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( Thermal Physics and Statistical Mechanics)
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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 341 ¢

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

o7 TES Tk S.I. 3T 2
(b) Define Entropy.

GG Fewt |
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(c) State first law of thermodynamics.
SIo9ifST 2w FFAce! o

(d) Speed of 8 particles in m/s are O, 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 and 7.0. Find

the r.m.s speed.

W 8 Bl TR Bfe m/s ¢3F© ¥ 0, 1.0,
2.0, 3.0, 4.0, 5.0, 6.0 WF 7.0 T, (T
Bize? r.m.s &fo T T

(e) What is degree of freedom ?
FogoR el e

() What is a black body ?
T e

(g) What is the difference between photon
gas and ideal gas ?

Foq (R S S (o1 Sl 5 e

2. Answer the following questions : 2x4=8
©oIY AT Bed fer

(a) Explain zeroth law of thermodynamics.

So9ifS Reeimg *F AR A 4t |
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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 © 4Fl 10gm [T T TWOS A
T 0T GG RIS [ 291

(c) State and explain Reyleigh-Jean’s law.
fer-Eme et forat =i gt 3= |

(d) A black body emits maximum energy
at wavelength of 1.56um when it is at
2000K temperature. Find the
temperature at which it will emit
maximum energy at a wavelength of
1.8um.

2000K Txere A3 IR i A e
RiF9e7 SRS 1.56um | FIRFEIR A
Wfe RiITeT oS 1.8um [A awew
@ Bwel [efa 4|

3. Answer any three questions of the
following : 5x3=15

wete MARRT “i¥ Repica fofor 2w Tex faa

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

Ol RIS (R &AfFI GBI AW I A
i Refg w11
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(b) Derive Clausius-Clapeyron equation.
FHAG-G@RIReR AT el 1

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

5P O ST ASIReR WeR A=oRF

=D = |

(d) Derive an expression of mean free path.
ST Y& S1247 P I Sl |

(e) Extablish the relation between C, and
C

v

C, &F C, I ers 77 elfent |

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

weTe MANERT 791 R fofbr ey Tel 341 ¢

(a) What do you mean by reversible and
irreversible process ? State and prove
Carnot’s theorem. 4+6=10
ARG A S-S 2ifdma et s gan e
5 BotvmICe! forl i i |
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(b) Derive the general expression for
Maxwell’s thermodynamical relation.
Using this relation find Maxwell’s first
and second thermodynamical relation.

6+4=10

m@mvﬁ-ﬂ%«%wﬁwwwaﬁ
Refr =911 @2 2o AT ] EIEER 2w
i Bl eivifes TRt Ffa w4

(c) 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 AT ol | s wiol
TS HF TOFOR A NS TFH0! AfSdl
391 | G2 TFHO! IR IR GF ARIRS (5%
F B-slqefRkiE (g St ©lel Ssire
e <=1 |

(d) State Stefan-Boltzmann law. Derive
Stefan-Boltzmann law from Planck’s
law. 2+8=10
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() 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

siffqz ARGAERR e (R AfeogT Here
(5% BRI ATOR a5t ARG 2afSD w4

(A Using Maxwell’s thermodynamical

relations, show that 5+5=10
2 2
ov oveT) |or?),
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