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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define crystal symmetry.

2. Define atomic packing factor.

3. What is phonon?

4. What is meant by phase velocities?

5. What is Brillouin zone?

6. Define Hall Effect.

7. What is mobility?

8. Distinguish dia and paramagnets.

9. Explain Neel temperature.

10. What is isotopic effect?

11. Distinguish Type I and Type II superconductors.

12. What is coherence length?

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Metallic ion changes from BCC to FCC at 910 °C and corresponding atomic radii vary from 1.258  
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 to 1.292  
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. Calculate the percentage volume change during this structural change.

14. What are normal and Umklapp process? Explain by vector diagrams.

15. State and Prove Wiedemann-Franz law.

16. What is hysteresis? Give its domain theory.

17. Describe the effect of magnetic field on superconductor.

18. Explain BCS theory.

19. Calculate the packing factor of BCC structure.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions

20. Explain the reciprocal lattice of SC, BCC, FCC lattices.

21. Derive an expression for the specific heat of a linear continuous chain of atoms according to Debye theory. Discuss high and low temperature limits.

22. Discuss Kronig –Penney model for the energy band structure of solids. Show that each band can accommodate 2N electrons where N is the total number of atoms in the crystal.

23. Give the quantum theory of paramagnetism and explain how it removes the short comings of Langevin’s theory.

24. What is Meissner effect? Show how London equation leads to this effect.
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