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SECTION A – (10 × 2 = 20 marks)

(Q. No. 1-12)Answer any TEN questions

1. State Gibb’s phase rule.
2. Give significance of phase transitions.
3. What is phase-space?
4. Define entropy of mixing.
5. Define the following: Trajectories and density of states.
6. What do you mean by partition function?
7. Define statistical ensembles.

8. What do you mean by fermion and boson?

9. What is Ising model?  Give its application.
10. Give significance of Brownian motion.
11. Write note on Gibb’s paradox.
12. Write note on ideal Bose gas.
SECTION B – (5 × 5 = 25 marks)

(Q. No. 13-19)Answer any FIVE questions

13. (i) Sate and explain third law of thermodynamics.  (ii) Write a note on order parameters.
14. Define and explain: (i) Microcanonical ensemble, and (ii) Entropy.
15. Write the notes on: (i) Canonical ensemble, and (ii) Grand canonical ensemble.
16. Obtain an expression for the Maxwell-Boltzmann statistics.

17. Outline mean-field theories of the Ising model in one, two, and three dimensions.
18. Discuss in brief, correlation of space-time dependent fluctuations.
19. Define and explain the Bose-Einstein condensation.

SECTION C – (3 × 10 = 30 marks)

(Q. No. 20-24)Answer any THREE questions

20.  Describe in brief about: (i) Landau theory of phase transition, and (ii) Ehrenfest’s classifications.
21. Deduce and discuss the connection between statistics and thermodynamics.
22. State and prove the Liouville’s theorem.
23. Discuss the following: (i) Fermi-Dirac statistics, and (ii) Bose-Einstein statistics.
24. Explain the following: (i) Fluctuations and transport phenomena, and (ii) Langevin’s theory.
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