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SECTION A – (10 × 2 = 20 marks)
(Q. No. 1-12)Answer any TEN questions

1. Differentiate diatomic and polyatomic molecule with suitable example.
2. What is Stark effect?
3. What is Fermi resonance?
4. Explain hydrogen bonding.
5. Explain phase transition.
6. Define Mutual exclusion principal.
7. Abbreviate: NMR,ESR
8. What are free radicals?
9. List out the applications of Mossbauer spectroscopy.
10. Distinguish recoilless emission and absorption.
11. What is meant by chemical shift?
12. Write the principle of nuclear quadrupole resonance.


SECTION B – (5 × 5 = 25 marks)
(Q. No. 13-19)Answer any FIVE questions

13. Explain quadrupole moment of linear molecules.
14. Discuss the rotational spectra of polyatomic molecules.
15. Explain the structure determination through IR and Raman spectroscopy.
16. Explain briefly the hyperfine structure using ESR.
17. Describe the magnetic properties of nuclei. 
18. Explain the normal modes of vibration in a crystal.
19. Discuss the quantum theory of ESR.

SECTION C – (3 × 10 = 30 marks)
(Q. No. 20-24)Answer any THREE questions

20. Explain the hyperfine structure of rotational linear molecule and give its experimental technique.
21. Explain the construction and working of FTIR speedometer.
22. What is polarization? Describe the theory of Raman scattering.
23. Derive Bloch equation and explain their physical significance.
24. Explain isomer shift and magnetic hyperfine interaction of Mossbauer spectroscopy.
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