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PART- A (10 × 1 = 10 Marks)
Answer all questions.
1. State 16 electron rule with an example.
2. Nickel forms a mononuclear carbonyl but the cobalt carbonyl is dimeric. Explain.
3. Write the water gas shift reaction and its importance.
4. Explain reductive elimination reaction with an example.
5. Give reason for cis-1, 2-dichloroethene is Infra-red active while trans-1, 2-dichloroethene is IR inactive.
6. Mention any two applications of NMR spectroscopy.
7. Define hyperfine coupling constant (A).
8. Explain the doppler shift in Mossbauer spectroscopy
9. Write the explanation of PES spectrum of HCl molecule.
10. Distinguish between UPS and XPS.
11. Explain the synergic bonding in Zeise's salt.
12. Describe olefin isomerisation reaction.



PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.




13. Write a note on Wade's rules in predicting the structure of high nuclearity carbonyl clusters.
14. Describe the mechanism of Wilkinson’s catalyst in alkene hydrogenation.
15. Explain the shift in IR stretching frequencies of cyano and thiocyanato ligands upon coordination.
16. Sketch and explain the ESR spectrum of bis(salicylaldimine)copper (II).
17. Discuss the working principle and theory of photoelectron spectroscopy.
18. Explain hyperfine splitting and Kramer's degeneracy in EPR spectroscopy.
19. Describe Koopmann’s theorem applications and limitations. 


                     SECTION – C (4 X 10 = 40 Marks)
Answer any FOUR Questions

20. Explain structure and bonding of ferrocene.
21. Discuss the mechanism for (i) oxidation of olefin by Wacker process (ii) hydroformylation of olefins by Oxo process.
22. Outline the significance and applications of 19F and 31P-NMR in structural identification of inorganic complexes.
23. Analyse the principle and applications of Mossbauer spectra of Fe and Sn compounds.
24. Discuss the PES diagram of water and methane polyatomic molecules.
25. Explain the migratory insertion and metathesis reactions in organometallic compounds.		
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