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2024
PHYSICS
( Honours Generic/Regular)
Paper : PHY-HG-3016/PHY-RC-3016
( Thermal Physics and Statistical Mechanics)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7
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(a) State the Zeroth law of
thermodynamics.
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(b) Define entropy.
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Answer the following questions :

What is an’ isethermal process ? '
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Deﬁne degree of freedom.

| WWﬂ\Wﬁ?ﬂl
(e)

Give an example of extensive variable.
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Give the first TdS equation.
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State the Wien’s displacement law.
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2x4=8
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(a)

(b)

Explain the law of equipartition of

‘energy.

Explam why absolute Zero can never

be attained.

AT TReo] [ Sl IR g 1|

3 (Sem-3/CBCS) PHY HG/RC/G 2

(c)

(d)

Differentiate between macrostate and

microstate.
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Deduce the relatlon between mean free
path and v130031ty
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3. Answer any three questions from the

following :

5x3=15
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Find the expression for work done in

an adiabatic process.
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At what temperature will the r.m.s.
velocity of the molecules of a gas be

two times vitsv_va_lue at NTP_»?-
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(e)

“From Maxwell’s velocity distribution

function, deduce the expressions for
‘most probable velocity, root mean
square velocity and average velocity of
gases.’
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Find the values of C,-C, for an ideal

and real gas.
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Using enthalpy H=U+PV, show that
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Answer any three questions from the

following :

110%3=30
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(a) Describe the operation of Carnot

(b)

engine. Find the expression for the
efficiency of the Carnot engine.
7+3=10
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Differentiate between Maxwell-Boltzmann
statistics, Bose-Einstein statistics and
Fermi-Dirac statistics. Find the
expression for the most probable
distribution in the Fermi-Dirac statistics.

4+6=10
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(d)

- ‘What is meant by transport phenomena

in gases ? Derive the expression for

the co-efficient of thermal conductivity

“in gases. 4+6=10
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What is the Joule-Thomson co-
efficient ? Show that for van der Waals
gas, the Joule-Thomson co-efficient “x’

. ] b |T
1s given by u =‘c—[?'-1J Where the

P
symbols have their usual meanings.
2+8=10
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(e) Define mean free path. Derive - an

expression for the Maxwellian mean free

path. ~ 2+8=10
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Derive the four Maxwell’s

thermodynamic relations.
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