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Exam. Code z 209002
Subject Code: 5387

M.Sc. PhYsics 2nd Semester

STATISTICAL MECHANICS

Paper-Phy-453

TimeAllowe<L--3 Hoursl [Maximum Marks-100

Note :- Section A is compulsory. Attempt ONE question

each from Seetions B, C, D and E:All questions

carry equal marks.

SECTION_A

(Bac.h questioh carries 2 marks)

1. What is Langevin function and discuss its behaviour at

low and high temperatures ?

2. For canonical ensemble, express specific heat at constant

volume (C") and mean energy (t, in terms of Helmholtz

free energy (A).

3. Write expressionforthe par,titionfnnctionfor l-D lnrmonic

oscillator.

4. Write an expression for the energy fluctuation in the

canonical ensemble.
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Exam. Code : 209002
Subject Code: 5388

M.Sc. Physics 2nd Semester

ATOMIC & MOLECULAR SPECTROSCOPY

Paper-phy-454

TimeAllowed-3 Hoursl [Maximum Marks-l00

Note :- SectionAis comprrlsory. Attempt one question from

each of the Sections B, C, D and E.

SECTION-A

l. (a) [/hich one term is possible out of the terms 32D,

and 4tFo? Write the values of quantum numbers
n, l, s and j for a possible term.

(b) What are fundamental and hot bands ?

(c) WhatdoyoumeanbybandcenEe, pandRbranches ?

(d) lfilhat are the conditions for a diatomic molecule to
be infrared active ?

G) Write Morse formula forpotential enqrgJi and draw
. Morse curve for a diatomic molecule.

(0 What do you understand by the fine structure of

. atomic spectra ?

(g) Dstinguishbetwoen simple, compourd andanomalous

tiplets.

7O74Qst8ycTT.38482 (C-ontd)
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SECTION_E
8' (a) Describe the chief characteristics ofvibrationar andpure rotational Raman spectra. l0(b) How the combined Raman and IR spectroscopy is

:.t 
in detennining the structure of molecules ?Lllscuss with examples. 

t09. (a) DefineFranck{ondonprirrciple. 
Dscusstheinrcnsity

distribution in the absorption and emission bands
from Frank-Condon O**r.. l0(b) write a note on dissociation energy and dissociationproducts. 

l0

7074astsycT?38482
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Exam,. Code : 209004
Subject Code : 5409

IVI.Sc. Physics 4th Semester

PARTICLE PHYSICS

Paper-Phy-S51

Time AlloweG-3 Hornsl [Maximum Marks-100
Note :- sectionA is compulsory. Attempt at least one qtrestinn

each from Sections B, C, D and E.

SECTION-A
l. (a) Give two corffnon properties shared by quarks and

leptons with explanation.

O) Give two differences betw"een quarks and leptons
with explanation.

(c) Draw a labelled Feynman diagram at the quark level
for the reaction

K*=zlo+e**v,
(d) What are the values of the spin, isospin, charge and

strangeness quantum numbers of s-quark ?

(e) What is the relationship between the hypercharge,
the shangeness and the baryon number of a particle ?

What is the value of the hypercharge for a strange
quark ?

7076(25[ycrT-sr9 I (Contd.)
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7.

6. (a) euark fla 
sEcTroN-D

;,fril:['il:'xTfl['1e;tuonsinteraction'

".",.-1'11qfu"i::ili:ftffir
the significance ofthemagni** or**.rn eremengof the mahix for these t"r, , l0(b) Can the charm .,ttqrL )^-

quark , aJ* 
quark decays'1o u (b, s, u or d)

whether * *Jiffi ,ffiTil# ;:,,,fr I#or Iikety to occur. Draw a tuly_tabet;;;.r#H
diagrarn of the .r"rr rr"*ii"i

Wth the help ofDirac spinors, 
"*o,,ritflffi; *rl:vector interaction, pr"r"ilirg ," *.* 0"..r. 

2A
SECTION-E

Establish the Euler_Lagrange equation for the fields and

me 
consrrrct,n" n*._rrffi.il:* 

erecromagnetic

lTffi##J.1,"qons and diasans * ."#
scattering. down thelr'{atix elementfortshabha

2a

8.

9.

707fiQstsycTT.sl9
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Exam. Code : 209CI04
Subieqt Code: 54I0

M.Sc. physics 4th Semester

CONDENSED MATTER PHYSICS_II
paper_phy_S52

TimeAllowed-3 Hotusl [Maximum Marks-100
Note :-Attempt alr the qtrstions from section-A and attempt

ONE question from each of the Sections B, C, D
and E.

SECTION_A
l. O Define magnetic susceptibility and give its physical' significarrce.

