Total number of printed pages-7
3 (Sem-3/CBCS) PHY HG/RC

2023
PHYSICS

( Honours Generic/Regular)
Paper : PHY-HG-3016/PHY-RC-3016
( Thermal Physics and Statistical Mechanics)
Full Marks : 60
e Tinie @ Theéerhetins

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x7=7

Wﬁm@m@mw:

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

il AfES wenise S.I. @5 2
(b) Define Entropy.

@GR e e

Contd.




{¢) State first law of thermodynamics. (b) Compute the change in entropy when
10gm of ice at 0°C is converted into
oleifeT &L @ﬁﬁl fer water at the same temperature.
(d) Speed of 8 particles in m/s are O, 1'.0, 0°C © &l 10gm 9% (< THere SINe
2.0, 3.0, 4.0, 5.0, 6.0 and 7.0. Find FAIGA T GG SRS i 29
the r.m.s speed. (c) State and explain Reyleigh-Jean’s law.
T 8 B FIF Bo m/s &&FS ¥ 0, 1.0, @fer-fEeR st o s it =1
j 7.0 T, (o8 . :
2.0, 3.0, 4.0, 5.0, 6.0 W® = (d) A black body emits maximum energy
s r.m.s Bfe B T4 at wavelength of 1.56um when it is at
by 2000K temperature. Find the
dom ?
(e) What is degree of freedom temperature at which it will emit
wogeoR WAl e I]:ngximum energy at a wavelength of
.8um.
hat is a black body ? - p
() Whati 2000K Tweeie o FaRE B3 WA e
Faa 59 e SRR 1.564m | FIRVUBIE AL
(g9 What is the difference between photon e [T s3aitrh 1.8um T TS

gas and ideal gas 7

@R Taset [l 11
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Answer any three questions of the
following : 5x3=15

oo MR o[_ Rt fofan! 2ix Tex T ¢

(a) Find the expression of work done in
isothermal process. :
A SRS (=11 AP <OiF AT PR 2
[ Rl i |

2. Answer the following questions : 2x4=8

ool 2R Tee ol 8
(@) Explain zeroth law of thermodynamics.

Biolaife e 7 @R [ 0

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

l Contd.




(b) Derive Clausius-Clapeyron equation.
FHAG-GHFIR FNPaecot Fefa i |

(c) Establish the relation between entropy
and thermodynamic probability.

GG OiE oenfee Ao Tem TE
feDr a1t

(d) Derive an expression of mean free path.
T T& 1T B I Bled |

(e) ‘Exté.blish the relation between C, and
C

T

C, ®F C, I Wewo 7% fodl 71|

4. Answer any three questions from the
following : 10x3=30

O AT »[ Rl fofas) @ws Tes 39 3

(a) What do you mean by reversible and
irreversible process ? State and prove
Carnot’s theorem. 4+6=10

ARSI T S-~FIS17 elfera e 5 get 2
363 Totomich! fordl = 2w 541 |
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(b)

(c)

(d)

Derive the general expression for
Maxwell’s thermodynamical relation.
Using this relation find Maxwell’s first
and second thermodynamical relation.

6+4=10

G Slo-91fF T=IFomea & e i
el =11 @R et [ SR GrEIEER 2e
s Sl Sl st Fefy w41

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

&g 7 3G9 A fordt | SR wivig
SRANS O FOOR QI NEw AFH0! 2fovl
T | G THHCO! I TR G AR (org
Wi R-o ek (oreg SeEE SR Ssire
ey 3= |

State Stefan-Boltzmann law. Derive
Stefan-Boltzmann law from Planck’s
law. 2+8=10
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(e) What are transport phenomena ? On
the basis of the kinetic theory of gases,
deduce an expression for the viscosity

of a gas. 2+8=10

sifiqzs AREGAIER [F2 (T feog AFTS
oz GBI IR AR 2 AR 2D 71|

() Using Maxwell’s thermodynamical

relations, show that 5+5=10

9Cy ) _ o &S |_4(ZP
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