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SECTION _ A

Answer any 5. Each one carries 3 marks.

1. Explain the physical significance oi phase space.

2. How does the grand canonical ensemble differ from the canonical ensemble ?

3. Discuss the role of chemical potential in the grand canonical ensemble.

4. What conditions must be met for Bose-Einstein condensation to occur in an
ideal Bose gas ?

5. Explain Fermi temperature and Fermi energy.

6. What is an order parameter, and how does it characterize phase transitions ?

(5x3=15)

SECTION - B

Answer any 3. Each one carries 6 marks.

7. Why does the Gibbs paradox arise when considering the mixing of identical
gases ?

8. Evaluate the relative fluctuations in the energy E of a system in the grand
canonical ensemble

P.T.O.
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9. Discuss the case of quantum mechanical oscillators and show that they do
not obey the equipartition theorem.

10. Discuss the statistics o{ mean occuoation number.

1 1 . Def ine critical exponents. Give their significance in phase transitions. (3x6=18)

SECTION _ C

Answer any 3. Each one carries 9 marks.

12. Derive various thermodynamic properties of classical ideal gas composed of
monoatomic molecules.

13. Explain the following theorems :

a) Virial theorem

b) Equipartition theorem.

14. Discuss the behaviour of an ideal Fermi gas. How do quantum effects shape
its thermodynamic properties ?

15. Explain the thermodynamics of blackbody radiation.

16. Using the mean field theory, compute the average magnetization for both
microcanonical and canonical ensembles. (3x9=27)


