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M.Sc. DEGREE EXAMINATION, APRIL 2017.
(Physics)

I YEAR — II SEMESTER

Elective I — SPECTROSCOPY
Time : 3 hours
    Max. Marks: 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.
1. What is microwave spectroscopy? 

2. Define symmetric top molecule.
3. What do you mean by site symmetry effect? 

4. What is Fermi resonance?  

5. State mutual exclusion principle. 

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

7. State the principle of ESR.

8. Why C12, O16, O18 and S32 do not exhibit NMR spectra?

9. Give a brief account of quadrupole nucleus.

10. What is recoilless emission?

11. What do you understand by nuclear magnetic resonance?

12. Give the schematic diagram of IR spectrometer.

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Derive an equation for the rotational spectra of diatomic molecule. 

14. Derive an expression for the vibrational energy of a polyatomic molecule.

15. Explain the structure determination using IR and Raman spectroscopy. 

16. Explain the chemical shift with examples. 

17. Give the experimental and schematic arrangements for Mossbauer spectroscopy.

18. What is resonance Raman scattering? Explain. 

19. Construct ESR spectrometer and explain its working.  

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Explain the stark effect. Give the importance of stark effect studies in microwave spectroscopy.  

21. Explain the working principle of FTIR spectrometer with schematic diagram. 

22. Discuss the rotational Raman spectra for linear molecules.

23. Mention the principle involved in NMR spectroscopy. Discuss with a neat diagram NMR spectrometer.

24.  Obtain expressions transitions for axially symmetric and non-axially symmetric systems.
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