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PH-05 

June - Examination 2026 

B.Sc. (Part-II) Examination 

PHYSICS 

Thermodynamics and Statistical Physics 

Å"ekxfrdh ,oa lkaf[;dh; HkkSfrdhÅ"ekxfrdh ,oa lkaf[;dh; HkkSfrdhÅ"ekxfrdh ,oa lkaf[;dh; HkkSfrdhÅ"ekxfrdh ,oa lkaf[;dh; HkkSfrdh    
Paper : PH-05 

 [Time: 3 Hours]                   [Maximum Marks: 70]     
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions in each section. 

funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A    
 Section-A 7××××2====14 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word,           

   one sentence or maximum up to 30 words. Each question carries 2 marks. 

 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&    lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) What is physical significance of entropy?    

  ,UVªkWih dh HkkSfrd lkFkZdrk D;k gS\   

 (ii) Describe Gibb’s free energy.   

  fxCl eqDr ÅtkZ dh foospuk fdft,A   

 (iii) What is the value of entropy of a crystalline solid at absolute zero temperature?   

  ije 'kwU; rki ij fØLVyh; Bksl dh ,UVªkWih dk eku fdruk gksrk gS\  

 (iv) State Carnot’s theorem.    

  dkuksZ dk izes; fyf[k,A   

 (v) Draw a Carnot cycle on a T-S diagram.   

  T-S vkjs[k ij dkuksZ pØ [khaph;sA   

 (vi) What is the temperature of inversion?   

  O;qRØe.k rki fdls dgrs gSa\  

 (vii) What is the meaning of degree of freedom?   

  Lora=rk dh dksfV dk D;k vFkZ gS\  
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

Note :- Answer any four questions. You have to delimit your each answer maximum up to                            

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 7777 vad dk gSA 

2. Derive expression for mean free path in terms of T and P.  

 rki o nkc ds :i esa ek/; eqDr iFk ds fy;s O;atd O;qRiUu dhft;sA   

3. What happens to viscosity of gases and liquids when they are heated?   

 xSlksa rFkk nzoksa dks xeZ djus ij mudh ';kurk dSls cnyrh gS\   

4. Determine relation between entropy and thermodynamic probability.   

 ,UVªkWih ,oa Å"ekxfrd izkf;drk esa laca/k Kkr fdft,A   

5. Prove that -   

 Enthalpy H = G − T ��	
�
�

�
=  −T
  � �

�
  �	

��

�
   

 Where G is Gibb’s function and T is temperature.   

 fl) dhft, &   

 ,UFkSYih H = G − T ��	
�
�

�
=  −T
  � �

�
  �	

��

�
   

 tgk¡ G fxCl Qyu ,oa T rki gSA   

6. Calculate adiabatic expansion ratio for an ideal gas (ν = 1.5). The efficiency of a 

Carnot’s engine is 66%.  

  

 ,d dkuksZ dh n{krk 66% gSA blesa iz;qDr vkn’kZ xSl (ν = 1.5) dk :)ks"e izlkj vuqikr 

Kkr dhft;sA  

 

7. Establish the relation for efficiency of Carnot engine.    

 dkuksZ batu dh n{krk dk O;atd mRiUu dhft,A   

8. Discuss third law of thermodynamics and negative temperature.    

 Å"ekxfrdh ds r`rh; fu;e ,oa _.kkRed rki dh foospuk dhft,A   

9. State and prove Nernst heat theorem.    

 usuZLV Å"ek izes; dk dFku dj fl) dhft;sA   



 

 

 PH-05/3                                Page 3 of 3               [411280]            Turn Over 

 

 Section-C 2××××14====28 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                            

   500 words. Each question carries  14 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. Calculate the temperature to obtain relative probability e2 or e for two states with 

energy difference 4.8×10-21 Joule.  

 

 4.8×10-21 twy ÅtkZ vUrj ds nks Lrjksa dh lkisf{kd izkf;drk e2 rFkk e gksus ds fy, rki 

dh x.kuk dhft,A  

 

11. Establish barometric equation on the basis of Maxwell Boltzmann Statistics.     

 eSDlosy & cksYV~teSu lkaf[;dh ds vk/kkj ij ok;qnkc lehdj.k LFkkfir dhft,A   

12. Derive fermi - Dirac distribution law.   

 QehZ & fMjkd forj.k fu;e dh LFkkiuk dhft;sA  

13. What is Planck’s postulates? Obtain the plank’s law of energy distribution for a 

blackbody.  

 

 Iykad dh vo/kkj.kk dks fyf[k;sA blls Ñf".kdk esa ÅtkZ forj.k fu;e izkIr dhft,A   

----------------------------- 


