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E–3663 

 B. Sc. (Part II) EXAMINATION, 2021 

(New Course) 

PHYSICS 

Paper First 

(Thermodynamics, Kinetic Theory and Statistical Physics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh ik¡p iz’uksa d¢ 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”ekxfrdh ds f}rh; fu;e ds dsfYou&Iykad ,oa Dykfl;l 

dk dFku fyf[k, ,oa mudh rqY;rk n’kkZb,A 7  

State Kelvin-Planck’s and Clausius statement for 

second law of thermodynamics and show their 

equivalence. 

¼c½ n’kkZb, fd vkUrfjd ÅtkZ voLFkk Qyu gSA 3 

Show that internal energy is a state function. 
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vFkok 

(Or) 

¼v½ Dykfl;l dk izes; fyf[k, ,oa fl) dhft,A 7 

State and prove Clausius theorem. 

¼c½ ,.VªkWih dh vo/kkj.kk le>kb,A 3 

Explain the concept of Entropy. 

bdkbZ&2 

(UNIT—2) 

2- Dykfl;l&DySijkWu xqIr Å”ek lehdj.k dh LFkkiuk dhft, rFkk nkc 

esa of̀) ds lkFk ty ds fgekad ,oa DoFkukad ij izHkko le>kb,A 10 

Establish Clausius-Clapeyron latent heat equation and 

explain the effect of increase in pressure on freezing point 

and boiling point of water. 

vFkok 

(Or) 

twy&FkkWelu izHkko D;k gS \ Å”ekxfrdh ds vk/kkj ij twy&FkkWelu 

‘khryu ds fy, O;atd fuxfer dhft,A 10 

What is Joule-Thomson effect ? Derive an expression for 

Joule-Thomson cooling on the basis of thermodynamics. 

bdkbZ&3 

(UNIT—3) 

3- eSDlosy&cksYV~teku dk pky forj.k fu;e fyf[k, rFkk blds fy, 

O;atd izkIr dhft,A lokZf/kd izlEHkkO; pky rFkk mlds laxr v.kqvksa 

dh la[;k ,oa vkSlr pky ,oa oxZ ek/; ewy pky ds fy, O;atd 

fuxfer dhft,A      10 
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State Maxwell-Boltzmann distribution law of speed and 

derive the expression for it. Also derive the expression for 

maximum probable speed, number of molecules in most 

probable speed, average speed and root mean square speed. 

vFkok 

(Or) 

¼v½ vkSlr eqDr iFk dks ifjHkkf”kr dhft, rFkk bldk lw= O;qRiUu 

dhft,A  7 

Define mean free path and deduce the formula for it. 

¼c½ ,.Mªwt ds iz;ksx dks le>kb,A 3 

Explain the Andrew’s experiment. 

bdkbZ&4 

(UNIT—4) 

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

fuxeu dhft,A     7 

State law of equipartition of energy and derive it using 

statistics. 

¼c½ fuEufyf[kr dks le>kb, % 3 

(i) dyk vkdk’k 

(ii) lw{e voLFkk 

Explain the following : 

(i) Phase space 

(ii) Microstate 

vFkok 

(Or) 

¼v½ lkaf[;dh; ;kaf=dh ds vuqlkj nks fudk;ksa ds Å”eh; larqyu esa 

gksus dh ‘krZ 1 2  izkIr dhft,A 7 
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Obtain condition of thermal equilibrium of two 

systems as 1 2  according to statistical mechanics. 

¼c½ iwoZ izkf;drk dh lekurk ds fl)kUr dks le>kb,A 3 

Explain the principles of equal a priori probabilities. 

bdkbZ&5 

(UNIT—5) 

5- d”̀.k fi.M fofdj.k o.kZØe ls D;k rkRi;Z gS \ cksl&vkbaLVhu ds 

forj.k fu;e ls d”̀.k fi.M o.kZØe esa ÅtkZ forj.k ds fy, Iykad dk 

lw= mRiUu dhft,A     10  

What do you mean by black body radiation spectrum ? Using 

Bose-Einstein’s statistics, derive Planck’s formula for the 

distribution of energy in black body radiation spectrum. 

vFkok 

(Or) 

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, % 10 

(i) d.kksa dh vfoHksn~;rk 

(ii) QehZ ÅtkZ 

(iii) viHkz”Vrk 

(iv) DokaVe lkaf[;dh 

Write short notes on the following : 

(i) Indistinguishability of particles 

(ii) Fermi energy 

(iii) Degeneracy 

(iv) Quantum statistics 
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