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2023
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
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions :  1x7=7

oo AT Tl 31 ¢

(a) What is the S.I. unit of mechanical
equivalent of heat ?

o9t e oA S G /e
(b) Define Entropy.
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(c) State first law of thermodynami
ics.
OIIST 2 St o

d
d) ;;I:)eed of 8 particles in m/s are 0, 1.0 |
0, 3.0, 4.0, 5.0, 6.0 and 7.0, Finq

the r.m.s speed.

M 8 Bt T wfe m/s GBS TN 0, 1.0
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F=es r.m.s &% Ream 7| rOR o
(e) What is degree of freedom ?

TOFoR WAl (e
() What is a black body ?

TG 2

(g9 What is the difference between h
gas and ideal gas ? Proten

O R % S (e AR o

2. Answer the following questions :

o9 EPIRR T oy ¢

2X4=8

(@) Explain zeroth law of thermodynami
o ics.
#1ifS R 475 o et )
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(bp) Compute the change in entropy when
10gm of ice at 0°C is converted into

water at the same temperature.
0°C © 431 10gm T (T TS AIICeT
olted T GREPE RIS R 29

State and explain Reyleigh-Jean’s law.

R GEtos R CORCRIRIEN ISR
A black body emits maximum energy
at wavelength of 1.56um when it is at
7000K temperature. Find the

temperature at which it will emit
t a wavelength of

maximum energy a
1.8um.

2000K Baeers 4 T «oig A *fe
R swiltTg 1.56m | FAREDIR T
5 R SeoTd 1.8um R ATEH
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(c)

(d)

3. Answer any three questions of the
following : 5x3=15
wos IR~ et oAbt e Tes firal 3

(@) Find the expression of work done in
isothermal process.
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(b)

(c)

(@)

(e)

Derive Clausius-Clapeyron equation.
FHAG-@PIRR ATFIAG [l 41

Establish the relation between entropy
and thermodynamic probability.

GHEP T o TeIer WMo T
Ao T

Derive an expression of mean free path.
T T& 7] o A Sfenaa |

Extablish the relation between Cp and
C,.

Cp T C, I Were 395 AfSH 311

Answer any three questions from the

following :

10x3=30

weTo MAEIRT 2R f[eea fofbr 2R Sex w1 3

(@)

What do you mean by reversible and
irreversible process ? State and prove

Carnot’s theorem. 4+6=10

SRRETRI TR S-sRIe 1 aiferl 3ot R gen e
PG ToAsMCH! o1l S &AM A
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(b) Derive the general expression for

(c)

(d)

Maxwell’s thermodynamical relation.
Using this relation find Maxwell’s first
and second thermodynamical relation.

6+4=10
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State the law of equipartition of energy.
Extablish the relation between ratio of
specific heats and degree of freedom.
Using this relation find the values of
ratio of specific heats in case of
monoatomic gas and diatomic gas.

' 1+5+4=10

A& TN I%79 Ao &l | WA wiom
TS IS FOHOI AT MEF TTHC! 2
390 | G O IR IR GF ATNARS (g
s B-owidRE o s ool sRsire
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State Stefan-Boltzmann law. Derive
Stefan-Boltzmann law from Planck’s
law. 2+8=10
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