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Question No. 1 is compulsory,
All questions carrty équal marks,
. Symbols have their usual meanings,
L A“swrel‘.ﬂny ﬁve of the following : - :
@  Explain the significance of partition ﬁ?“Cti'(;n .

thermodynamics. ‘
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. Discuss the limitations of faw of €qu!

873

' i maximum
Calculate the wavelength corresponding to

' ' erature of
emission from the Sun’s surface at a temp ‘ !

ipartition of energy-

Under wh o he Bose-Einstein and
I what congjtions do ! se-£Ins

7 ‘ 9 - lt
Fermi-Dirgc distribution approach the Maxwell-Boltzmann

distribution,

A . :
systems 8
Give the. equu,bn m temperatures of two sy

ntact.
enperar 430 « and ~300 K in thermal €0

i : .1 make them
Write two Propertics of photons which
perties , _

di
ﬁ‘mn't from other bosons-
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* ting times that in meta!

) ’ Of
What sions of Planck’s theory
" W8 the basic assumP
“body radiation ?
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- Assuming that this

(3 ) P

Explain the meaning of thermodynamic probability. How

. does thermodynamic probability dnﬂ"er from convermo“al

defi nition of probabllny 2 : | i

Establish the relation between entropy and thermodynamic
probability and show that the constant occurring in the

N A
relation is the Boltzmann’s constant. | 75

Prove that the single particle partition function for an ideal

monoatomic gas enclosed in a cube (volume V, maintained

at temperature T) i given by :
where 'miis the mass Of each particle of gag and 4 is the
Planck’s constant )

is gas Comsists of N idenﬁcal and

indlstmngShab'e particles, Prove that e expression for
(S) of th's gﬂs is g'ven by

E + In‘-zl
s=Nkg|5 " " N

the entropy

i ex.re H
and hence show that this EXPIEssion reey Gibbs’

paradox. -
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" TV™ s a constant,

USlng this €Xpression, deduce- the Raylelgh

a4y 'm

State and prove Kirchhoff's iaw for Black body radiation.
‘Discuss one of its applications. , 13,1

Derive the expression for pressure exerted by diffuse

radiation. _ s 5

Show thetmodynam;cally that when the radiations

enclosed in an enclosure are adnabatlcally expanded .
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Show that the n"mb;r of modes of ‘vibrations per unit

volume of ap éﬂclosur; in ihe frequency range v and

V+advis Biven by :,
Nvdv = ""2 v

-Jean's law of
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ey d"“‘lbutzon

nd
vae “‘ﬂt the energy emltted Pe' "'"t area per seco

: ﬁ'om the fourth power of -
T b body is propoﬂ“"“" © |
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- ol temperature
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_ distribution functio
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Show that number of microstates associated with a given
i . ) >

macrostate for B-E statistics is given by :

Co (hi;+gi-l)';
MY P

L eents the.n . o
where. n; epresents ¢ lumber of particles in the energy

level € having degencracy g )

Using Stiling’s ?ppro.\'il‘nation and maximizing § = kg In(W),

~ subject to the constraints that total energy E and totqy
T a

of particles N are copg

number ant, show that .

n is given by .
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where, o and ( are Lagrange muhipliers
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Show that chemical potctitia} of .
a bo&o
" gas s
negative,
"
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Obtain the expressions for'Epo. the

T=0K and P, the zero-point pre ssup
re

gas.
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. §tr9|\gly degenerate rclaliVlS

(6 o~ . W
Prove that the average kinetic energy per particle of Fem‘i

gas at T = 0 K is given by :
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Why (h) in b““ () is not zero ?

) o
Show that the matter in white dwarf stars behave like 8

uc el»clron aas )

‘ 9 Derive an
What is B°Se-l;.,,5(em condensatnon D

non -
h lhls phenome
e‘presS,On for re at Whic
th ralu :
¢ lcmpe | 3
occurs,
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