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PHY (N)-202

Thermal and Statistical Physics

Examination February, 2026

Time : 2:00 Hrs. Max. Marks : 70

Note :— This paper is of Seventy (70) marks divided into
Two (02) Sections ‘A’ and ‘B’. Attempt the
questions contained in these Sections according to
the detailed instructions given therein. Candidates
should limit their answers to the questions on the
given answer sheet. No additional (B) answer

sheet will be issued.

M. I8 Y-TF W (70) R w1 Y, ST (02) WUSH
‘®' 9o ‘@’ # faafa ?1 dos w@ve | fRu T
forega FAdwil & ST7UR € el ol 81 A © | GeTemedt
3T gyt @ IAY &1 M SR-Yfkaent aw & @iHd
@ Fig stfaRa () Iav-qRasr SRt T8 @t
ST

A-0262 (1) P.T.O.



Section—A
(@us-=h)
Long Answer Type Questions

(& 3T uve) (2x19=38)

Note :— Section ‘A’ contains Five (05) Long-answer
type questions of Nineteen (19) marks each.
Learners are required to answer any two (02)
questions only.
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1. State and explain the Zeroth Law of Thermodynamics.

How does it provide the basis for the definition

of temperature and construction of a thermometer ?
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2. Derive Maxwell’s thermodynamic relations using the

exact differential form of thermodynamic potentials :
UGS, V), H(S, P), E(T, V), and G(T, P)

FeAmTfaes fawat U(S, V), H(S, P), F(T, V), and G(T, P)
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3. Discuss the limitations of Wien’s radiation law and
Rayleigh-Jeans law and how they led to the development

of Planck’s radiation law.
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4. Define thermodynamic probability. Explain the
difference between probability and thermodynamic
probability. How are they related to entropy in

Boltzmann’s formula S=k In W ?
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5. Calculate under what pressure water would boil at
150°C if the change in specific volume when 1 gram of
water is converted into steam is 1676 c.c. Here, the
latent heat of vaporization of steam is 540 cal per gram;
J =42 x 107 erg/cal, and one atmosphere pressure is

equal to 10° dynes/cm?.
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Section-B
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Short Answer Type Questions
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Note :— Section ‘B’ contains Eight (08) Short-answer type
questions of Eight (08) marks each. Learners are
required to answer any four (04) questions only.
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Discuss the work done by a gas during expansion or
compression between two states in a PV diagram, and

explain its graphical significance.
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Explain in detail the Joule-Thomson effect.
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What is the difference between first-order and second-

order phase transitions ?
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What is the physical interpretation of Gibbs free energy

variation at a phase transition ?
TTaEen A R fiTed gad et ufieds st fifdes smen
T ?

What is the significance of a perfect absorber and perfect

emitter in thermodynamics and radiation theory ?
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6. Explain in detail the Wien’s displacement law.
i o foreerds o 1 foar & =4redn it |

7.  Discuss the Maxwell-Boltzmann energy distribution law

for an ideal classical gas.
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8. Prove that in isothermal process for an ideal gas :
G, -G, =RT In (V,/V,)
fag HifvT fe T omeel T & foe a@ardt werd # -

G, — G, = RT In (V/V,) 3l B
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