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( Thermal Physics and Statistical 

Mechani~s} 
Full Marks : 60 

Time : Three hours '. . . . 
The figures in the m,argi,;,, indicate : 

full marks for the questions. 
. , Answer either in English or in Assamese. 

1. Answer any s.,ven questions from the following : 1 x7=7 
I 

'!61\! NC<PMI 7Uf ffl : - ' ... . .. . (a) Wha~ is the value of J (mechanical 
equivalent of heat) in S.I system ? • 
S.I 9lqi~'! J(~9R·~~<1S) MS~~t 

Contd. 



(b) In which thermodynamic process, 

entropy remains constant? 

c.4Sl~<.'Gt ~9f~ 91M~(!~\!) ~9M 

~? 

(c) How does the melting point of ice 

change, when pressure is increased ? 

(d) How many times the nns speed of a 

gas will be increased, if the temperature 

of the gas is doubled ? 

C<fill-il c~ ~'f <f>MCiil, c~ 

(nns) 

(e) Which physical quantity is transported 

in the phenomenon of viscosity ? 

)ildf\!)1 9iM'Wiif\!) Qil)J~c'GI C<siN><f> °(1-it~ 

~? 
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(!) What is the absorptive power of a 

perfectly black body ? 

(g) Write the dimensional formula of 

Plank's constant. 

in~~~m, 

(h) Write Newton's law of cooling. 

I 

(i) Name the statistics, which is used to 

study boson. 

<tSM~a, f<1s ffl~ !tOlt'if ~? 

(j) What is rest mass photon ? 

\51~'(1\!) ~? 
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(k) In how many ways, 3 particles can be (c) 100 gm ice at 0°c is converted into water 

distributed in 4 energy state according without changing the temperature. 

to F-D statistics ? Calculate the change of entropy. 

F-D 4ut 3ut <fi'tf 

~~'1~9flR? 0°C~ 100 gm~~ 911+1~ 'i<P"iffl<p I 

(l) In which statistics, Pauli's exclusion 
I 91M4tb"f ,;f~ 

principle is applied ? 
~I 

<.<fit.:it'Gt ~,;t ) 

~? 
(d) What is temperature of inversion ? Write 

its expression for gas. 

2. Answer any four of the following : 2x4=8 ~? C~ C'Jf\!l'b 

m,<tJWft 61'RG! ~~mg / 
~m1 

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

What is degree of freedom ? Write the 

m 
.. expression of energy associated per 

degree of freedom. 

(b) Why Carnot engine cannot have· 100% 
i:!~c'ut ~- '9f~ 

efficiency ? 
. 

~~©R~m~m 100% ~'<i 
~lf-twt m I 
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(/} Calculate the surface temperature of 
sun if the wavelength of maximum 
intensity of emission is 4500 A. 
[b = 2·98 x 10-3 mK) 

>it(tco ~'R 4500 A 
~~f.t'ffl~I 

[b = 2·98 X 10-3 ~:~: 1 ' 

(g) What is ultraviolet catastrophe ? 

'51N>C4~~ ~91R! f<ti? 

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

fflt '51Rt lf"1IC<t>Pf ~ffl 
~~tP'1lG1ffll 

3. Answer any three questions of the 
following: Sx3=15 

NC<Pl?ill {GM(Jf ffl1 g 

(a) Derive the expression of work done in 
adiabatic process. 

~9f ~fJr~I~ 
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(b) Distinguish between reversible and 
irreversible processes with example. 

9f<ll<l~Wh, ~9Kt4'6-i1~ 
9ft~ I 

(c) Using Maxwell's thermodynamical 
relations, derive 1st TdS equation. 

'619f~ ffl TdS 
~, 

(d) What is mean free path ? Derive an 
expression of mean free path. 

(e) Derive Rayleigh-Jean's law from Plank's 
law. 
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(f} What is black body radiation ? Explain 

the distribution of energy among the 

radiation emitted by a black body at 

different temperatures by drawing 

graph. 

<ffi ~'1 ~? (~ 

~) C<fSli-l"fl/4 QJWti 

(g) Define and explain the terms 

macrostate and microstate. 

(h) Deduce Boltzmann's formula relating 

to entropy and probability. 

)l~l~'bt~ ffl <tclGISrOl~~ 
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4. Answer any three questions from the 
following : 10x3=30 

M~R<tM~ NC<P!W : 

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

c:il~C<I~ ~9f fu ~? 

(b) What is Carnot's engine? Explain work 
done in different strokes and hence 
derive the expression of efficiency. 

1+6+3=10 

~@R f<is? 
~t'GI 

~m, 
(c) Derive Joule-Thomson coefficient 

for a perfect gas using_ Maxwell's 
thermodynamical relations. 

C~<Jlt<I~~ ~9f~ <lM~ C~ 
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(d) Derive Maxwell,s law of distribution of 

velocity of molecules of a perfect gas. 

C~ ~'r{ C~i!C<lii!~ 

(e) Derive the general equation of transport 

phenomena. 

(f) State the basic postulates of Plank,s 

law of black body radiation and derive 

the formula. 3+7=10 

~'1 ~<1>1~ 

(g) Derive the distribution law in Maxwell-

Boltzmann statistics. 

C~<JIC<Qii!--cq4;isft~il ~'1 F{'~ 

'<Rll 
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(h) What is electron gas ? Starting from 

Fermi-Dirac distribution law, derive the 

expression for distribution energy of free 

electrons in a metal. 2+8• lo 

w,~~ c~ f<is r lMfir-~ Mi!~'l 

<!SR ~~«61~~'/f ~'R I 
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