? Explain a simple model of
photoconductors and calculate photoconductivity? How does
it depend on the light intensity? 12

8. Give Classical theory of paramagnetism and clearly explain
Curie law and also give the drawbacks of Classical theory.
12
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https://www.kuonline.in



uraurjuony mamm/dy

http://www.kuonline.in

Roll NoO. .ocecrcenrrensnrns Total Pages : 3

31046

BT-1/D-18
SEMICONDUCTOR PHYSICS

Paper-BS-115A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT-1
1. (a) Explain various types of crystal system with example.
M
(b) What do you mean by point defects in soilds?
Derive an expression for Concentration of Schottky in
a crystal. 8)

Explain the characteristics of the following unit cells
with examples: SC, BCC and FCC. 8)
(b) What are Miller Indices? Draw the following planes

(110) (TTT) and (T10). Q)

UNIT-II
What do you mean by wave packet? Show that the
De-Broglie group velocity associated with the wave
packet is equal to the velocity of the particle.  (8)

31046/1200/KD/2029 [FTO.
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(b) Derive Schridinger time independent equation for

matter waves. Give physical Significance of the wave
function. )]

4. (a) What is the need and origin of quantum mechanics?

(b) Explain group velocity and phase velocity. Derive the -

travels. (8)
UNIT-HI
5. (a) Discuss Drude's electron gas model to explain electrical
conduction in metals. (8)
(b) What are Brillion Zones? Explain. (0]
6. (a) Based on band theory of solids, distinguish between
conductors, semiconductors and insulators. (8)
(b) What is Hall Effect? Mention applications of Hall Effect.
(7)(
UNIT-1V
7. {(a) What do you mean by intrinsic semiconductor?
Derive an expression for carrier Concentration in
intrinsic semiconductor. 8
(b) Explain the working and characteristic of bipolar
junction transistor. M
31046/1200/KD/2029 2
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8. (a) Explain conductivity of charge carriers in n-type and

p-type semiconductors, )
(b) Describe the formation of p-n junction. Discuss its
cugrent voltage characteristic, )
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4. (a) Discuss quantum free clectron theory, 10
ROINO. coovvcrverrrrrerrssessse Total Pages : 02 (b)  What do you understand by Fermi-Dirac distribution
ion ?
- BT-2/M-19 32002 functiog” 10
PHYSICS-II S
Phy-102E _
5. (a) Explain Kronig Penney Model for the origin of
Time : Three Hours] [Maximum Marks : 100 energy bands. 15 (»
) . (b) . Draw E vs. K diagram. 5
Note : Attempt Five questions in all, selecting at least one _
question from each Unit. 6. What do you mean by Fermi Energy ? Derive an
expression for Fermi energy as a function of temperature.
Unit [ = N 20
_ 3 =l
1. (a) Explain the terms : lattice translation T/ectors, f f Unit IV
symmetry operations, space lattice and basis. 12 p: 3
(b) Draw diamond structure. 8 :r é_ 7. (a) What are Traps ? Discuss a simple model to show
e . 4 X 3 effect of iraps on the photoconductivity. 10
2. (a) What do you understand by l-.re el defects ? Derive 5 5 (b) Write a note on Photovoltaic Cell, 10
an expression for concentration of Frenkel defects . =
as a function of temperature. 15 8. (a) Derive an expression for magnetic susceptibility of
_ plibuiity
{b) Write note on Laue method, 5 a paramagnetic materials. 15
: (b) What is Meissner Effect ? 5
Unit I¥
3. (a) Distinguish between phase velocity and group ) o
velocity. Show that de-Broglie wave group associated hitp://www.kuonline.in
with a moving particle travel with same velocity as Whatsapp @ 930093001_2
that of particle 15 Your old paper & get 10/-
i N . . 0 T urd,
(b) What are the difficulties with classical physics ? 5 TR el e e 1
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BT-I/D-18
PHYSICS-I
Paper : PHY-101 E

[Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

1. (a)

®

2. (a)

(®)

®)

31002/4,250/KD/1145

UNIT-I1

What do you mean by polarization of light? Describe
the construction of the Nicol prism and show how it
can be used as a polarizer and as an analyzer? 12

Differentiate the phenomenon of interference and
diffraction. 8

Give the construction and theory of a plane diffraction
grating and explain the formation of spectra by it. 12

Newton's rings are observed in the reflected light of
A = 5.9 x 105 cm. the diameter of 10th dark ring is
0.50 cm. find the radius of curvature of the lens and
thickness of the air film. 8

