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M.Sc. DEGREE EXAMINATION, APRIL 2021. 

Chemistry — Major 

PHYSICAL METHODS IN CHEMISTRY – I 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20) 

Answer ALL questions. 

1. What is the order of decreasing vibrational frequency for 
OCC,CBr,CCl,C   and HC  ? Justify your answer.  

2. Why is CH4 Raman active? 

3. Predict the number of signals and the multiplicity for each 
proton in the following compound. 

  

4. How will you distinguish the following pair of compound using 
1H NMR? 

  

and

  

5. How will you distinguish between the following compounds on 
the basis of IR spectroscopy? 

 

and

  

6. How will you distinguish between cis and trans-1,3,5-hexatriene 
using UV spectroscopy? 

7. Distinguish between NMR and ESR. 
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8. What do you mean by FAB method in mass spectrometry? 

9. Define magnetic scattering in neutron diffraction. 

10. What do you mean by phase problem in X-ray diffraction? 

PART B — (5  5 = 25) 

Answer ALL questions. Choosing either (a) or (b). 

11. (a) Calculate the rotational constant for the molecule 79Br19F is 
the most intense spectral line at 300 K is for transition  
J = 17 to J 18. 

Or 

 (b) Pure rotational Raman spectra of linear molecule exhibit 
first line at 6B cm-1 but remaining at 4B cm-1.Explain 

12. (a) Explain the influence of anisotropic effect on the 1H NMR 
chemical shift. Give examples. 

Or 

 (b) What are the different kinds of DEPT experiments? 
Explain with examples. 

13. (a) Arrange the following lactams in the order of their 
decreasing C=O stretching frequency. Give reasons for your 
answer. 

   

     1           2             3              4                

Or 

 (b) Calculate the   max for 1 and 2 and explain why the   
max for the diene 1 is observed at lower nm than the diene 
2? 

   

     1  2  
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14. (a) With suitable examples explain axial haloketone rule. 

Or 

 (b) n-Propylbenzene shows intense peaks at m/z = 120, 91 and 
65. Which of these in the base peak? Show the ions 
responsible for these peaks. 

15. (a) Write a note on scattering intensity vs scattering angle. 

Or 

 (b) Using X-ray diffraction how will you solve a structure by 
heavy atom method and direct method? 

PART C — (3  10 = 30) 

Answer any THREE questions 

16. (a) Explain the importance of quadrupole hyperfine splitting 
interaction in microwave spectroscopy. 

 (b) Discuss merits and demerits of Raman spectroscopy. 

17. An organic compound exhibits the following 1H NMR: 

 7.2 (dd, J=8 & 1.5 Hz, 1H), 6.8 (d, J=1.5 Hz, 1H). 6.7 (d, J=8 
Hz,1H), 4.9 (s, 2H), 3.9 (s, 3H), 3.8 (s, 3H). 3.5 (br s, 1H). Assign 
the correct structure. 

18. (a) The broad band around 3300 cm-1 of ethanol becomes less 
broad when ethanol vapour is used. Explain the 
observation. 

 (b) Predict the UV maximum for the following compounds: 

   

19. (a) Explain how ORD is useful in determining absolute 
configuration of monocyclic ketones? 

 (b) List out the applications of EST to organic free radicals. 

20. (a) Outline the applications of neutron diffraction. 

 (b) Give a brief account of PDB. 

—————————— 


