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(Thermal and Statistical Physics)
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Maximum Marks : 50

This question paper contuins three

sections as under :
Section-A wug ‘3’ Max. Marks-5

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry
equal marks. UOKonline.com
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Section-B @ug ‘'« Max. Marks-25
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This section contains 10 questions having 2

questions from each unit. Answer 5 questions (250
words each) selecting one question from each unit.

All questions carry equal marks.
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Section-C g 'y’ Max. Marks-20

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

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

equal marks. UOKonline.com
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Section A/@US-A
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Write down the expression for Helmholtz

free energy in terms of thermodynamic

variables.
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Name the thermodynamic potential which
can be used to explain equilibrium between
the phases.
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Draw the schematic to explain Clausius

statement of second law of thermodynamics,
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(vi)

Find out the ratio of average kinetic energy
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of an ideal gas if its temperature raised

from.O"C to 273°C.
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Give the statement of Nernst's heat theorem.
T FW 9y w1 Uy fafau |

Give the name of at least five (5) techniques

used to obtain lower temperature below 0°C
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(vii) Define mean free path
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(viii) What is degree of freedom ? How many 3 Establish equilibrium condition for a system at
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degrees of freedom are possible for H,0

constant pressure in contact with a heat reservoir.
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UNIT-1/3&TE-11
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4. Derive the expression for mean pressure of an
o @ wfama w1 SR i | -

ideal gas.

'(ix) Define equal a priori probability.

;[x) What is exchange degeneracy ?
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Section B/@US-H 5. An experimentalist claims that his engine works
ection - |

OUNIT I/éa?l'g-l with 52% efficiency between the temperature
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UOKonline.com 397°C and 27°C. Examine his claim.
9 Derive the relation for first and second' T.ds |

equation. UF A qE wed ¢ R IeH T O zam
N 52% ¥ wafws s 327°C 3R 27°C & g
yqq 3R fgdw T.ds 9viFm & fou =&y wafya i
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UNIT-II/gaE-111
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Explain the characteristics of liquid He. % fou =& axqga?( G A O # W H
59 He & ol w1 gvig sifu =Sieh Y iy |
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What is J-T effect ? Derive the relation for UNIT-V/za3-V
1 A
'dT__a(TI[ é,I—_l)—VJdP. 10. Explain ortho and para hydrogen on the basis
Ej?l— v w d 2 - = _ of nuclear spin statisties.
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UNIT-IV/Za&TE-IV : 2
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8. Calculate the r.m.s. velocity of H, at 27°C. Given |

k=138x10" Jideg K and. M”} =334 x1077 ke. - 11. Prove that at room temperature (27°C) classical

H, 18 & fau 27°C W =f =19 g1 = &7 oy

statistics is not applicable to determine ng of

| HifAT | H,, 39 31 §FHM = 334 x |07 kg'q_q;a-’lﬁsﬂ'q'ﬂ

- | electrons in a metal (No. density ; 29
fraas k=138x102 S&l/degK | : Wy 100m),
9. Find out the expression for coefficient of Viscosity =T AifeTst w8 qng (27°C) w3 ug A fer
and thermal conductivity in terms of mean free TR (Fem w102 m’) R v T D et
path between the molecule of |
gas.
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12.

13.

14.
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Section C/@vE-H
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Derive the expression for Clausius-Clapeyron
equation using phase equilibrium curve and
explain the effect of pressure on boiling and

melting point.
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Derive the relation for efficiency of Carnot engine

and explain its working.
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Give the statement of principle of equipartition

of energy and use its application in derivation

of specific heat of mono-atomic and diatomic

ideal gas.
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15. Explain the principle of regenerative cooling with

a neat diagram,
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