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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. What is a Brillouin zone?
2. List the drawbacks of the Debye model of specific heat capacity.
3. What is called free electron gas?
4. Define Fermi surface.
5. What are Magnons?
6. Give the two essential conditions for a substance to be a superconductor.
7. Define Fermi resonance.
8. Explain Mutual exclusion principle.
9. Define Chemical shift.
10. State the principle of ESR spectroscopy.
11. What is Raman scattering?
12. Explain the principle of Mossbauer spectroscopy.

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. Discuss about quantization of lattice vibrations.
14. Describe an experiment to determine the Hall Effect in semiconductors.
15. Dervie an expression for carrier concentration in intrinsic semiconductors.
16. Write a note on the origin of domains.
17. Discuss the theory of NMR spectroscopy.
18. State and explain the Bloch theorem in metal.
19. Explain the effect of anharmonicity on the vibrational spectra of diatomic molecules.

SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Derive the expression for vibrational modes of a linear diatomic lattice and discuss its optical and acoustical modes.
21. Discuss the behaviour of electrons in a one dimensional periodic potential.
22. Obtain an expression for the quantum theory of paramagnetism.
23. Describe the working of Raman spectrometer with a block diagram.
24. Derive the Bloch equations in NMR spectroscopy
______________ 
