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uksV %uksV %uksV %uksV %    lHkh ik¡pik¡pik¡pik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d ,d ,d ,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. 

bdkbZbdkbZbdkbZbdkbZ&&&&1111    
(UNIT—1) 

1- dsfYou ds Å”ekxfrd rki iSekus dh O;qRifŸk dhft,A fl) 
dhft, fd % 
(i) ;g iSekuk vkn’kZ xSl iSekus ds rqY; gSA 

(ii) ;g iSekuk fdlh dk;Zdkjh inkFkZ dh izd`fr ij fuHkZj ugha 
djrk gSA 

Deduce the Kelvin’s thermodynamic scale of temperature. 

Show that : 

(i) This scale is equivalent to a perfect gas scale. 

(ii) This scale does not depend on the nature of its 

working substance. 
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vFkokvFkokvFkokvFkok    

(Or) 

ßfdlh inkFkZ dh ,.VªkWih ml inkFkZ dh voLFkk dk vf}rh; 

Qyu gSAÞ bl dFku dks le>kb,A ,.VªkWih dk ek=d fyf[k, 

rFkk bldk HkkSfrd egRo le>kb,A 

“The entropy of a substance is the unique function of state 

of that substance.” Explain it. State entropy’s unit and 

explain its physical significance. 

bdkbZbdkbZbdkbZbdkbZ&&&&2222    

(UNIT—2) 

2- eSDloSy ds pkjksa Å”ekxfrd lehdj.kksa dks O;qRiUu dhft,A 

Derive the four Maxwell’s thermodynamic relations. 

vFkokvFkokvFkokvFkok    

(Or) 

fofdj.k nkc ls vki D;k le>rs gSa \ fl) dhft, fd % 

(i) lery rjaxksa ds dkj.k fofdj.k nkc] ÅtkZ ?kuRo ds 

cjkcj gksrk gSA 

(ii) folfjr fofdj.k ds dkj.k nkc] ÅtkZ ?kuRo dk 

,d&frgkbZ gksrk gSA 

What do you understand by the pressure of radiation ? 

Prove that : 

(i) The pressure of radiation due to plane waves is 

equal to the energy density. 

(ii) Pressure due to diffused radiations is 1/3rd of energy 

density. 
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bdkbZbdkbZbdkbZbdkbZ&&&&3333    
(UNIT—3) 

3- xSl ds v.kqvksa dh pky ds fy, eSDloSy&cksYV~teku forj.k 
fu;e O;qRiUu dhft, rFkk blls vkSlr pky ,oa oxZ ek/; ewy 
pky Kkr dhft,A 
Derive the Maxwell-Boltzmann’s law of distribution of 

speed of molecules of a gas. Use it to find average speed 

and root mean square speed. 

vFkokvFkokvFkokvFkok    
(Or) 

iz’khfr= D;k gS \ bldk dk;Z fl)kUr iz’khryu pØ dh 
lgk;rk ls le>kb, rFkk blds dk;Z xq.kkad dk O;atd 
fuxfer dhft,A 
What is a refrigerator ? Explain its working with the help 

of a refrigeration cycle and deduce an expression for its 

coefficient of performance. 

bdkbZbdkbZbdkbZbdkbZ&&&&4444    
(UNIT—4) 

4- ,dfoeh; ckWDl esa cUn d.k dh ÅtkZ ds fy, O;atd izkIr 
dhft,A 
Obtain expression for the energy of a particle enclosed in 

a one-dimensional box. 

vFkokvFkokvFkokvFkok    
(Or) 

,.VªkWih dh lkaf[;dh; O;k[;k dhft, rFkk ,.VªkWih S  o 
Å”ekxfrd izkf;drk W  esa lEcU/k S K log We=  fl) 
dhft,] tgk¡ K cksYV~tEkku fu;rkad gSA bl lehdj.k dk 
HkkSfrd egRo le>kb,A 
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Explain the statistical interpretation of entropy and deduce 

the relationship S = K loge W, where S is the entropy, W 

is the thermodynamic probability and K is the 

Boltzmann’s constant. Explain the physical significance 

of the equation. 

bdkbZbdkbZbdkbZbdkbZ&&&&5555    

(UNIT—5) 

5- cksl&vkbULVhu lkaf[;dh dh ‘krs± fyf[k, rFkk blls forj.k 
fu;e LFkkfir dhft,A 

State the conditions of Bose-Einstein statistics and 

establish its distribution law. 

vFkokvFkokvFkokvFkok    

(Or) 

/kkrqvksa esa eqDr bysDVªkWu fl)kUr dh QehZ&fMjkd lkaf[;dh }kjk 
O;k[;k dhft,A 

Explain the free electron theory in metals on the basis of 

Fermi-Dirac statistics.  
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