G) Define [armor theorem.

Gu) Neitherl\dn nor Cr are ferromagnetic bythemselves,' yet some of their alloys with other elements are
ferromagnetic. Why ?

(rD Can the domain strrctrc in a fenomagnetic substance
be detected by X-ray diiffiaction ? Give appropriate
evidence of your answer.

(v) Whatarethe

, *ooo,"*;mm ;t**sniction 
effect

7077(2St8ycTT-38483
(C.ond.)
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Exam. Code : 209004
Subject Code z S4l2

M.Sc. Physics 4th Semester

RADIATION PHYSICS

Paper-Phy-562

TimeAllowed-3 Hoursl fMaximum Marks-l00

Note :- Section A is compulsory. Attempt ONE question
. from each ofthe Sections B, C, D and E. All questions

carry equal marks.

SECTION-A

What do you mean by dose equivalent ?

Define the term kerma.

What is quality factor ?

List the names of different dosimeters.

Which are the general applications of dosimeters ?

What is Relative Biological Effectiveness (RBE) ?

Which are the acute biological eflects of radiations ?

Name some radiation shielding materials.

What is point source ?

What is buildup factor ?

7079(2s18)tcTT-38484

l. (a)

(b)

(c)

(d)

(e)

(0

(s)

(h)

(t)

0)

(Contd)
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SECTION-B

2. Discuss various sources of ionizing radiations.

3. State and discuss Bragg-Gray principle.

SECTION-C

4. What do you mean by dosimeter ? Discuss solid state
dosimeter (TLD).

5. Compare chemical detector with neutron detectors.

SECTION-D

6. Discuss stochastic and non-stochastic biological effects
of radiations.

7 ' Name the sources of radiation waste and discuss the
disposal of radiation waste.

SECTION-E

8. Discuss thermal and biological shields.

9. What do you mean by radiation attenuation ? Discuss
radiation attenuation from a plane source.

7079(2518)|CTG38484
300
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Exam' Code : 209004

Subject Code : 5413

M.Sc. PhYsics 4h Semester

REACTOB PHYSICS

PaPer-PhlY-S63

'imum lYlarks-l00Time Allowed-3 Hoursl [Max

Note :- Section A is compulsqry'Attempt one question

from each of the Sections B' C' D and E'

All questions carry equal marks'

SECTION_A

!. (a) What is Point source ?

(!) What is transport mean free path ?

(c) What is the difference between diffusion and'

drift ?

(d) What is slowing down densitY ?

(e) What do you mean by critical size of a nuclear

reactor ?

(f) List some applications of nuclear reactor'

(g) What is the role of rnoderator in nuclear

reactor. ?

(h) Name different fuels obtained from breeder reactor

(i) Define breeding ratio'

(t) Name anY five reactors in India'

.7080(2518)/cTT-3848s t (contd')
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SECTION-B

2. What do you mean by neutron diffusion ? In thermal

diffusion obtain steady state equation'

S.Findthesolutionofdifhrsionequationforaninfinite
plane source in a finite medium'

SECTION{

4. Discuss the energy distribution of thermal neutrons'

5. What is the difference between thermal and fast

neutrons ? Derive Fermi age equation'

SECTION_D

6. Discuss neutron cycle and then derive four factor formula

T.Whatdoyoumeanbybuckling?Discussgeometrical
buckling taking the case of any type of geometry'

SECTION_E

8. Discuss fast breeder reactors in detail'

g.Nametheconditionsaffectingthereactivityofanuclear
reactor and then discuss the effect of temperature'

70s0(25r8ycTT-38485
300
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Exam. Code : 211002
Subject Code : 5540

M.Sc. (Mathematics) 2nd Semester

REAL ANALYSIS-II
paper_MATH_S6l

Time Allowed-Three Hours] [Maximum Marks_100

Note :-Attempt any TWO questions from each unit. Each
question carries equal marks.

UNIT-I
l. State and prove Arzela,s theorem.

2. Suppose K is compact and {{} is a sequence of
continuous functions on K and {{} converges pointwise
to a continuous function f on K. Also, {(x) > {.,(x),
V x € K, tr = 1,2,3,..... Then { - funiformly on K.

3. The sequence of functions {{} defined on E, converges 
.

uniformly on E if imd only if for every e > 0 there
exists an integer N such that m ) N, n ) N, x e E
implies I {t*l - L(*) I < e.

4. Define equicontinuity. If K is compact and { e C(K)
for n : l, 2,3, .... and if t{} is pointwise bounded
and equicontinuous on K, then t{} is uniformly
bounded on K and contains a uniformly convcrgent
subsequence.

7391(25t8yCTT-39316 I (Contd.)
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