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Note :
(1) Attempt all questions. Question No. | has 9 marks and has 6 parts with answers
not exceeding half page of each question. Question Nos. 2 to 5 of 6 marks, each
have two parts each, namely compulsory (a) part and (b) part with internal choice.
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(2)  Write your roll number on question paper before start writing answers of questions.
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1. (a) What is principle of equal a prioni probability? 1%
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(b) Write the third law of thermodynamics or Nernest heat theorem and value of

Joule Thomson’s coefficient for an ideal gas. 1%

FomfE & gad frawm @ He w9 v W aedd e @ @ O Tonw
#1 a= fafem

K0484/2170-1 PTO.



Write Kelvin-Planck statemeng A qhOW that it is equivalent to Clausius statement.
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@) Wnte about formation of Rolljy, film on the solid surfaces. 114
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(c)
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() How does coefficier CTMAL g nductivity (K) depends on temperature? Explain

per formula of K

by giving pro 1'4
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o Write about wave fi and (ychange degeneracy. 114
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@) What is partition funcltlon. Prove that mean cnergy for a molocule in the
thermodynamic system 1S
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()  The cfficiency of Carnot engine i 40%, and the temperature of it sink is 27°C, to
get its efficiency to 50% determine :

(i)  How much the temperature of source must be increased, keeping the
temperature of sink constant.

(ii) The temperature of sink must be reduced, keeping the temperature of
source constant. 1%+ 13e=3
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Prove that Gibb'a H:‘lﬂﬂ‘""“'L o™ ion,
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3. (a)  Derive the formuln for Joule TheMson cneficient for idenl gas as well as Vander
K|

Wall's gas. Explain the condition® for heating nnd cooling effecta.
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(b}  What is Maxwell’s distribution 18% of specd? With the help of this find :
{i)  Average speed

(ii)  Root mean square speet
3

(iii) Most probable speed.
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OR ( RY=T)

The diameter of nitrogen molecule is 3.4x107° m. Calculate its mean free path at
3

330K temperature and 1 atmospheric pressure.

MR F A F A $.4x10-03fte €1 330K 9 T Tgdsad T8 W
g% fau W WE 1Y w0 R

On the basis of classical statistics derive the formula for specific heat of solids

4. (a)
3

and discuss the result.
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(a)

(b)

Find the nureber of phase ce)jq for . gimple harmanic oscillator having energy
petween zcro to E given that 'y Mg 18 ™M and frequency is v 3
AA
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OR (ayyrat)

Derive af e‘?pmssmn .fm the e"trupy of an ideal gas in statistical equilibrium by
using partition function. 3
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Derive Bose-Einstein distribution law and calculate the partition function. 3
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Explain the anomaly in the specifi; heat of metals. 3
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OR ( ayerar)

Calculate the thermodynamic probability on the basis of Bose-Einstein statistics.
If four states are available for four phase points and two phase cells as :

-

(1) n; =4, nj=0
(1) n;=2,n;=2
(iii) n; =13 n;=3

(iv) 1n,=0,n;=4
Which states corresponds to maximum probability. 3
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{ii) ni :2, nl 12

Gi) n;=1,m;=3

(iv) n;=0,n;=4
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