(DPHY 01)
ASSIGNMENT-1
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
MATHEMATICAL PHYSICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

1. (a) Solve the differential equation y"+3y +2y=x°+x.
©HEOD BREBErR) $B:Y,B0908 ' +3y +2y =x" +x.
(b) Obtain the Recurrence relations for P,(x).
P,(x) 8Boié $ordys Somomromy oweedu.

2. (a) Show that J,(x)=2 j OB gy
T

0

1
Jo(x) —EI Cosxy dy 9 dErdoHod.
0

VA 1[
(b) Derive the generating function for Laguerre polynomials.

g8 2REre BBE0R HoESK ToRepH0.

3. (a) State and prove Necessary and sufficient conditions for f(z) to be

analytic.

f(2) Berdore eockerds 5080 2BAN BAY IBYBOH DEYHOE.

(b) State and prove Cauchy’s integral theorem and using Cauchy’s

2
integral formula, evaluate the integral § z - dz around the unit
2 p—

circle with centre at z=-1.

T Boog), I drosRy DEYDOE B TH By, S SRy &3BrRod, aodd 98,5

2
Soear 2 = —1 5¢5 BolBo8® S0 § z
@ [a] Zz _

. dz 39 e909T° D030E.



4. (a)

1<[z|<2.

(b)

(b)

1
2

in the region
2°-3z+2

Obtain the Laurent series expansion of f(z)=

1

1<)z €2 oot f(z) = ——n——
42 o808 (2) =t

Boog); ©°B0e5 VB8R 9VB0W0E.

State and prove Morera’s theorem.

030° ?ozso"ow:o& D87 H0G BoBaAS DETVOHOE.

® n-1
Prove that I Y dx=rzcotnr,0<n<1. Using integration around

Ol—x

indented semi-circle.

xn—l
1-

R0G08) W 38,6 Boeayy R0BRAS &33BT R0D I dx =rncotnz, 0<n <1l 8008,
0

X

Define and Discuss Covariant and Contravariant tensor.

§°3B805065 08050 SPoeTFDBAROES BB DEGDOWOE HBAKL HBYoWos.



(DPHY 01)
ASSIGNMENT-2
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
MATHEMATICAL PHYSICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

1. (a) Explain about Symmetric and Anti-symmetric Tensors.
220(¢38 20800 00l I(EE B)E K80 IHBoWOG.

(b) Discuss about transformation laws for the Christofell symbols.

BYDS 258 §°30 $898D dr@res H80d HByovod.

2. (a) Explain about covariant derivatives.

§%380%065 & 180D HBoDOE.

(b) Discuss Laplacian operator in Riemann space.

BI7® (5880S° erarofod 95668 8o H8)0Hodk.

3. (a) Find the Laplace transform of (M)

t

(cos at — cos bt

t ) B, i 969EHD KR0S

(b) Find the Fourier series expansion for the standard square wave,

£ )_{—1 (-1<x<0)

+1 (0<x<+1)

[PeR0eedE BB BBoKo §%0 PBAE HBR dBeIL KR0S, f(x)

-1 (-1<x<0)
{+1 (0<x<+1)

4. (a) Find the inverse Laplace transform of L‘l{;z}
(s+a)(s+b)

S

N
(s+a)(s+b)

} B0, DS PPN FB5EHH SRR,

: : 1 <1

(b) Find the Fourier Transform of f(x)= for || < .
0 for |x|>1

f(x)= {1 for x| <1 FBoo¥), PBODHE SEHEH) KR0S,

0 for |x|>1
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(DPHY 02)
ASSIGNMENT-1
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics

CLASSICAL MECHANICS AND STATISTICAL MECHANICS

MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

(a) State and explain D’Alembert’s principle and derive the

(d)
(a)

)
(a)

(d)
(a)

(b)

(a)
)

Lagrangian equation.

Derive the Lagrangian equation from Hamilton principle.
State and prove Euler equation of motion for a torque free
motion of a rigid body.

Explain inertia tensor and the moment of inertia.

Obtain Hamilton Jacobi equation for Hamiltons principle
characteristic function

Discuss the free vibration of a linear triatomic molecule.
Obtain canonical equations of motion in poisson bracket
notation.

Derive canonical transformations and give condition to be a
canonical.

State and explain the Boltzmann equipartition theorem.
Distinguish between microcanonical, canonical and grand

canonical ensembles.



(DPHY 02)
ASSIGNMENT-2
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
CLASSICAL MECHANICS AND STATISTICAL MECHANICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

(a) Explain the third law of thermodynamics.

(b) Explain the classical limit of the partition function.

(a) Discuss the theory of white dwarf star.

(b) Explain Bose-Einstein condensation.

(a) What is Gibb’s paradox? How it can be resolved?

(b) Derive the distribution law for Maxwell —Boltzmann and
Bose — Einstein statistics.

Write notes of the following.

(a) Action angle variables.

(b) Liouville’s theorem.

