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PH-05 

December - Examination 2025 

B.Sc. (Part-II) Examination 

PHYSICS 
THERMODYNAMICS AND STATISTICAL PHYSICS 

Å"ekxfrdh ,oa lkaf[;dhÅ"ekxfrdh ,oa lkaf[;dhÅ"ekxfrdh ,oa lkaf[;dhÅ"ekxfrdh ,oa lkaf[;dh;;;;    HkkSfrdhHkkSfrdhHkkSfrdhHkkSfrdh    
Paper : PH-05 

 [Time: 3 Hours]                   [Maximum Marks: 35]     
                                                                                           

 

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

   instructions. 

funsZ’k funsZ’k funsZ’k funsZ’k     %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa  ds vuqlkj mŸkj 
   nhft,A    

 

 Section-A 7××××1====7 

 (Very Short Answer Type Questions)  

Note :- Answer all the 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 1 mark. 

 [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 1111 vad dk gSA 

1. (i) What are the main drawbacks of First Law of Thermodynamics?    

  m"ekxfrdh ds izFke fu;e dh eq[; dfe;k¡ D;k gSa\   

 (ii) “Diffusion of gases is reversible process.” Is this statement true?   

  ^^xSlksa dk folj.k mRØe.kh; izØe gksrk gSA^^ D;k ;g dFku lR; gS\   

 (iii) What is the value of change of entropy for reversible adiabatic process?   

  mRØe.kh; :)ks"e izØe ds fy, ,UVªkWfi esa ifjorZu dk eku D;k gksxk\   

 (iv) If temperature of sink is 250K and temperature of source is 1000K, then what 

is the efficiency of Carnot engine in percentage?  

 

  ;fn flad dk rkieku 250K gS rFkk L=ksr dk rkieku 1000K gS] rks dkuksZV batu 

dh n{krk izfr’kr esa D;k gksxh\ 

 

 (v) Mean Kinetic energy of atom in monoatomic gas system at temperature T is 

(xRT). What is the value of x?  

 

  ,d ijek.kqd xSl fudk; dh vkSlr ,d ijek.kq xfrt ÅtkZ rkieku T ij (xRT) 

gSA ;gk¡ x dk eku D;k gksxk\  
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 (vi) “Fermion has symmetric wavefunction.” Is this statement true?   

  ^^QfeZ;u dk rjaxQyu lefer gksrk gSA^^ D;k ;g dFku lR; gS\  

 (vii) Give one example of Boson.   

  ckslksu dk ,d mnkgj.k nhft,A   

 Section-B 4××××3½====14 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries  3½ marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼¼¼¼y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkj iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer dhft,A 
   izR;sd iz’u 3333½ vad dk gSA 

2. Explain the Kelvin-Planck statement of Second Law of Thermodynamics.   

 m"ekxfrdh ds f}rh; fu;e ds dsfYou IySad ds dFku dks le>kb,A   

3. Explain the Gibb’s free energy.   

 fxCl eqDr ÅtkZ dks le>kb,A   

4. Using mathematical expression, obtain the value of Joule-Thomson coefficient for 

ideal gas.  

 

 vkn’kZ xSl ds fy, xf.krh; O;atdksa dk mi;ksx djrs gq, twy&FkkWelu xq.kkad dk eku 

Kkr dhft,A  

 

5. Explain the viscosity of liquid Helium with diagram.   

 æo fgfy;e dh ';kurk dks fp= ds lkFk le>kb,A   

6. Explain the ratio of molar specific heats for triatomic gas.   

 f=ijek.kq xSl ds fy, fof’k"V eksyj m"ekvksa ds vuqikr dks le>kb,A   

7. Briefly explain the most probable speed, average speed, root mean square speed of 

molecules in gaseous system.  

 

 ,d xSlh; fudk; esa v.kqvksa dh vf/kdre izlaHkkO; pky] vkSlr pky ,oa oxZ ek/; ewy 

pky dks la{ksi esa le>kb,A  

 

8. Explain the concept of mean free path.   

 ek/; eqDr iFk ds fl)kUr dks le>kb,A   

9. Write the properties of photons.   

 QksVksu ds xq.k/keZ fyf[k,A   
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 Section-C 2××××7====14 

 (Long Answer Type Questions)  

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

   500 words. Each question carries  7 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 mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 7777 vad dk gSA 

10. Explain the following -              3½++++3½====7 

 (a) Phase space        

 (b) Barometric equation  

 fuEu dks le>kb, &  

 (a) dyk funsZ’kkad        

 (b) ok;qnkc lehdj.k  

11. Explain the following - 3½++++3½====7 

 (a) Dependence of work on the path   

 (b) Two reversible processes examples with explanation   

 fuEu dks le>kb, &  

 (a) dk;Z dh iFk ij fuHkZjrk   

 (b) mRØe.kh; izØe ds nks mnkgj.k dks ysrs gq, bUgas le>kb,   

12. Explain the following - 3½++++3½====7 

 (a) Principle of increase of entropy   

 (b) Helmholtz Free Energy   

 fuEu dks le>kb, &  

 (a) ,UVªkWih o`f) dk fl)kUr   

 (b) gsYegksYV~t+ eqDr ÅtkZ   

13. Write the failures of classical statistics and also describe the postulates of quantum 

statistics.  

 

 fpjlEer lkaf[;dh dh vlQyrk,a fyf[k, rFkk lkFk gh DokaVe lkaf[;dh ds vfHkx`fgr 

dks le>kb,A  

 

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

 


