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  PART  - A                    (10 X 1= 10 marks)

Answer any TEN questions:

1. Mention the selection rule for Rotational spectrum.
2. Define Raman shift.
3. What is the principle behind IR spectroscopy?
4. What are called overtones?
5. Calculate the energy of an electromagnetic radiation of its wavelength is 400 nm.
6. Define the term population inversion.
7. Define coupling constant.
8. What type of molecules will exhibit ESR spectroscopy?
9. Define molecular ion peaks and base peaks in Mass spectroscopy.
10. What is the origin of zero field splitting?
11. Which of the following molecule will show a microwave rotational spectrum. – H2,HCl,CH4,CH3Cl,H2O
12. What is Born – Oppenheimer approximation?
[bookmark: _Hlk114866786]                                            PART  - B                    (5 X 5= 25 marks)
Answer any FIVE  questions :

13. Explain the mutual exclusion principle of  CO2 molecule.
14. Write a note on P,Q, and R branches in IR spectroscopy?
15. Explain the concept of Q- switching and its applications in generating high intensity laser pulses.
16. List out the factors affecting geminal and vicinal coupling in NMR spectroscopy.
17. Suggest the structure of a compound with molecular formula C10H12O, whose mass spectrum shows peaks at m/e 15,43,57,91,105 and 148.
18. Distinguish Raman and IR spectroscopy .
19. Illustrate Franck Condon principle..

                                          PART  - C                  (4X 10= 40 marks)

Answer any FOUR  questions :	

20. Explain about the classical and quantum theory of Raman effect. .  
21. Derive the equation for the frequency of a diatomic molecule in IR spectroscopy using the harmonic oscillator approximation. 
22.  (i)Explain the types of transitions in electronic spectroscopy (7)
 (ii) List the selection rules for electronic spectroscopy. (3)
23. Discuss the concept of NOE in NMR spectroscopy.How is NOE used to investigate spatial proximity in molecular structures.
24. An organic compound C9H10O2 gave the following spectral data:
UV : λmax  257nm, εmax 194.
IR  :significant absorption bands at 3040,2950,1740,1480,1440,1220,750 and 700 cm -1
      PMR : δ 1.96 (3H,s),5.00(2H,s) and 7.22(5H,s)
      CMR: ( off resonance)Two singlets, one triplet, one quartet and three doublets.one of the   
      singlet is at 171ppm and other is at136 ppm.
      MS  : prominent peaks at m/e 150(M+) ,108,91,79,78,77.
      Deduce the structure of the compound on the basis of the above spectral data.
25. Explain about the energy levels , allowed transitions and hyperfine splitting  of  Cr(III) ion and Mn(II) ion complexes.
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