
Totel Peger-E PG/[VS/PH S I 402.1 & 402.2
l2s

M. Sc. 4th Semestor Examination 2025

PAPER- PHS-402.1 & 402.2

iult Marks :50

Time :2hours

.Answer all questions

lle fiSua k the right M magin irdide ntb
Candidates are required to give their answers in

their own words as far as practicable

PAPER - PES-402.1

' (Statistical Mechanics-Il')

lMarks:2Al

l. Answer any two questions: 2x2

(a) Find an expression oftotal number of
particles of thin film (2D) obeying B.E.
statistics.

( fun Ov't I



(2>

(6) For jth node .Of vibration,dispersion;

reration ,,=ff""(#)
Find the density of states.

(c) Write down an expression ofphotoelec-
tric current density for tw)$.

(d) Write dqmFluctution- di3sipation theo-

2. Answer any rwo qrrestions : 
' 

4 x2

(a) In Landau theory of diamagnotion, write
down an expression ofgrand partition

tunction and show that O=##
IEII

where ^ - @ and other syrnbols

rlem.

have usual meanings.
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(6) In B$gg wi[ian approximqtion show that
Long range, order parameter near T",

3 T_T /,
,=[

T

(c) Find a expression of photoelectric current

density for ftw( work tunction (Q).

(d) Prove that for degenerate electron gas

pressnre r=!n Er(o).

3. Answer arny one question:

(a) In ID using chain ofN sites,

N-2

Find the correlation function

for rry' + co.

8xl

-J2
lv-lI
Fl

H =-J I ,s ^s. -I t+z
.ssi i+l

(t, t*, )
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(D), For 3D gas of bosons, single particle
€ners/

e(p,n)=$* r:n, I

WhereAis apositive constant aad n= -. j
toj is an integer. Find an expression of

/, al rfir; **A*ofB-E. condeosario.

I IntemelArresonclt - Gi Mrr]r,l

I

PAPEN, - PES.O2.2

(Nwtur Physics)

lMarks:201

Answer any fro questions :

(a) Show that the scattering angles ofneuEron
in both Lsystem and C.syste,m are almost
same if the collision is against a very
heavy nucleus.

2.x2
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(D) Present graphically how Bohr-Wheeler
used the liquid-drop model to explain the
process of nucler fission reaction.

(c) How would thg limitations of liquiddrop
model be resolved in the single-particle
nuclear shell model ?

(d) Write the disadvantages of nuclearreactor
as a neutron souFce.

2. Answer any two questions : 4x2

(a) (fl Find the spin, parity and magnetic-. molrernt of ,.S3 nwlide using nuglesr
shell model.

(ir) Show that the maximum loss of
enerry in a single collision ofneutron.
with the moderator nucleus is propor-
tional to the initial energy ofthe
neutron. 2 +2
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i

(b) (, The compound nucleus can become

de-excited either ihrough y-"missioo
or by fission into nuclear fragments.
The mean life-time ofthe compound
nucleus is found to be 4.7 x 10-rs sec

and the partial widttr forl-emission is

f, = 3.4 x 10? leY . Find the partial

fission width of f forthe emissionI
of fragmenty.

(ii) How can you establish that neutrons
at low energr behave like a gas ? 2 + 2

(c) Writca Shortnote on a crystal.nonochro'
mator for neutrons. 4

(d) (D tnoaseofhamrsnicoscillatornuclear
shell model;establish therelation
between the harmonic oscillator
frequency and the nuclear mass

number.

q,
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'

(ir) What are the experimental evidences
in supports ofthe nuclear shell struc-ture? 3+ I

3. Answer any one question : g x I
(a) (r) The neutronandproton inadeuteron

nucleus interact tbrough a square-well

potential of width b=l.9xl}-ts m
and dePth Vo = 4OMeY in the / : 0
state. Calculate the probability that
the proton moves within the iarrge

. of the neutron. Use the approxima_

tionthat ^r=*, =tn.d kb=t12,

where t= m lh arid e IS(ro-. )d d

the binding energy ofthe deuteron.
Also, find the mean-square radius of
the deuteron nucleus.

(ir) FIow can you establish that neutrons
at low energy behave like a gas ? 5 +3
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(A) (, Find theexpression for threshold
energy (E) for arr endoergic nuclear

reaction. Hence, show that

(rn)r., = -9.(t+ n, I M *) .

Slmbols have their usual meanings.

(ii) In case of tlie scrittcring oithermal
nGutrons wEve with matiler, find the

expression,for the refractive index
ofmatter. 5+3

I In@rnal AcsccemeEt - 05 Marks ]
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