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1.

(a)

(b)

(a)

(b)

(a)

Answer any FIVE questions.
All questions carry equal marks.
Solve the differential equation y"+3y +2y=x°+x.
©HEOD BREBErR) $B:Y,B0908 ' +3y +2y =x" +x.
Obtain the Recurrence relations for P (x).
P,(x) 8Boié $ordys Somomromy oweedu.

1
Show that oJ,(x —EJ' Osxy dy
T

0

cos xy

Jo(x) —Ej‘\/—

Derive the generating function for Laguerre polynomials.

dy  d87d0H0d.

3

g8 2REre BBE0R HoESK ToRepH0.

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

analytic.

(b)

Z) IBIeTH 0N G0eTDE eDBEAN BB BRD IBIBIOR VEYH0E.
™ & o @ 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.

1

(a) Obtain the Laurent series expansion of f(z)=— E— in the region
25 —oz+
1<[z|<2.
1<|2| <2 1@roos’ f(z) = 2; Boog); ©°B0e5 VB8R 9VB0W0E.
z°-3z+2 -
(b) State and prove Morera’s theorem.
J0080° ?ozso"o@“:o& D87 H0G BoBaAS DETVOHOE.
o  n-1
(a) Prove that J'f dx=rcotnz,0<n<1. Using integration around
—-X
0
indented semi-circle.
® xn—l
R0G08) W 38,6 Boeayy R0BRAS &33BT R0D J.l dx =rncotnz, 0<n <1l 8008,
—-X
0
(b) Define and Discuss Covariant and Contravariant tensor.
§°3B805065 08050 SPoeTFDBAROES BB DEGDOWOE HBAKL HBYoWos.
(a) Explain about Symmetric and Anti-symmetric Tensors.
220(¢38 20800 0ir0ed I(EE B)E K80 IHBoWOE.
(b) Discuss about transformation laws for the Christofell symbols.
BYEDS 958 §°30 $898D dr@res K800 HByovod.
(a) Explain about covariant derivatives.
§°380%0065 &gy 80D HBoDOE.
(b) Discuss Laplacian operator in Riemann space.

B3 ($880S° erarofod 95668 HHBod H8)0Hodk.



(a)

(b)

(a)

(b)

Find the Laplace transform of ( t

cosat —cos btj

(cos at — cos bt
t

) B, i 969D KR0S

Find the Fourier series expansion for the standard square wave,
f(x) {—1 (-1<x<0)
x)=

+1 (0<x<+1)

[PeRoeedE BB BBoro §%0 PBAE HBR dBeIRL KR0S, f(x)

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

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

S

N
(s+a)(s+b)

} BooE); DS OPPR FB5EHH SRR,

Find the Fourier Transform of f(x)= {1 for |x| <1

0 for |x|>1"

flx)=

1 for |x| <1
FBoot, PBONE FB5THD0 ERA0E.

0 for |x|>1
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Answer any FIVE questions.
All questions carry equal marks.
State and explain D’Alembert’s principle and derive the 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 dJacobi 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.

Explain the third law of thermodynamics.

Explain the classical limit of the partition function.

Discuss the theory of white dwarf star.

Explain Bose-Einstein condensation.

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

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



Write notes on any TWO of the following.
(a) Action angle variables.

(b) Liouville’s theorem.

(¢) Theory of small oscillation

(d) Darwin-Fowler method.



(DPHY 03)
M.Sc. DEGREE EXAMINATION, NOVEMBER 2021.
First Year
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QUANTUM MECHANICS
Time : Three hours Maximum : 70 marks
Answer any FIVE questions.
All questions carry equal marks.

1. (a) Write a note on basic postulates of quantum mechanics.

5°G0600 J05°IE) ﬁ)zgowoo K809 TroOG.
(b) Briefly explain Ehrenfest theorem.

1?607;353 ﬁ)zgoéo 809 KHorr 9580%H0é.

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

SB08 Rtos” D vogrdy JoS® D Sered’ 88 Lerdd ol
JEBea0 B, 38x),0°%) 0°000&.