UNIT-1I
Discuss Einstein's coefficients. Derive relation between

them. 12

What is meant by population inversion? Discuss its
importance in laser action. 8

[P.T.0.
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Discuss the propagation of light through an optical fiber.
Describe single mode and multi-mode fibers. 12

Calculate numerical aperture and acceptance angle of
optical fiber with py,q = 1.52 and p ., = 1.62, 8

UNIT-IIL

Derive relation between vectors D, E and P, 10

Derive an expression for the energy of electric field

established in a dielectric medium. 10

State and explain Ampere's law. 8
Write down Maxwell's equations in differential form
and explain their significance. 12

UNIT-1V

State the fundamental postulates of the special theory
of relativity and deduce from them the Lorentz
transformation equation. 12

Deduce the rest mass energy of an electron in Joules

and in eV. 8

Describe construction and working of G.M. Counter.
10

‘Write note on Interaction of radiation with matter. 10
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BT-I'D-19
SEMICONDUCTOR PHYSICS
Paper-BS-115A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. selecting at least one question
from each unit.

UNIT-I

Explain hcp structure and find its packing fraction. 7

(b) What is Frenkel Defect? Derive the relation to show
that Frenkel defect in ionic crystal depend on
temperature, 8

2. (a) Discuss the nature of bonds in the following: Na. Ice.
Mg. 7

(b) What is bravais lattice? Explain different types of
bravais lattice in three dimension. 8

UNIT-II

Explain the basic postulates of Quantum mechanics.
7

(b) Derive the expression for Schrodinger time dependent
wave equation for a free particle. 8

31045/1,200/KD/1078 [P.T.0.
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4. () State and explain Heisenberg uncertainty principle,
Apply this principle to find the binding energy of an

electron in an atom. 8
(b) Explain wave particle dualism with example, 7
UNIT-III

5. (a) Explain Kronig-Penney model for the motion of an
electron in a periodic potential. 8

(b) Wtat is Fermi-Dirac Distribution Function ? What is the
effect of temperature on Fermi function. 7

6. (a) What is Fermi energy. Derive an expressionfor carrier
concentration in terms of Fermi energy. 8

(b) Calculate the expression for effective mass of an electron
moving in a periodic potential. Explain its physical
significance. 7

UNIT-IV

7. (a) What do you mean by extrinsic semiconductor? Derive

an expression for carrier concentration in extnnsic

; 8
semiconductor.

(b) Explain the working and characteristics of field effect

. 7
transistor.

1Inden annmrmInTR 2
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8. (a) Discuss in detail Schottky metal semiconductor

junction.

9

(b) Describe the principle and working of semiconductor

laser.
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31002

BT-1/D-19
PHYSICS-I
Paper-Phy-101E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit.

e TRE T ¥ S T T B TR F§Y g ur

v % IR A
UNIT-1
(FTE-1)
1. @ How Fresnel’s biprism is used to measure the thickness
of thin sheet? @
(i) Explain the formation of Newton’s rings in reflected
light. (12)
() Taeh =R @ el & W ¥ e % e .\
wainm forg wem T < #2
@) Tt e 4 e & Iy fmin wio=ren
i)
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2. (@ Derive an expression for dispersive power of diffraction
grating. (10)
(ii) Describe the construction and working of Laurent’s half
shade polarimeter. (10)
() faerd= A # w=ida wfm % fog =om syE=
Hife)
(i) O T% YT deiie S A qd SEed @l
o S
UNIT-IT
(Ferrd-In)
3. (i) What do you understand by the terms : stimulated

absorption, spontaneous emission and stimulated
emission. http://www.kuonline.in (10)

(i) Explain the principle, construction and working of

semiconductor LASER. (10)
() smfafen =i & 9w 7 Afvaa ¥ ifiE sy,
ArehieTs Jee aur T S |
(i) e o (LASER) * oz, T au ssonst
=S R
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4. () Describe the propagation of light through an
optical fiber. (14)
(ii) What are the applications of optical fiber? {6)
() Wl O] & A @ WY % WeRO @ 99
e |
() WHT® g & HA-F0 ¥ o 2
UNIT-1II
(TSI
5. (i) What do you understand by Poynting vector? (10
{ii) State and prove Gauss’s law. (10)
(i) 9= dR | e = A 2
@ e = frem ey v fag S
6. (i) Deduce an expression for energy stored in dielectric in an
electrostatic field. (4]
(i) What are three vectors in dielectrics? Name and find the
relationship between them. (10)
(i) Tt for fogge @9 O ergaifes o weeife ool &
e =ie oot St
() SRS ¥ 7 do F-wE § §2 3 W fafay
Y IR WA T E FIC
31002/1300/KD/1423 3 [PTO.
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UNIT-IV
(FETE-1IV)

