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Note : Attempt all Sections as directed.
frdemam @it @vsl & S R
Section-A / @UE-3
(Long Answer Type Questions)

(et sl v )
Note : Attempt all the three questions. 10 each
it R e % I AT
I.  Derive Lorentz transformation equations.
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OR/3194at
A body moving with velocity v, has a mass m,
m
Show that m = —%’j— Where c is the velocity
Vo

of light and m,_ is the rest mass of the body .

T five foma g m 8, vaT & A W w
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2. Discuss how probability distribution of N
particles becomes narrow ag number of
particles increases.
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If partition function of molecules ofan ideal gas is
z, then show that mean energy < E >= '—glogz
d
h 1T ) - 1 2 v
where g kT » K 1s Boltzmanng constant and T
15 absolute temperature.
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Derive the relation S=k log W, where S is entropy
and W is the thermodynamic probability of the
state of the system, k is Boltzmann’s constant..
g S=k log W 1 T | S werdt &
o W B & s i I it 21 k
Ao s 2

OR/3gaT

Define Fermi energy and Fermi level. Show that
the average kinetic energy of a free electron at
0°K_ is 3/5 part of Fermi energy.

o ot o i e A T | R 5 T
= T ) sl T A 0K wdf 3t
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Section-B / @S-
(Short Answer Type Questions)
(g I YT )

4, Attempt any five questions,

3 each
fasdt wier st & I AR
(1) Sﬁow that velocity of light C is ultimate
speed of the particle.
g 0 3 s A et Tt T = 2
(1)) Two object move towards each other

with speed .95C in laboratory frame.

Calculate their relative speed.

& fUUg % qmt # six 95¢ F AT ¥ W
T 2, I TR et i ay
(i) Write the postulates of special theory of
relativity.
fafery e & T B sy fargs
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(iv) Differentiate between macroscopic and

microscopic states.
T 3 T @ e & 4N sk
|
(v) Explain phase space and phase cells.
FA HY 3R F PifSH H THIRA|
(vi) Write a short note on law of equipartition
of energy. https://www.mjpruonline.com
3ot g frm W @Y A faked)
(vii) Define Fermions and Bosons.
e T A IR B

(viii)Distinguish between B-E and F-D

statistics.
R-E 3tk p.p ifefedl @ qe
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Section-C / @S-
(Objective Type Questions)

(agE w9 )

5. Attempt all questions. I each
woft ¥ % I difvm)
(1)  Rest mass of photon is
h
(a) e (b) b,:l
() o h
(d) Sy
BT B R Fe & -
h
D N @
) 0 h
®
(1) Anelectron hasa Velocity 99¢. Tts energy
WIH be (m0= 9.1X]U1slkg & c= 3)(103 In/
sec)
(a) 3.6 Mev (b) .31 Mev
(c) 31 Mev (d) .03; Mev
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(iii)

@ s & A 9% 3, TR v oy

(m,= 9.1x 10~ T4 ¢= 3% 10° Fo/Ro)

(A) 3.6 Mev (@) .31 Mev
(d) 31 Mev (@) .031 Mev
In two dimensional phase space, a one

dimensional oscillator can be expressed

as
(a) A straightline (b) A parabola

(c) Acircle (d) Anellipse

(V)

B Wmmﬁwmﬂarm
2

(31) K (F) ho

() h* (F) ht

The fermions has

(a) Integral spin

(b)  Half Integral spin

(¢)  Zero spin

(d) None of these

3 frfg For aTew ¥, e fw AfE @ i o &
Tl ¢ oY - () i R
(1) & T @) TF TEd
@ G () U A (%) 37 qories fe
(iv) The volume of a cell in six dimensional (%) v R

phase space is (@) #7E T8
(a) B’ (b) he
(c) h? (d) hs
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