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M. Sc. 4th Semester Exammatlon, 2025

) PHYSICS |
PAPER PHS- 402 1 & 402. 2
Full Marks : 50
Time : 2 hours.

Answer all questions |

| Theﬁgtmmthenghrhmdnwgmmdwatemarks

Candidates are required to give their answers in
their own words as far as practicable

PAPER — PHS-402.1
( Statistical Mechanics-11')

[Marks : 20].

1. Answer any fwo questions : - 2x2

() Find an expression of total number of
particles of thin film (2D) obeying B.E.
statistics. .
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(1)

(b) Fof_ Jjth mode of vibration dispersion: -

. "_‘f4k Jn
relation Wj"f sm( 5 N)

Find the denSIty of states.

() erte down an expression of photoelec-
tric current densxty for hw))d)

() Wnte downF luctuatlon- chsmpatlon theo-

2. Answer any two quéstions . 4x2

| (a) InLandau theory of diamagnetion, write o
. down an expressmn of grand partmon '

function and show that N = N =22

heH

x= 2K, Tm and other symbols g |

where

~ have usual meamngs
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(3) -

| (6) In Braggzwillian.appfoximation show that
Long range order parameter near T,

Yy
3(r, -7)
L= T .

(¢)- Finda exﬁression of photoelectric current
density for im( work function (¢).

(d) Prove 'tha’t_ for degenerate electron gas

pressure P ='§'" E,(0).

3. Answer any one question : 8x1
(@) In ID using chain Of N sites,
CNA - - N2

=—JZSS -, ss.

i i+2
i=1 ’ i=1

- Find the correlation functlon (_S‘. Si+l>

for N 00..
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(4)

(b) For 3D gas of hosons, smgle partlcle
‘ energy R
y e(P n)= .‘plz_.;..An o
2m .

- Where Ais a positive constantand n=—j -
toj is an integer. Find an expressmn of

¥4, and e condition of BE. condensation.

1 Intemal Asilessmentr—- 05"'Mar.kss]r :
 PAPER — PHS4022 -
' (Nuclear Physics )
"[Marks :20]
1. Answer any two questlons | o | '2 <2

(a) Show thatthe seattermg angles of neutron
in both L-system and C-system are almost -
same if the colhs:on is against a very o
heavy nucleus. o

PG/IVS/PHS/402.18402.2/25 ' | ( Continued)



- (5

- (b) Present g'-r’ziphiCal_,ly'h-dw BohrfWhééler :
used the liquid-drop model to explain the
process of nuclear fission reaction.

|
' (¢) How would the limitations of liquid-drop
| model be resolved in the single-particle
' ' - nuclear shell model ?

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

" 2. Answer any two questlons . 4x2

(a) (i) Find the spin, parity and magnetic-
: moment of  S* nuclide using nuclear
_ shell model; |

(u) Show that the maximum loss of
energy in a single collision of neutron.
with the moderator nucleus is propor-
tlonal to the initial energy of the
neutron. - 2+2
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(6)

-4 . .
f

(b) (i) The compound nucleus can become
de-excited either through y-emission
or by fission into nuclear fragments.

- The mean life-time of the compound
" nucleus is found to be 4.7 x 10“5'sec
and the partlal w1dth for y—emlsswn is

I =3 4x107 eV Find thepartlal

ﬁssmn width of I for the emission -

-of fragment:y.

(if) How can ydu establish fhat neutrons
at low energy behave likeagas ? 2+2

(c) Write a short noteona crystal monoch:o-
- mator for neutrons o | 4

(d) (z) In case of harmomc oscillator nuclear |
- shell model, establish the relation
between the harmonic oscillator
frequency and the nuclear mass
‘number. |

P@TVS/I_’HSMM.IMOZWZS ( Continued)



(7)

(u) What are the expenmental evidences
) in supports of the nuclear shell struc-
ture? - o 3+1

3. Answerany one question: = C8x1

: (a) (/) The neutron and proton in a deuteron
' - ‘nucleus interact through a square-well

- potential of width »=1.9x10""
‘and depth ¥, =40MeV in'the /=0
state. Calculate the probability that
‘the proton moves within the range
_ of the neutron. Use the approxima-

tionthat 7, =m_ =mand kp=n/2,

_whert; k=,/rﬁ(l<)-ed)/ﬁ and ed.is |

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

(i) How can you establish that neutrons
at low energy behave likeagas? 5+3
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(.8 )

(b) () Find the expression for threshold -
~ energy (E,) for an endoergic nuclear
reaction. Hence, show that

. (E”l )s-o‘ = —Q.(1+mx /MX) )
~ Symbols have their usual meanings.
(ii) In case of the scattering of thermal
neutrons wave with matter, find the
\expressioni-for the refractiveindex = *
of matter. - 5+3°
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