
B. Sc. Semester III (General/GE3) Examination-2021 (CBCS) 
Subject: Physics  

Paper-CC-1C 
Thermal Physics and Statistical Mechanics 

 
Time:2 Hours                                                                                                         Full Marks-40 
 

Candidates are required to give their answers in their own words as far as practicable.  
 fl£r¡bÑ£−cl kb¡pñh ¢e−Sl i¡o¡u Ešl ¢c−a q−hz  

Answer any eight of the following questions:  
 −k −L¡e BV¢V fË−nÀl Ešl c¡Jz                                                                                          5 x 8=40  
1.  How can you establish the fact that under identical conditions of temperature and  pressure            
equal volumes of all gases contain the same number of molecules? How many molecules of         
a gas remain in a cube of 1mm at 200

C and a pressure of 1 atmosphere?                                                 
    ¢Li¡−h fËj¡Z Ll−h −k HLC a¡fj¡œ¡ J Q¡−f pLm NÉ¡−pl pj¡e Bua−e pjpwMÉL AZ¤ haÑj¡e? 20

0
C a¡fj¡œ¡u      

Hhw HLL h¡u§jäm£u Q¡−f 1 mm h¡ý¢h¢nø HL¢V Oe−Ll j−dÉ La pwMÉL NÉ¡p AZ¤ b¡L−h ?    
            
2.  The molecules of a gas obey Maxwellian velocity distribution. Find the expression of r.m.s.           
velocity. Calculate the KE of 1 mole of a gas at NTP. Given the density of the gas at NTP is         
0.178 gm/ltr and molecular weight of the gas =4.                                                                            
   HL¢V NÉ¡−pl AZ¤…¢m jÉ¡−„¡−u−ml N¢ah¾Ve p§œ −j−e Q−mz j§m Ns hNÑ−h−Nl l¡¢nj¡m¡ ¢eZÑu Llz NTP  −a HL¢V     
NÉ¡−pl 1 NË¡jAZ¤l N¢an¢š² ¢eZÑu Llz −cJu¡ B−R, NTP −a NÉ¡−pl OeaÆ 0.178 gm/ltr Hhw BZ¢hL JSe 4. 
 
3. What is the critical coefficient of a gas? Find the departure of the Van der Waals gas from the      
perfect gas law at critical point. A gas at 300K occupies a volume of 1.2 litre/mole. Compare       
the pressures based on an ideal gas and Van Der Waals' gas ( Given, a=1.32  atm.lit2mole‐2,            
b=0.312 litre/mole).                                
   pwLV …Z¡w−Ll pw‘¡ c¡Jz pwLV ¢h¾c¥−a BcnÑ NÉ¡−pl p¡−f−r iÉ¡e-X¡l-Ju¡mp NÉ¡−pl QÉ¥¢a ¢eZÑu Llz              
300K Eo·a¡u HL¢V NÉ−pl 1.2 ¢mV¡l fË¢a −j¡mz BcnÑ J iÉ¡e-X¡l-Ju¡mp NÉ¡−pl Efl ¢i¢š L−l NÉ¡−pl         
Q¡−fl a¥me¡ Llz (−cJu¡ B−R, a=1.32 atm.lit2mole‐2, b=0.312 litre/mole)z 
 
4.  From the first law of thermodynamics establish the relation between the pressure and volume       
in adiabatic change of an ideal gas.  
      5 mole ideal gas is compressed from an initial volume 5 litre to final volume 1 litre under            
isothermal condition. Calculate the work done in this process. Temperature of the gas = 270C         
and R=8.31 J/mol/K.                      
    a¡fN¢a¢hcÉ¡l fËbj p§œ −b−L HL¢V BcnÑ NÉ¡−pl l©Üa¡f fË¢œ²u¡l Q¡f J Bua−el j−dÉ pÇfLÑ ¢eZÑu Llz 5         
−j¡m HL¢V BcnÑ NÉ¡p p−j¡o· fË¢œ²u¡u pwe¢ja quz NÉ¡−pl fË¡b¢jL J A¢¿¹j Buae kb¡œ²−j 5 litre J  1              
litre  q−m L«aL¡kÑ ¢eZÑu Llz −cJu¡ B−R, NÉ¡−pl a¡fj¡œ¡ 270C Hhw R=8.31 J/mol/K. 
   



