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PHYSICS

Paper I

[Thermodynamics, Kinetic Theory and Statistical Physics]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

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.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. Å"ekxfrdh funsZ'kkad dh ifjHkk"kk nhft,A

Define thermodynamic co-ordinates.

2. #¼ks"e izØe ls vki D;k le>rs g®\

What do you mean by adiabatic process ?

3. pkjksa Å"ekxfrdh foHkoksa ds uke fyf[k,A

Write the names of all four thermodyanamic

potentials ?

4. ohu dk foLFkkiu fu;e fyf[k,A

Write Wien�s displacement law.

5. xSlksa esa Å"ek pkydrk dk D;k dkj.k gS\

What is the reason of thermal conductivity in gases ?

6. vkSlr pky] oxZ ek/; pky rFkk vf/kdre izlaHkkO; pky
esa lEcU/k n'kkZus okys O;atd fyf[k,A

Write the expressions to show the relationship between

the average speed, root mean square speed and

maximum probable speed.

7. leqnk; dks le>kb,A

Explain ensemble.

8. dyk vkdk'k rFkk Mu ( ) dyk vkdk'k dks le>kb,A

Explain phase space and Mu (µ) phase space.

9. cksYV~teSu dk ,.VªkWih&izkf;drk lEcU/k fyf[k,A

Write Boltzmann�s entropy probability relation.
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10. ckslkWu dks ifjHkkf"kr dhft,A

Define Boson�s.

[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 3×5=15

1. Å"ekxfrdh dk r`rh; fu;e fyf[k,A

Write the third law of thermodynamics.

vFkok

Or

,.VªkWih Å"ekxfrdh pj ds :i esa le>kb, rFkk T-S fp=

[k°fp,] tgk¡ S ,.VªkWih gSA

Explain entropy as thermodynamic variable. Draw T-S

diagram, where S is entropy.

2. Dykfl;l&DySijkWu dk xqIr Å"ek lehdj.k izkIr dhft,A

Obtain Clausius-Clapeyron latent heat equation.

vFkok

Or

eSDlosy dk r`rh; Å"ekxfrdh lEcU/k LFkkfir dhft,

vFkkZr~ 
S P

T V
=

P S
fl¼ dhft,A

Obtain the thermodynamic Maxwall�s third equation

i.e., prove 
S P

T V
=

P S
.

3. okLrfod xSl ds O;ogkj dks le>kb,A okLrfod xSl

vkn'kZ xSl ls fdl rjg fHkUu gS\

Explain the behaviour of real gas. How the real gas is

different from perfect gas ?

vFkok

Or

o.kZØe js[kkvksa ds MkWIyj foLrr̀hdj.k dks la{ksi esa le>kb,A

Explain in brief the Doppler�s broadening of spectral

lines.

4. lkaf[;dh ;kfU=dh dh eq[; vfHkdYiuk,¡ fyf[k,A

Write the fundamental postulates of statistical

mechanics.

vFkok

Or

Å"ekxfrdh ds vk/kkj ij iSjkehVj  =
1

Tk
 dks fl¼

dhft,A
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On the basis of thermodynamics determine the 

parameter, prove that  = 
1

Tk
.

5. fpjlEer rFkk DokaVe lkaf[;dh ds vUrj Li"V dhft,A

Differentiate between the classical and quantum

statistics.

vFkok

Or

'kwU; fcUnq ÅtkZ ls D;k vfHkizk; gS\

What is meant by zero-point energy ?

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek

esa nsaA

Answer the following long answer type questions

with word limit 300-350. 5×5=25

1. fl¼ dhft, fd ,.VªkWih fdlh fudk; dh voLFkk dk ,d
vf}rh; Qyu gS rFkk Å"ekxfrdh ds f}rh; fu;e dk
xf.krh; :i dk O;atd izkIr dhft,A

Prove that the entropy is a unique function of the

state of system and obtain the mathematical expression

of second law of thermodynamics.

vFkok

Or

dkuksZ dk izes; fyf[k, rFkk fl¼ dhft,A

Write and prove Carnot�s theorem.

2. jSys&thUl dk fu;e fyf[k, rFkk fl¼ dhft,A

Write and prove Rayleigh�Jean�s law.

vFkok

Or

Iykad ds DokaVe fl¼kUr dh lgk;rk ls Ï".k fi.M

fofdj.k dks le>kb,A

Explain black body radiation with the help of Planck�s

quantum theory.

3. vkf.od la?kV~V ls D;k vfHkizk; gS\ ;fn vkf.od O;kl

rFkk vkf.od ?kuRo gS rks fl¼ dhft, fd vkf.od

la?kV~V vuqizLFk dkV 2 rFkk vkSlr eqDr iFk
2

1
=

n

gksrk gSA

What do you understand by molecular collision ? If

the molecular diameter is  and molecular density is

, then prove that the cross section of molecular

collision is 2 and mean free path is 
2

1
=

n
.
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vFkok

Or

CO2 ds fy, ,.Mªw ds iz;ksx dks le>kb,A

Explain Andrew�s experiment for CO2 gas.

4. fdlh xSl ds v.kqvksa ds fy, eSDlosy&cksYV~teSu ds osx

forj.k fu;e dks O;qRiUu dhft,A

Derive the Maxwell-Boltzmann�s law of distribution

of velocity of molecules of a gas and explain it.

vFkok

Or

fdlh xSl ds v.kq ds pky c rFkk c + dc ds chp gksus dh
izkf;drk Kkr dhft,A

Find out the probability of a molecule of gas in the

speed between c and c + dc.

5. Ï".k fi.M o.kZØe ls D;k rkRi;Z gS\ cksl&vkbUlVhu ds
forj.k fu;e ls Ï".k fi.M o.kZØe esa ÅtkZ forj.k ds
fy, Iykad dk lw= O;qRiUu dhft,A

What do you mean by black body spectrum ? Use

Bose-Einstein�s statistics to derive Planck�s formula

for the distribution of energy in the black body

spectrum ?

vFkok

Or

MB, BE rFkk FD lkaf[;dh ds fy, forj.k Qyu fyf[k,

(dsoy lw=)A og lhek Kkr dhft,] ftlesa cksl&vkbUlVhu

,oa QehZ&fMjkWd lkaf[;dh eSDlosy&cksYV~teSu lkaf[;dh

esa ifjofrZr gks tkrh gSA

Write the distribution function (only formula) for

Maxwell-Boltzman (MB), Bose-Einstein (BE) and

Fermi-Dirac (FD) statistics. Find the limit when BE

and FD statistics change to MB statistics.

r r r r r d r r r r r
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