What was the objective of conducting the Michelson-Morley
experiment? Describe the experiment. How do you interpret the
resuits? (20)
frdeaa-mid ¥ & HeeR w1 R S A7 5 W
Fort SR sTa sl 9 e fRe veR w9 €2

() Write a note on Nuclear Reactor. (10)

(i) Describe the principle, construction and working of
Tonization chamber. {10)

@) T R = et fafaa
(i) SRR R % FAg, T o SO 1 FN
Eai el
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APPLIED PHYSICS-I
Paper : AS-101 N

(Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

(b)

)]

3. (a)

(b)

from each unit.

UNIT-

Explain with theory the construction and working of
Michelson's interferometer. 10

If red light source is replaced by violet light then what
will be the change in width of principal maxima of Plane
Transmission Diffraction grating. 5

What is the difference between Fresnel and Fraunhoffer
diffraction ? 8

Explain the effect of placing a thin film in the path of
one of the interfering beams of Fresnel's bi-prism. 7

UNIT-IX

Explain the construction and working of Nicol prism.
What are its limitation as a polarizer. 10

Describe various applications of laser. 5

31014/4,500/KD/1718 [P.T.O.

http://www kuonline.in

5

6.

(2)

(b

(a)

(b)

(a)

(b)

(a)

(®

(a)
(b)

http://www.kuonline.in

ol

Define Specific rotation. Describe the construction and
waorking of Laurents half shade polarimeter. 8

Explain the construction and working of semiconductor
laser. 7

UNIT-III
Explain step index single mode optical fiber with its(’
applications. 7
What are ultrasonic waves? How can you determine the
velocity of ultrasonic waves? 8
Explain with the help of a block diagram how optical
fiber communication system works. 7
Discuss the magnetostrictive effect method of production
of ultrasonic waves. 8

UNIT-1V

State the postulates of special theory of relativity and
prove the energy momentum relation E? = p?c? + mg c*
where p is the relativistic mass, 7
Describe the Michelson-Morley experiment and discuss
its results, 8
Explain how nuclear radiations interact with matter. 5

Describe the construction and working of Geiger Muller
counter and explain how quenching is achieved. 10

31014/4,500/KD/1718 2

http://www.kuonline.in



uraurjuony mamm/dy

http://www.kuonline.in

Roll No. wovvrimnssensnnns Total Pages : 3
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APPLIED PHYSICS-I
Paper : AS101IN
Time : Three Hours) [Maximum Marks : 75

Note : Attemnpt five questions in all, selecting at least one question
from each unit,

UNIT-I
1. (a) Explain with theory the formation of Newton's rings in
reflected light and how it can be used to determine the
wavelength of monochromatic light. 10
(b) Define resolving power of plane transmission grating.
5

2. (a) Explain briefly the theory of Plane Transmission
Diffraction grating. How do you explain absent order
spectra? i0

(b) A plano convex lens of radius 3 m is placed on an
optically flat glass plate and is illuminated by
monochromatic light. The diameter of 8th bright ring
in the reflected system is 0.72 x 102 m. Calculate the

wavelength of light used. 5
31014/3800/KD/1277 [PTO.
1012
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UNIT-I
3. (a) Explain the construction and working of Biquartz
polarimeter. 7
(b) What do you mean by double refraction? How this
phenomenon can be used for obtaining polarized light?
8
4, (a) Discuss the Einstein's coefficients. Derive relation _
between them. 7€
(b) Explain with the help of neat diagram the principle and
working of He-Ne laser. 8
UNIT-I
§. (a) What is the principle of propagation of light on an
optical fiber? Define the terms numerical aperture and
acceptance angle of optical fibre, 10
(b) Discuss various applications of ultrasonics. 5
6. (a) What do you mean by step index and graded index
multimode optical fiber? Explain clearly. 8
(b) Discuss the piezoelectric method of production of
ultrasonic waves. 7(
UNIT-IV
7. (a) State and prove the law of equivalence of mass and
energy. 7
(b) Derive Lorentz transformation equation. Using them
prove that "moving clock appear to go slow.” 8
31014/3800/KD/1277 2
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8. (a) Describe the principle and working of scintillation
counter. 7

(b) 'What is the basic principle of gas filled nuclear radiation
detectors? Describe the construction and working of
proportional counter. 8
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