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( 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 any seven questions from the
following : 1x7=7

woTe TR o/l e 75 o BT 1 3

{a) What is the value of J (mechanical
equivalent of heat) in S.I system ?

S.1 @SS J (SI%7 TfET TevieT) I 5 R ¢
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(b)

(c)

(d)

In which thermodynamic process,
entropy remains constant ?

@I OisifeT ARTETe GAEPR I Wl
DETR

How does the melting point of ice
change, when pressure is increased ?

Biot 3% SAIe, TRT IR [ RIS 232

- How many times the rms speed of a

gas will be increased, if the temperature
of the gas is doubled ?

I 1R TFeS! Radl IR, (I 8 1R
T (rms) %R Rm 3fF 230

Which physical quantity is transported
in the phenomenon of viscosity ?

Aerel ARBAS @I (Sifes AR FA
e :
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(9)

(h)

0)

What is the absorptive power of a
perfectly black body ?

e RGO At el i e

Write the dimensional formula of
Plank’s constant.

AT &Y TG |

Write Newton’s law of cooling,

e Aot el ol |

Name the statistiqs, which is used to

study boson.

T SR IR [ AR A T =/

What is rest mass photon ?

%1 w3 o ©x e
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(k) - In how many ways, 3 particles can be
distributed in 4 energy‘state according
to F-D statlstlcs?

F-D W\WW@T"W@ 3051 3t fm
RfSa wea wwR AR

() In which statistics, Pauli’s exclusion
principle is apphed ?

@ﬁmﬁﬁﬂ\mﬂr@ﬁaﬁm%mﬁw
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2. Answer any four of the-following : 2x4=8
weTe AR Rt 5T e e B ¢

(a) State and explain the 1st law of
thermodynamics.

wﬂ%ﬁmmawmmmwwl

(b} Why Carnot engine cannot have 100%
efficiency ?

I Bem ol el Ry 100% T'3 FRIE?
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(c)

(d)

- 100 gm ice at 0°C is converted into water

without Changiné the temperature.
Calculate the change of-entropy.
0°C'® 23 100 gm 39 Te ARG TN
AR AT I T | G RIS el
A

‘ > * . .
What is temperature of inversion ? Write

its express1on for gas.

' Aﬁﬁwwmﬁ? (TR WWW

(e)

AT fowadt)

What is degree of freedom ? Write the
expression of energy associated per

degree of freedom.

FIoTR Tl F 2 AfCH! FromR WG =51 Tvs
&3 et AR T |
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h)

Calculate the surface temperature of
sun if the wavelength of maximum
intensity of emission is 4500 A.
[b=2-98 x 10-3 mK]

TR T RfFeR wwestnds 4500 4 '
R PR Taeel Rl w1
[b=2-98 x 103f3:zF: | N

What is ultraviolet catastrophe ?

sfeEe Reife e

Define phase space and write the
expression of volume of a phase cell.

IS e A S I GBI Sirene
oI PO T

Answer any three questions of the

following :

Sx3=15

©eTe AT Rt Reare fofay Y Baq ot o

(a)

Derive the expression of

et work done in
adiabatic process.
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(b)

(c)

(d)

(e)

Distinguish between reversible and

irreversible processes with example.

TUIZIINE TS RSN OF SRS
af&F “Hd fr

Using Maxwell’s thermodynamical

relations, derive 1st TdS equation.

CRAIETR SI95if$ I=oF q%e IR «4Ls TdS
AT AfSH 71 |

What is mean free path? Derive an

expression of mean free path.

TG T& “12 2 910 TS o127 o5 I Shveai |

Derive Rayleigh-Jean’s law from Plank’s
law.

BT R ~19! Q-frmm vqacht efest w1
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What is black body radiation ? Explain
the distribution of energy among the
radiation emitted by a black body at

different temperatures by drawing

graph.

T% T R B2 320 7 iz (R

Be010) "M @R 3% Uz A o S
Tt 4 |

Define and €xplain the terms
macrostate and microstate

z"mmwm’fmﬁmmww|

Deduce Boltzmany’g formula relating
to entropy anq Probability

W IR ToerEE
§W513ﬁ$1¢m| $ﬁ

3 (Sem-3/CBCS) PHY HG/RC/G 8

|
|
|

Answer any three questions from the

following :

10x3=30

wers AT “91 el fofabr emY O] 3t 3

(a)

(b)

(©)
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Why do gases have two specific heat ?
Establish a relation between these two
specific heats. 3+7=10

(ITRTRITT ot Seeifrs ot B Aiee 2 ot 7S
TR TS B! FTE el 1 |

What is Carnot’s engine ? Explain work

done in different strokes and hence

derive the expression of efficiency.
1+6+3=10

0 2w 2 I e [Riem s =1
LT Y IR T 2fGRR el At AR
Bfereat |

Derive Joule-Thomson coefficient
for a perfect gas using Maxwell’s
thermodynamical relations.

CTIRE 15T 70 T2 IR s (o
A G- QN 2 D) &fSd 31|

Contd.



(d) Derive Maxwell’s 1 istributi
. s law of distribution of (h) What is electron gas? Starting from
velocity of molecules of a perfect gas. Fermi-Dirac distribution law, derive the
I (oI 9T I CRIRER (39 IB9 0! expression for distribution energy of free
AR 3] | electrons in a metal. 2+8=10
. i oo e F-Rae Rewd RR ast
(e) Derive the general equation of transport IR YO T& TEIER AR *fe3 Rozer e
phenomena. AT Slereat |
AR ARG 134 TRt ot ey

() State the basic Postulates of Plank’s
law of black body radiation and derive

the formula. 3+7=10 ’
AT FRE R o Nord cogdy By
W% 0! AT

{g) Derive the distribution law in Maxwell-
Boltzmann statistics.

T30 ARFART® Rt Rt ey
9|
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