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E–3722 

B. Sc. (Part II) EXAMINATION, 2021 

(Old Course) 

PHYSICS 

Paper First 

(Thermodynamics, Kinetic Theory and Statistical Physics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa ds mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u djuk 

vfuok;Z gSA lHkh iz’uksa d¢ vad leku gSaA 

 Attempt all the five questions. One question from each 

Unit is compulsory. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ Å”eh; lUrqyu ls D;k vfHkizk; gS \ Å”ekxfrdh dk ‘kwU;ok¡ 

fu;e crkb;s rFkk blds vk/kkj ij rki dh vfHk/kkj.kk dks 

le>kb;sA      6 

What do you mean by thermal equilibrium ? State the 

zeroth law of thermodynamics and on the basis of this, 

explain the concept of temperature. 
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¼c½ ,d mRØe.kh; batu Å”ek lzksr ls 746 twy Å”ek vo’kksf”kr 

djrk gS rFkk flad ij 546 twy Å”ek fu”dkflr djrk gSA 

;fn lzksr rFkk flad ds rkiksa esa vUrj 100°C gS] rks Kkr 

dhft, %  4 

(i) batu ls izkIr dk;Z 

(ii) batu dh n{krk 

(iii) lzksr o flad ds rki 

A reversible engine absorbs heat 746 J from the source 

and rejects heat 546 J at the sink. If the difference in 

temperature of source and sink is 100°C, calculate : 

(i) Work done by the engine 

(ii) Efficiency of engine 

(iii) Temperatures of source and sink 

vFkok 

(Or) 

¼v½ ,.VªkWih dh ifjHkk”kk nhft,A bldk ek=d fyf[k,A bldk 

HkkSfrd egRo D;k gS \ 4 

Define the term Entropy. State its unit and explain its 

physical significance. 

¼c½ ,.VªkWih of̀) dk fu;e fyf[k, rFkk le>kb;sA 6 

State and explain the principle of increase of Entropy. 
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bdkbZ&2 

(UNIT—2) 

2- ¼v½ Å”ekxfrd foHkoksa ls D;k rkRi;Z gS \ le>kb;sA mDr foHkoksa 

dh HkkSfrd lkFkZdrk D;k gS \  8 

What is meant by thermodynamic potentials ? Explain. 

What is the physical significance of the above 

potentials ? 

¼c½ eSDlosy ds Å”ekxfrd lEcU/kksa dh lgk;rk ls fl) dhft, 

fd %   2 

T T P

U V V
P T

P P T
 

Use Maxwell’s thermodynamic relations to show that : 

T T P

U V V
P T

P P T
  

vFkok 

(Or) 

¼v½ Iykad ds Dok.Ve fl)kUr ij laf{kIr fVIi.kh fyf[k,A 6 

Write a short note on Planck’s quantum theory. 

¼c½ 127°C rki okyh df̀”.kdk ds ry ls 1-0 × 10
5
 okV izfr 

ehVj
2
 dh nj ls ÅtkZ dk mRltZu gks jgk gSA df̀”.kdk dk og 

rki Kkr dhft, ftl ij mlls ÅtkZ mRltZu dh nj  

16-0 × 10
5
 okV@ehVj

2
 gksA 4 
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From the surface of a black body at temperature 127°C, 

the energy is emitted at a rate of 1.0 × 10
5
 Wm

–2
. At 

what temperature will it emit the energy at a rate of 

16.0 × 10
5
 Wm

–2
 ? 

bdkbZ&3 

(UNIT—3) 

3- xSl ds v.kqvksa ds fy, eSDlosy&oksYV~teku ds osx forj.k fu;e dks 

O;qRiUu dhft;s rFkk le>kb;sA   10 

Derive the Maxwell-Boltzmann’s law of distribution of 

velocity of molecules of a gas and explain it. 

vFkok 

(Or) 

¼v½ ckW;y ,oa O;qRØe.k rki dks le>kb;s rFkk buesa lEcU/k LFkkfir 

dhft,A  5 

Explain Boyle temperature and inversion temperature 

and establish relation between them. 

¼c½ ek/; eqDr iFk ls D;k rkRi;Z gS \ ljy O;qRifŸk }kjk bldk 

O;atd izkIr dhft,A 5 

What is meant by mean free path ? Obtain its 

expression by simple derivation. 
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ n  loZle flDds vusd ckj mNkys tkrs gSaA fl) dhft, fd 

r  ckj gSM Åij vkus dh izkf;drk 
! 1

!( )! 2n

n

r n r
 gksrh 

gSA       6 

n  identical coins are tossed several times. Show that 

the probability of getting head r  times uppermost is 

! 1

!( )! 2n

n

r n r
. 

¼c½ fuEufyf[kr inksa dh ifjHkk”kk nhft, % 4 

(i) izfrcU/k 

(ii) Å”ekxfrd izkf;drk 

Define the following terms : 

(i) Constraints 

(ii) Thermodynamic probability 

vFkok 

(Or) 

¼v½ ÅtkZ dk lefoHkktu fu;e fyf[k, rFkk lkaf[;dh }kjk bldk 

fuxeu dhft,A 8 

State the law of equipartition of energy and deduce it 

statistically. 
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¼c½ fdlh fudk; esa fdlh d.k dh nks lEHko ÅtkZ,¡ E 0  rFkk 

E 0  gSaA ;fn fudk; ije rki T  ij Å”eh; lUrqyu esa gS 

rks d.k dh ek/; ÅtkZ D;k gksxh \ 2 

A particle in a system has two possible energy states at 

E = 0 and E > 0. If the system is in equilibrium at an 

absolute temperature T, then what will be the mean 

energy of the particle ? 

bdkbZ&5 

(UNIT—5) 

5- QehZ&fMjkd lkaf[;dh dh ewy vfHkdYiuk,¡ D;k gSa \ blds fy, 

forj.k Qyu LFkkfir dhft,A    10 

State the basic assumptions of Fermi-Dirac statistics and 

establish its distribution function. 

vFkok 

(Or) 

eSDlosy&cksYV~teku lkaf[;dh dh ewy vfHkdYiuk,¡ fyf[k, rFkk blds 

fy, forj.k fu;e LFkkfir dhft,A 

State the basic assumptions of Maxwell-Boltzmann statistics 

and establish its distribution law. 

 

 

E–3722   


