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EXAMINATION, 2021 

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 dk mís’; D;k gS \ blds 

nksuksa dFkuksa dk mYys[k dhft, rFkk mudh lerqY;rk 

n’kkZb;sA 

Explain the need of second law of thermodynamics. 

State its both statements and show their equivalence. 
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¼c½ 0°C dh 05 xzke cQZ dks 100°C ds ikuh esa cnyk tkrk 

gSA ,.VªkWih esa fdruk ifjorZu gksxk \ [loge 1.366 = 

0.31] 

05 g ice at 0°C is converted into water at 100°C. 

Find the change in entropy. [loge 1.366 = 0.31] 

vFkok 

(Or) 

¼v½ ßije ‘kwU; rki izkIr djuk vlEHko gSAÞ bl dFku dh 

O;k[;k dhft,A 

“It is impossible to attain absolute zero 

temperature”. Explain this statement. 

¼c½ 0°C rki ij 01 fdxzk ty] 100°C ds 01 fdxzk ty esa 

feyk;k tkrk gSA fudk; dh ,.VªkWih esa ifjorZu Kkr 

dhft,A fn;k gS ty dh fof’k”V Å”ek = 01 

fdyks&dSyksjh@fdxzk °C log 3.23 = 0.5092, log 2.73 

= 0.4362, log 3.73 = 0.5717 

01 Kg water at 0°C is mixed with 01 Kg water at 

100°C. Calculate the change in entropy of the 

mixture. Given : specific heat of water = 1 Kilo-

Cal/Kg°C, log 3.23 = 0.5092, log 2.73 = 0.4362, log 

3.73 = 0.5717 
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  P. T. O. 

bdkbZ&2 

(UNIT—2) 

2- fuEufyf[kr esa lEcU/k LFkkfir dhft, % 

2
p v

v P

P V
C C T TE V

T T
  

Establish the following thermodynamics relation : 

2
p v

v P

P V
C C T TE V

T T
 

vFkok 

(Or) 

vuqpqEcdh; inkFkZ ds #)ks”e fopqEcdu ls ‘khryu D;ksa mRiUu 

gksrh gS \ Å”ekxfrd fu;eksa ds vk/kkj ij ‘khryu ds fy, 

O;atd izkIr dhft,A bl fof/k dk D;k egRo gS \ 

Explain why is cooling produced by adiabatic 

demagnetization of a paramagnetic substance. Obtain the 

thermodynamically an expression for the cooling 

produced. What is the physical significance of this 

methods ? 

bdkbZ&3 

(UNIT—3) 

3- fdlh xSl ds v.kqvksa ds fy, eSDloSy&cksYV~teSu ds osx forj.k 

fu;e dks O;qRiUu dhf,t rFkk bls le>kb,A rFkk ek/; osx 

Kkr dhft,A 

Derive the Maxwell-Boltzmann’s law of distribution of 

velocity of molecules of a gas and explain it. 
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vFkok 

(Or) 

fdlh xSl ds vfHkxeu xq.kksa ls vki D;k le>rs gSa \ v.kqxfr 

fl)kUr ds vk/kkj ij fdlh xSl ds Å”eh; pkydrk xq.kkad dk 

O;atd izkIr dhft,A xSl dk Å”ek pkydrk xq.kkad mlds rki 

o nkc ij fdl izdkj fuHkZj djrk gS \ 

What do you understand by transport properties of a gas ? 

Obtain an expression for the coefficient of thermal 

conductivity of a gas on the basis of kinetic theory. How 

does the coefficient of thermal conductivity of gas depend 

on its temperature and pressure ? 

bdkbZ&4 

(UNIT—4) 

4- fofgr ¼dSuksuhdy½ leqnk; dh ifjHkk”kk nhft,A lkaf[;dh 

;kaf=dh ds vuqlkj nks fudk;ksa ds Å”eh; larqyu ls D;k rkRi;Z 

gS \ nks fudk;ksa A o B Å”eh; laidZ esa larqyu ds fy, ‘krZ 

1 2  izkIr nhft,A 

Define canonical ensemble. What do you mean by the 

thermal equilibrium of two systems according to 

statistical mechanics ? Deduce the condition 1 2  for 

the two systems A and B to be in thermal equilibrium. 

vFkok 

(Or) 

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

fuxeu dhft,A 

State the law of equipartition of energy and deduce it 

statistically. 
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bdkbZ&5 

(UNIT—5) 

5- cksl&vkbUlVhu lkaf[;dh dh ‘krs± fyf[k, rFkk blds forj.k 

fu;e LFkkfir dhft,A 

State the conditions of Bose-Einstein statistics and 

establish its distribution law. 

vFkok 

(Or) 

/kkrqvksa esa eqDr bysDVªkWu fl)kUr dh QehZ&fMjk lkaf[;dh }kjk 

O;k[;k dhft,A 

Explain the free electron theory in metals on the bar’s f 

Fermi-Dirac statistics.  
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