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B. Sc. (Part-II) Examination, 2024

PHYSICS
s e

Paper-I

Thermal and Statistical Physics
sl Ta witteda A

Time Allowed : Three Hours

Maximum Marks : 50

Note :  This question paper contains three sections
as under: '
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SECTION - A
g — A
1 () Write equilibrium conditions of an isolated
é» system. _
s faefa P B wnhE % wfEy
forfadr | |
(i) Differentiate thermodynamic and thermal
equilibrium. ;
SR qu Sui e ¥ e
P | '
gii) Calculate the efficiency of a Carnot engine
working between ice and steam. .
g% qar WY % G HE HWQ §L DAL T
A T@ar S DS | -
ﬁw) Explain the term “Partition function”.
qE fve Gad B AT B |
) What is Nernst heat theorem?
TR T WG /1 8 7
(yi) What is absolute zero temperature?
U 99 A9 9T B & 7
f{vii) What is phase space?
T STHIST FAT E 7
_(viii) Differentiate micro and macro states.
& Tar ¥yw s ¥ fave i
0x) Define equal a priori probability.
¥ qd Wi & afowiive SR
3
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(x) Write the Wien’s displacement law.

99 & faramgs fam &) fafad

SECTION -B
e — 9
UNIT -1
&g - 1

Establish equilibrium condition for a system at
constant pressure in contact with a heat reservoir.
T WS & §9% A o I9 9w Fea &
HATEqh o Widey 3a Bitd |

5

/3 State and define Clausius - Clapyron equation.

FATTTIE AR FHIHTT BT HY BT GeA~ DI |
5

UNIT -1I
=E —- 11

Derive an expression for mean energy of an ideal
gas in terms of partition function.

G B & W9 ¥ Th arast g @ siwg st
B H YA DI |
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2

Discuss thermodynamic scale of temperature.

Femad au Mm@ faEe S

5
UNIT - III
s — I
6 What is adiabatic demagnetization ? Explain
cooling by it. &
weue fagrasa fed wea ¥ 7 gk g ofiae &l
A |
| -]
7 Explain Joule-Thomson expansion. Draw
inversion curve and explain it.
Je-4THET Y B GAEA | gohd 9% Wiaat
ey |
5
UNIT -1V
e - IV
} Derive the relation between thermodynamic
probability and entropy.
SR WTRiear U Tl § e T it )
5
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9  Derive expression for partition function and
average energy for monoatomic ideal gas.

ws wias st e % Rl d@feeer s g
sraq s % o T B | 2

UNIT-V
wE -V

10 What are ortho and para hydrogen? Explain on
the basis of nuclear spin statistics. '

mﬂﬂ&nm@mw%?mﬁﬂﬁﬂﬁwm_

¥ HYTT YT THARY |
5

1 Write the postulates of quantum Statistics.

ey i % st fafad

—

SECTION - C
T -9

12 /(a) Define the four Maxwell’s
thermodynamical relations,

YA & A SR e E e
STy | i
5

QV-1531] 6 (Contd
ontd...

https:/fwww.pygonline.com

(b) Write the statement of Clausius and

/7 Kelvin’s statements of second law of
thermodynamics and prove their
equivalence.

Formiceht & fadr Traw & Hfvar qun senfiem
®1 U faied dur S e augeaan

@ guEEy |
-

13 (a) State and prove Carnot’s theorem.

BEAZ B TN B FU7 THT g B |
5

/(b} Discuss the difference between the
behaviour of Helium I and Helium I1.

i1 ud Sifvam-11 & =ae § e

WE B |
5

14 (a) Derive the expression for distribution
function of molecular velocities.

Aftas I & fraer waw & R =i
FAq~ Pty |
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(b) Find out the expression for coefficient of
viscosity and thermal conductivity in terms
of mean free path between the molecules
of gas.
ot 9 & saFan e ©d s T
TiE & o au% Sl & AT g 9y ¥
W ¥ s g SR

5

15 (a) Discuss the failure of classical statistics
in explaining black body radiation.
g

Wit Ry gl R
ﬁrm&ﬁmt,hﬂ'ﬂmﬁhﬁ:

-
() What do you mean by Symmetrical and anti-

Symmetrical wave function 9 Explain when
these wave functions are used.
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