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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions
1. ​​What are spherical top molecules? 

2. What is stark effect?  

3. What is Fermi resonance?  

4. Why hot bands are called so?

5. Give the function of a monochromator in Raman spectrometer.

6. State mutual exclusion principle. 

7. Give the principle of NMR.

8. What do you mean by Larmor precession? 

9. Draw the block diagram of a regenerative continuous wave oscillator-detector arrangement to observe NQR.

10. What is isomer shift?

11. Why anti-stokes lines are less intense than stokes lines? 

12. Why C12, O16, O18 and S32 do not exhibit NMR spectra?
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. Give the importance of stark effect studies in microwave spectroscopy.
14. List out the effects of formation of hydrogen bond. 
15. Give a brief account of vibrational Raman spectra.

16. Give the design of ESR spectrometer.

17. Explain electric quadrupole moment of a nucleus.
18. Explain chemical shift with examples. 

19. Derive an equation for the rotational spectra of diatomic molecule. 
SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Explain the construction details of microwave spectrometer with necessary schematic diagram.
21. Explain normal modes of vibration in crystal.

22. Explain classical theory of Raman scattering of photons.

23. Derive Bloch equations.

24. Explain recoilless emission and absorption of gamma rays. 
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