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Q: what is Bose- Einstein condensation? Derive the expression for temperature 
at which it is achieved. 
Ans: 
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Q: Draw and explain phase equilibrium diagram of helium. 
Ans: 
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Q: write down some properties of helium II. Explain fountain effect. 
Ans: 
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Chapter 5: Fermi Dirac statistics 
 
Q: derive an expression for Fermi-Dirac distribution law. 
Ans: 
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Q: derive an expression of entropy using Fermi-Dirac distribution law. 
Ans: Refer chap 4 ques 2 
Q: calculate internal energy and pressure for completely degenerate Fermi Dirac 
gas. 
Ans: 

 

 

 



 

63 
 

 

 

 

 
From above two equations, 

 
Q: calculate internal energy, pressure and specific heat for strongly degenerate 
Fermi Dirac gas. 
Sol: 
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To solve the integrals of above two equations, let us consider 
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Q: derive an expression for Fermi temperature, zero point energy and zero point 
pressure of electron gas. 
Ans: 

 
The Fermi energy at 0K is: 
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Q: calculate the expression for electronic contribution to the specific heat of 
metals at low temperatures. 
Ans: 
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Q: show that mean energy of free-electron at absolute zero of 3/5 times of 
Fermi energy at absolute zero. 
Ans: 
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Q: Give characteristics of white dwarf stars. Obtain the relation between mass 
and radius of white dwarfs. 
Ans: 
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