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Section A
 (Answer any two questions among (a), (b) and c) from each question. Each sub-question carries 2 marks)
1. (a)  Give the structure of (i) Fe2(CO)9 and (ii) Fe3(CO)12.
(b)  State the reason for the deviation of IR stretching frequency of carbonyl groups in metal    
       carbonyl complexes.
(c)  Give one method for the preparation of (i) Fe(CO)5 and (ii) Fe2(CO)9.
2. (a)  What are the factors affecting the stability of complexes?
(b)  Explain the mechanism of substitution reactions in octahedral complexes. 
[bookmark: _GoBack](c)  Explain macrocyclic effect.
3. (a)  What are siderophores? Mention its function.
(b)  Comment on the application of catalases. 
(c)  Draw the structure of carboxy peptidase. What is its function? 
4. (a)  Explain briefly on the ORD spectrum of ethylene diammine complex.
(b)  How the Cotton effect is applicable for inorganic metal complexes? 
(c)  What is the significance of librational modes of vibrations in the structural elucidation of 
       inorganic complexes?
5. (a) Write short note on anti-particles of nucleus.
(b) We need a powerful crane to lift a nuclear mass even with microscopic size. Explain the 
     statement taking with one example.
(c) Write the significance of packing fraction and binding energy in terms of stability of nucleus.
Section B
(Answer either (a) or (b) of each question. Each question carries 5 marks)
6. (a)  Comment on the importance of 18 electron rule in organometallics. Give its application on the 
       prediction of number of metal-metal bonds present in organometallic complexes.
(b)  Briefly explain the bonding and structure of (i) Ni(CO)4 and (ii) Cr(CO)6.
7. (a)  Explain the trans-effect with suitable examples.
(b)  Give an account on photochemical reactions of complexes.
8. (a)  Briefly explain the processes taking place in PSI and PSII during photosynthesis.
(b)  Explain briefly the role of nitrogenase in invivo nitrogen fixation. 
9. (a)  Explain on the determination of absolute configuration of various isomers of tris alanito Co(III) 
       complexes.
(b)  Ir(Cl)3(PMe3)3 exists in two isomeric forms. One isomer can produced a singlet NMR signal 
       while other produced one doublet and one triplet in 2:1 relative intensity. Identify the isomers.  
10. (a)  What are the principles behind neutron activation analysis? What is the importance of NAA.
           (b)  Explain (i) Magic numbers (ii) Opical nuclear model.
. 
Section C
(Answer any three questions. Each question carries 10 marks)

11. Discuss on the structure and bonding of non-bridging and bridging polynuclear metal carbonyls with suitable examples.
12. (i) Explain the mechanism of ligand substitution in square planar complexes.
(ii) Explain photo-isomerization and photo-aquation reactions of metal complexes.
13. (i) What happens to the spin state of Fe during oxygenation of Hb? Explain the co-operative effect of Hb.
(ii) Explain Na-K pump.
14. Explain on the structural elucidation of the following complexes using IR spectroscopy.                (a) Aquo complex (b) Sulphato (SO4) complex (c) Nitrato (NO3-) complex (d) Cyano complex (e) Thiocyanato (NCS) complex.
15. a) What is nuclear fission? Explain energy released in terms of Binding energy and packing fraction.
b) Explain how liquid drop model of nucleus could explain nuclear fission.
c) Explain threshold neutron energy.



