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Thermal and Statistical Physics
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Time Allowed : Three Hours
Maximum Marks : 50
This question paper contains three
sections as under :
Section-A Q|usg ‘3’ Max. Marks-5
This section contains one compulsory question
with 10 parts, h:auing 2 parts from each unit, short
answer in 20 words for each part. All questions carry
equal marks.
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Section-B @ug ‘=’ Max. Marks.2;

This section contains 10 questions ha”"“g

2 questions from each unit. Answer 5 question

(250 words each) selecting one question from each uni,

All questions carry equal marks.
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Section-C Qg ‘|’ Max. Marks-20

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer

any two questions (500 words each). All questions carry

equal marks.
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Section A/@UTE-H
What is triple point ?
e fag =0 &1 & 2

Write equilibrium conditions of an isolated

system.

= faefi frma &t gramass & gfaay fafea)
What do you mean by heat reservoir ?
T YR ® AN ¥ gHEd & ?

What do you mean by first law of

thermodynamics ?

FErfast & 9gq fam ¥ o F wwed § 2
What is Nernst heat theorem ?

T T gHG ¥ ¥ ?

What is Superfluidity ?

sAfqarera &= dat & ?
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(vii) What 18 phase spaceé -

mmw%?

) Define mean free path.

(viii

(;x) What 1s black body radiation ?
! Ffoor faferzor &0 B & 7
(x) Define wave function.
i s @ uReia i
Section B/A@US-®
UNIT-I5&TE-1
Calculate the change in pressure SO that water
converts into ice at —1°C. Density of ice is 0.91
gm/cm® and latent heat of ice is 336 Joule/gm
39 «@ wfEdd @ o st faed ge <10 F
a% # whafi @ @1 9% F S 0.91 TAE
0 I F U@ F 336 TE/UH T
Establish equilibrium conditions for a system o
constant pressure in contact with a heat reservol
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UNIT-1/z&m-11
Define ﬁartition function and discuss its physical
significance.
| S ) aftifvd #1371 e i e
=t fadam =i

Discuss thermodynamic scale of temperature.

FeNIAER a9 YR w1 fadaa St
UNIT-1II/3&E-111
6. Explain the difference between the behaviour of

Helium I and Helium IL
Hifeam [ aen difemm 11 & saaer] 9 = T S
7. What is Joule-Thomson effect ? Derive the
following relation :
1 v
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UNIT-IV/ZEE-IV

i — f energy-
State and prove law of equipartition o

: : average
Differentiate between r.m.s. speed and

speed. Establish the relation between them.

aﬁmwaaawa'aﬂmﬁ"ﬁmm“”“#'
T way wfiE Hid |
| UNIT-VREE-V

Write the postulates of quantum statistics.

Faren wifers! & sfwpEa fafed)

L

Explain ortho and para hydrogen on the basis of

nuclear statistics.
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equations from Marxwell’s relation. 15
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Derive the relation for efficieny of Carnot engine

and explain its working. 3+7
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(a) What is adiabatic demagnetization ? Explain |

cooling by it. . A x

soren fagas 5 e & 2 399 g0 viaew
HI THARA |

(b) Derive the expression for distribution

function of molecular velocities. 5
anfras At # faom e[ & el =59 =g
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1diseuss Bose-Kinslein condenaation. 5

drg s A A fAee i

Discuss the fnilures of classical statistics and

origin of guantum stalistics. 5
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