UMJ-4831
B.Sc. (Third Semester)
NEP - Examination, 2023-24
PHYSICS
[Paper - First (Major)]
[Thermodynamics and Statistical
Physics]

[Time : 3 Hours] [ Maximum Marks : 75]

Note : This question paper is divided into two sections
A & B. Attempt any 5 questions from Section A
and any 3 questions from Section B. Marks are

indicated against each section.
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Show that the first Law of Thermody SIS a
form of the Law of conservation ofnargy
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Write a detailed note on Clausius -

eguation.




ond |aw of thermodynamics? Write this

or

Derive Flancs

Dianek's formula for black body radiation.

do you undelr's:tand by phase space? Also
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i the zero on absolute scale is considered to

the lowest possible temperature? Is negative
emperature possible on absolute scale of
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Conduction, Convection and ati
examples. Also state Fourier's Law

UMJ-4831/5 (4)



[

pon v w) Poal e HAR 0 i %]

tfﬂn e St = W) i * frm w o
g RE

Discuss In detail the Maxwell-Boltazman (M-B)

Stalistics along with tha distribution Law.
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Wiite short notes on following
{i)/ Third Law of therfnugynamics.
\Qp/ Law of equipaﬁ?!n)(nr energy
(i) Kirchoff is law
\Ei}y Triple Point
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(iv) fafag
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PHYSICS
Paper - First (Major)

[Thermodynamics and Statistical Physics]

Time : 3 Hours] [Maximum Marks : 75

Note : This question paper is divided into two sections A and
B. Attempt any 5 questions from Section A and any 3
questions from Section B. Marks are indicated against

each section.
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(Short Answer Type Questions)
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Note : Attempt any five questions from the following eight

questions. Each question carries 6 marks.  (5%6=30)
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Explain Zeroth law of thermodynamics and thermal

equillibrium. On the basis of this, introduce the concept of
temperature.
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What is meant by the efficiency of an engine? Can the
efficiency of an engine ever be 100%?
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Show that the slope of an adiabatic process is 7 times the
slope of isothermal process.
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Give mathematical derivation of Stefan's Law.
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Discuss different modes of heat transfer i.e. conduction,
convection and radiation.
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Using Maxwell's thermodynamic relations

Prove that —> . symols have their usual meaning.
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What do you understand by degree of freedom and law of
equipartition of energy?
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When are the postulates of statistical physics? Also discuss
Macro and Micro states.
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(Long Answer Type Questicns)
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Note : Attempt any three questions from the following five

questions. Each question carries 15 marks.
(3x15=45)
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\9/ What do you understand by T-S diagram? Prove that the T-
S diagram of a carnot cycle is rectangle and the work done
in a cycle is (T,-T,) ds, where symbols have their usual

meaning.
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10. Derive Maxwell Boltzman distribution law. Also discuss
limitation of Maxwell-Boltzman statistics.
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13.

Explain Planck's hypothesis for black body radiations. Show
that the Planck's radiation law reduces to Wein's law for
shorter wavelength and to Rayleigh-Jean's law for longer
wavelength.
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Derive Clausius-Clapeyron's equation along with the effect
of pressure on boiling point of liquid and effect of pressure
on melting point of soild.
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Write short notes on any three of the following :
Triple Point.
Newton's law of cooling.

Reversible and Irreversible process. -

Eecee

Average speed and root mean square velocity of
molecules.
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