(¢) Theory of small oscillation

(d) Darwin-Fowler method.



1. (a)
(b)
2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
5. (a)
(b)

(DPHY 03)
ASSIGNMENT-1
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
QUANTUM MECHANICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

Write a note on basic postulates of quantum mechanics.
5750600 305°08) dgrozren H8od orakod.

Briefly explain Ehrenfest theorem.
?mao?pg ?ozs(;oéo K80 KHor dHBoH.

Obtain the solution of wave equation for a particle moving in
three dimensions in a constant potential field with finite
walls.

28208 K8 83 Sogrsy FBoS® 2 Seros’ S8 Lerdd B0 SDEGE0 By,

38ax),0°%) 0°03008.
Write the solutions of wave equation for a linear harmonic

oscillator.
REY HEYOE L2BeE 5730 DS IEYe0 B, HBxY,T°R FPAH0E.

Explain stark effect in hydrogen atom.
G S 0e0dS” b, WerHo 080 Lo 95BoBok.
Explain WKB approximation.

WKB 52088800 809 orasrod.

Write a brief note on time dependent perturbation theory.
B Eowoed 2eBYdS dgrodo HB0d Horr H380H0&.

Write a note on sudden and adiabatic approximation.
DS H0Basw e9d0oDae3E DdoESea0 K80 T0%08.

Write commutation relations for angular momentum
operator.
£SR3 D0B00ewo 55868 §50 93°8)& HowogreRy FoH0d.

Give an account on Pauli's spin matrices.
O @ JeBo HB80d TPk,



. (a)

(b)

. (a)
(b)

. (a)
(b)

(DPHY 03)
ASSIGNMENT-2
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
QUANTUM MECHANICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

Give an account on Eigen values for L?and L.
L% 508050 L, §%0 5485 200907 gree asgos.

State and explain Clesbach Gordon coefficients.
Sy RTee M0esseoR0 287,908 208050 9580B0k.

Obtain equation of motion in Schrodinger's picture.

@8, &orE DT IESE0 700G,

Write the application of Heisenberg's picture to Harmonic
oscillator.

TTRSRE B, D0 BN, RUDETR) FEYIE LIBeBLH @rofod.

Give an account on Negative energy states.

D DG ReY) 0 oraod.

Obtain Dirac's equation in the presence of Electromagnetic

field.
DAY 0% EB0 HFS® FooE Bovk); PHOESeRRY T8

. Write a brief note of the following :
808 T°0S° I Bo&oedd KHore @i,

()
(b)
(©
(d)

Uncertainty principle
@BQQX)GS ?om(;oéo

Variation method

DBBOSS WEE

Spin angular momentum
2@ §%BaH BosRoowo

Probability and current densities.
Pogragh B0 (I o|sBen.



(@)
(d)

. (a)
(b)

. (a)
(b)

. (a)
(b)

. (a)
(b)

(DPHY04)
ASSIGNMENT-1
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
ELECTRONICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

Discuss the working of voltage follower.
SBE E%96 508K HByowos.

Explain the working of Class AB power amplifier.
50-AB 558 asrodpoib @ny, 500 9580508,

What are Maxwells equations?
358y ¢Sy BESeTR0 ID0E3?

Discuss the propagation of TM wave in rectangular guides.
88 v8o5Rs°8 DSFES® TM 35 Gy, 380 /0800 38y030E.

How does a Klystron work?
B e DD BRoB? 958oH0k.

What are Microwave resonators? How do they work?
WE'DS BBy 180D BELHBT T 5D SKR 9HBoHOE.

What is frequency modulation?
B35 B°¢gBRS @083 D20e3?

Discuss FM detection using Foster — Seeley discriminator.
P36-08 &d)203080 esarhRod FM a855 800 $8yos0d.

Discuss the working of super heterodyne receiver.
B0e36 2re36°BS 8ANE e A2 99B0H0E.

Explain Sky wave propagation.

VD [FIe80 HBowos.
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. (a)
(b)

. (a)
(b)

(DPHY04)
ASSIGNMENT-2
M.Sc. DEGREE EXAMINATION, JUNE 2022.
First Year
Physics
ELECTRONICS
MAXIMUM MARKS :30
ANSWER ALL QUESTIONS

What is an encoder?
255,658 €908 J20e3?

Discuss about the working of Demultiplexer.
&20953),6 K809 HTorr 9580308

What are Synchronous and Asynchronous Counters?
3505798 508050 ©355°DE T0e08) IDEI?

Discuss about D-flipflop.

D—ggfaﬁmofm 809 9580908,

Explain the architecture and pin diagram of 8085 processor.

8085 (9708 GBY), DTYE0 B30 DS Bgr DR dHB0vod.

. Write the following :

()
(b)
(©
(d)

Wein bridge oscillator.
DS 0§ E38e8.

Demodulation of AM waves.
AM 35 &ara@Sas.
Master-Slave JK flipflop.
29825 JK 955

Addressing modes of 8086.
8086 D|¢ED0R ).



