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STATISTICAL   PHYSICS
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Time : 3 Hrs. Min.Marks : 17

Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ^v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA
[k.M ^c* esa y?kwŸkjh ç'u ,oa [k.M ^l* esa nh?kZ mŸkjh ç'u gSaA [k.M
^v* dks lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short answer type questions and Section 'C' consists of

long answer type  questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kqŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA (Answer

the following very short-answer-type questions in one or two

sentences.)     (1x10=10)

ç'u 1- ,UVªkih dk ek=d fyf[k,A
Write the unit of entropy.

ç'u 2- Å"eh; lUrqyu ls D;k vfHkçk; gS\
What do you mean by thermal equilibrium?

ç'u 3- Å"ekxfrd fudk; ls D;k rkRi;Z gS\
What do you mean by theromodynamic system.

ç'u 4- Å"ekxfrd funsZ'kkadksa ls D;k rkRi;Z gS\
What do you mean by thermodynamic co-ordinates?
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ç'u 3- vkSlr eqDr iFk ds fy;s O;atd dk fuxeu dhft,A
Deduce expression for mean free path.

OR

vfHkxeu ?kVuk dh lgk;rk ls fdlh xSl ds Å"ek pkydrk xq.kkad dk lw=
LFkkfir dhft,A
Establish formula for coefficient of thermal conductivity by transport

phenomenon.

ç'u 4- ÅtkZ lEkfoHkktu dk fu;e fyf[k, ,oa bls fl) dhft,A
State and prove law of equipartition of energy.

OR

nks fudk;ksa A o B ds Å"eh; lUrqyu ds fy;s 'krZ B
1
=B

2
 izkIr dhft,A

Deduce the condition B
1
=B

2
 for the two systems A and B to be in thermal

equilibrium.

ç'u 5- cksl&vkbaLVhu lkaf[;dh dh vfHk/kkj.kkvksa ds vk/kkj ij blds forj.k fu;e
Qyu dk O;atd izkIr dhft,A
Derive distribution function of Bose-Einstein Statistics.

OR

eSDlosy&cksYV~teku lkaf[;dh ds vk/kkj ij forj.k fu;e LFkkfir dhft,A
Derive distribution law on the basis of Maxwell-Boltzmann statistics .
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ç'u 5- ck;y rki dh ifjHkk"kk nhft,A
Define Boyle temperature.

ç'u 6- O;qRØe.k rki dks ifjHkkf"kr dhft,A
Define temperature of inversion.

ç'u 7- LFkwy voLFkk D;k gS\
What is Macrostate?

ç'u 8- lw{e voLFkk dks ifjHkk"kk dhft,A
Define Microstate.

ç'u 9- QehZ ÅtkZ dks ifjHkkf"kr dhft;sA
Define Fermi Energy.

ç'u 10-ckslkWu D;k gS\
What is Boson?

Section - 'B'

fuEukafdr y?kq mŸkjh; ç'uksa ds mŸkj 150&200 'kCn lhek esa nsaA(Answer the

following short-answer-type questions with word limit 150-200(3x5=15)

ç'u 1- ,d dkuksZ batu dh n{krk 1
2 gS blds lzksr ds rki esa fdruh o`f) dh tk;s fd

mldh n{krk 

3
4

gks tk,\

Efficiency of a Carnot's engine is 

1
2

. How much temperature should be

increased so that its efficiency becomes 

3
4

 ?

OR

vkn'kZ xSl dh ,UVªkih ifjorZu dk O;atd O;qRié dhft,A
Derive an expression for change of entropy of ideal gas.

ç'u 2- :)ks"e fopqEcdu D;k gS\ blls 'khryu D;ksa gksrk gS\
What is adiabatic demagnetization? Why cooling is produced due to adiabatic

demagnetization?

OR

fxCl eqDr ÅtkZ dks le>kb;sA
Explain Gibb's free energy.

ç'u 3- ghfy;e xSl ds æohdj.k dh fof/k le>kb;sA
Explain method of liquification  of Helium gas.

OR

iqufuZos'kh 'khryu ds fl)kUr dks le>kb;sA
Explain the principle of regenerative cooling.

ç'u 4- iwoZ çkf;drk dh lekurk dk fl)kUr D;k gS\
State the principle of equal a priori probability.

OR

fuEufyf[kr dks le>kb;s@Explain the following :

1- izkf;drk@Probability 2- dyk vkdk'k@Phase space

ç'u 5- fpjlEer lkaf[;dh rFkk DokaVe lkaf[;dh esa vUrj Li"V dhft,A
Explain the difference between Classical Statistics and Quantum

Statistics.

OR

d.kksa dh Hksnrk rFkk vHksnrk ls D;k rkRi;Z gS\
What do you mean by distinguishability and indistinguishability of

particles?

Section - 'C'

fuEukafdr nh?kZ mŸkjh; ç'uksa ds mŸkj 300&350 'kCn lhek esa nsaA
(Answer the following long-answer-type questions with

word limit 300-350)               (5x5=25)

ç'u 1- lwpd vkys[k D;k gS\ lerkih; çØe dk P-V vkys[k [khapdj dk;Z dh
x.kuk dhft,A
What are indicator diagrams? Draw P-V diagram of isothermal process

and calculate work done in this process.

OR

DykWfl;l izes; fyf[k, vkSj fl) dhft,A
State and prove Clausius theorem.

ç'u 2- ohu dk forj.k fu;e fyf[k, rFkk bls fuxZfer dhft,A
State Wein's displacement law and derive it.

OR

Dykfl;l&DySisjkWu xqIr Å"ek lehdj.k dh LFkkiuk dhft,A
Establish Claussius-Clapeyron's latent heat equation.
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