(b)  Write the solutions of wave equation for a linear harmonic oscillator.

REY S PE L3868 §7%50 IS 3D8BE0 Boo); S8, 0°)) A0,
3. (a) Explain stark effect in hydrogen atom.
GRS DS’ 70, 198700 180D Ko HBoWOE.
(b) Explain WKB approximation.
WKB 3&088e90 0809 o°af00ék.
4. (a) Write a brief note on time dependent perturbation theory.
B E2oco DeIBYIS dgrodo HBod Hiore dHBoBok.

(b) Write a note on sudden and adiabatic approximation.



(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

R[S 08050 e9&0520638 5 ES0 HB0D TraHod.

Write commutation relations for angular momentum operator.

E°Ra% 0eso es5Bed §550 22836 500G [TP000E.

Give an account on Pauli's spin matrices.

r® Jo° |88 Joe o 809 TroDodk.

Give an account on Eigen values
2
L and L,.

L* 208050 L, §%50 485 deuded gree ad08.
State and explain Clesbach Gordon coefficients.

3oy ATEee 089500 D870 HHBARD HBoHOE.

Obtain equation of motion in Schrodinger's picture.

1R8),G0Kd DEre 80 T°0H0s.

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

TTRSE Bov); B0 B, WROIGTRY FERYIE EIBeIBL Ao,

Give an account on Negative energy states.

RESS DG ey §70 Traod,

Obtain Dirac's equation in the presence of Electromagnetic field.

DEBIBADHI, 08 O JTEOS® Go°E Bowg); HEBeETRY TPaHod.

Write a brief note any TWO of the following :

808 T0S° AP BoGoedd HSore @A

(a)

(b)

©

Uncertainty principle
9,

@2){33&)&% a)zgoéo

Variation method

DBBBS &

Spin angular momentum

for



S §%30% Bowdvoeso

(d) Probability and current densities.

Q0§ BTN (57T Fe0(SBeV.
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(b)

(b)

(b)

(b)

Answer any FIVE questions.

All questions carry equal marks.

Discuss the working of voltage follower.

S'BE SO S0HK BByoDok.

Explain the working of Class AB power amplifier.

$R-AB 555 airo0Hb G, 509 HBowod.

What are Maxwells equations?

358y $6y SDoEBeTe0 JAEI?

Discuss the propagation of TM wave in rectangular guides.

B8 SBBR-ES ISRES® TM DS Boog), (3-8 19800 DB)0H0é.

How does a Klystron work?

Bl® o I B0B? 9HBoDHos.

What are Microwave resonators? How do they work?

WEDDS BAeS 809 BELDBI® T3 5D SO HBoDOE.
What is frequency modulation?

B350 HI°6sBAS @083 DDe3?

Discuss FM detection using Foster — Seeley discriminator.

PYB-0B BHReBd &3BRod FM &B5S 0803 $8)000&.



(a)

(b)

(a)

(b)

(a)

(b)

Discuss the working of super heterodyne receiver.
Boe36 2re36°BS 896 e D202 9HBoDod.
Explain Sky wave propagation.

YR PTB0 dHBoWos.

What is an encoder?

AT),¢8 @083 I20e3?

Discuss about the working of Demultiplexer.

&209:38,6 Ko80d KHiore 9:58030E.
What are Synchronous and Asynchronous Counters?
$:505°9% 5800 e5H05°E T0eod) D0e3?

Discuss about D-flipflop.
D-295r9 K809 d580H0&.

Explain the architecture and pin diagram of 8085 processor.

8085 (7008 G, BTYeI0 S0BAKN IS B VTR DIBoDOE.

Write any TWO of the following :

(a)

(b)

©

(d)

Wein bridge oscillator.

S 0§ 8.38e8.
Demodulation of AM waves.
AM 35y GareiosBae.
Master-Slave JK flipflop.
$07986-25 JK 9870
Addressing modes of 8086.
8086 J(Enon d°&).




