
  

 

U.G. DEGREE EXAMINATION, NOVEMBER 2020. 

B.Sc. Chemistry — Fifth Semester  (Arrear) 

SPECTROSCOPY 

Time : Three hours Maximum : 75 marks 

PART A — (10  2 = 20 marks) 

Answer any TEN questions. 

Write not more than 50 words each. 

1. What molecules are microwave active? 

2. How do you calculate reduced mass of CO? 

3. Which of the following will show pure rotational 

spectrum? HCl, H2 and CO. 

4. Why homo nuclear diatomic molecules do not show 

IR spectra? 

5. How many fundamental frequencies are possible 

for H2O and CO2? 

6. Mention the condition for a molecule to be  

IR active. 
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7. State Franck -Condon principle 

8. What are the selection rules for electronic 

transitions? 

9. Why d-d is transitions weak than CT transition? 

10. How many 1HNMR signals are possible for  

2-chlorobutane. 

11. What is spin-spin coupling? 

12. Mention the standard used in 1HNMR. 

13. What is hyperfine splitting in ESR spectroscopy? 

14. What is g factor in ESR? 

15. What is the principle of ESR spectroscopy? 

PART B — (5  5 = 25 marks) 

Answer any FIVE questions.  

Write not more than 200 words each. 

16. Illustrate the applications of absorption 

spectroscopy 

17. How do you calculate rotational inertia from the 

rotational spectra of diatomic molecule? 

18. Describe the applications of IR spectroscopy. 
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19. The fundamental vibration frequency of HCl is 

2890 cm–1. Calculate the force constant. (atomic 

mass of H = 1.67  10–27 and Cl = 58.06  10–27) 

20. Sketch and explain the NMR spectra of ethanol 

21. Explain the electronic spectra of transition metal 

ion with d2 configuration. 

22. Write the applications of ESR spectra. 

23. Illustrate the spin-spin coupling in AX and AX2 

type molecule. 

PART C — (3  10 = 30 marks) 

Answer ALL questions. 

24. (a) Write a note on: 

(i) Selection rule for rotational spectra 

  (ii) Principle of absorption spectroscopy. 

Or 

 (b) Bring out the differences between IR and 

Raman spectra. 

25. (a) Define Chemical shift. Explain the various 

factors affecting the chemical shift value. 

Or 

 (b) Give a detailed note on charge transfer 

spectra. 
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26. (a) (i)  Sketch and explain the ESR spectra of  

methyl radical. 

  (ii)  Calculate the ESR frequency of an 

unpaired electron in a magnetic field of 

2.5 T (g = 2.0023 and  

    = 9.274  10–24 J T–!) 

Or 

 (b) (i)  How is microwave spectra useful in 

determining bond length of diatomic 

molecule? 

  (ii) Give the various electromagnetic 

radiations with their energies. 
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