 
 
5.  What do you mean by external work and internal work? Explain whether work done is an              
exact/inexact differential. One mole of an ideal gas undergoes change from an initial state            
(A) of temperature 299K to a final state (B) of temperature 399K maintaining a pressure of 1        
atmosphere on the gas.  
     (i) Draw the P-V diagram of this process.  
     (ii) Calculate the work done on the system.  
     (iii) Find the change in internal energy of the system.  
        Given, R=8.31 joule/mole/degree and   ϒ=1.41. 
                                      
   h¡¢qÉL L¡kÑ J BiÉ¿¹l£Z L¡kÑ hm−a ¢L −h¡T ?  pÇf¡¢ca L¡kÑ HL¢V pÇf¨ZÑ/ApÇf¨ZÑ AhLm - hÉ¡MÉ¡ Llz HL −j¡m    
NÉ¡p−L HLL h¡u§jäm£u Q¡−f 299K a¡fj¡œ¡l fË¡b¢jL AhÙÛ¡ (A) −b−L 399K a¡fj¡œ¡l A¢¿¹j AhÙÛ¡u (B)        
f¢lh¢aÑa Ll¡ qmz  
    (i) HC fË¢œ²u¡l P-V ¢Qœ Aˆe Llz 
    (ii) pwÙÛ¡¢Vl Efl pÇf¡¢ca L¡kÑ ¢eZÑu Llz  
    (iii) BiÉ¿¹l£Z n¢š²l f¢lhaÑe ¢eZÑu Llz  
   −cJu¡ B−R, R=8.31 joule/mole/degree Hhw ϒ=1.41. 
 
6.  Define entropy. What is its physical significance? An electric current of 10A is maintained           
for 1 second in a resistor of 25Ω while the temperature of the resistor is kept constant at 270C  .       
What  is  the  entropy  change  of  the  resistor  and  the  universe?  The  same  current  is maintained  for                 
same time  in the same resistor but now thermally  insulated, whose  initial temperature  is 270C  .  If the        
resistor has a mass of 10 gm and Cp=0.84  joule/gm/deg.,  find  the entropy change of  the resistor and         
the universe.    
    HeVÊ¢fl pw‘¡ c¡Jz Hl −i±a a¡vfkÑ ¢L? 25Ω Hl HL¢V −l¡d−Ll a¡fj¡œ¡ 270C H ¢ÙÛl −l−M 10A °hcÉ¥¢aL       
fËh¡q 1 −p−L−äl SeÉ hS¡u l¡M¡ qmz −l¡d−Ll J jq¡¢h−nÄl HeVÊ¢f f¢lhaÑe La q−h? HMe 270C fË¡b¢jL          
a¡fj¡œ¡l Ef¢lEš² −l¡dL−L a¡f ¢e−l¡dL AhÙÛ¡u −l−M HLC °hcÉ¥¢aL fËh¡q HLC pj−ul SeÉ hS¡u l¡M¡ qmz k¢c    
−l¡d−Ll il 10 gm J Cp=0.84 joule/gm/deg., qu, a¡q−m −l¡d−Ll Hhw jq¡¢h−nÄl HeVÊ¢f f¢lhaÑe La q−h? 
 
7.  Derive the relations:  

   (i)       

 (ii)    

   Show that for anVan der Walls' gas     
 

where the symbols have their usual meaning.  
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 ¢ejÀ¢m¢Ma pj£LlZ…¢m fË¢aù¡ Ll:  

   (i)       

 (ii)    

          iÉ¡eX¡l Ju¡mp NÉ¡−pl −r−œ −cM¡J                                                     

    −kM¡−e fËa£L…¢m fËQ¢ma A−bÑ hÉhq©az    
8. What is Solar constant? How can solar temperature be estimated from the knowledge of solar 

    constant? Show that  

    
   where symbole have their usual meaning.     

  −p±l dË¥hl¡¢n ¢L? Hl −b−L ¢Li¡−h −p±la¡fj¡œ¡ ¢eZÑu Ll¡ k¡u? −cM¡J −k     

  −kM¡−e fËa£L…¢m fËQ¢ma A−bÑ hÉhq©az    
9. What is Joule-Thomson coefficient? How will the values of the coefficient decide the cooling      
effect, heating effect? Show that the expression for the J-T coefficient in isoenthalpic change       
is given by        

    α being volume expansion coefficient.                                                            
   S¥m-bjpe pqN ¢L? ¢Li¡−h HC pq−Nl j¡e…¢m n£am, Eo·a¡l fËi¡h ¢edÑ¡lZ L−l? −cM¡J −k, pj-HebÉ¡m¢f         
fË¢œ²u¡u S¥m-bjpe pq−Nl l¡¢nj¡m¡     

   −kM¡−e α qm Buae fËp¡le pqNz 
 
10. A system of identical and noninteracting particles obeys Pauli's principle. Write down the           
energy distribution law. Mention two particles that obey this distribution law. Discuss the             
spin, wave function and T=0 behaviour of these particles. ?                                                         
    A¢iæ Hhw ¢jb¢ûu¡ ¢hq£e LZ¡l HL¢V pwÙÛ¡ f¡J¢ml e£¢a −j−e Q−mz n¢š² h¾Ve p§œ¢V −mMz HC h¾Ve p§œ −j−e      
Q−m HClLj c¤¢V LZ¡l E−õM Llz Efl¦š² LZ¡…¢ml O§ZÑe, al‰l©f Hhw T=0 a¡fj¡œ¡l BQlZ B−m¡Qe¡ Llz  
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