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UNIT - I - 4131

1. Determine the number of frequencies, their symmetrics, IR, Raman activities of CH4 molecule and

hence assign the CH and HCH vibrations. 6+2

2. Describe the First Order Jahn-Teller distortion in [Ni(H2O)6]2+ with the help of Group Theory.

[ Normal Modes of  Vibrations : A1g + Eg + T2g + 2T1u + T2u ] 5

3. Find out the vibronically allowed and forbidden transitions for the polarized crystal spectrum of trans-

[Co(en)2Cl2]+ [ Where 1A1g is the ground state ] 8

4. Show that the D term of free d1 system split into 2T1g + 2Eg in octahedral ligand fields. 4
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UNIT - I - 4132

5. a) Construct the LGOs of H2O group theoretically.

b) Determine the valence orbitals of  O atom in water with justification.

c) Draw the molecular orbital energy level diagram along with the respective orbital of water with and

without considering s-p mixing. Hence compare and comment on the nature of  HOMO and

HOMO - 1 for both cases. 2+2+6

6. a) Draw Walsh diagram of  H3
+ and H3

– and hence predict the geometry of  H3
.
.

b) Determine the geometry of BH2 and NH2 in their first excited states. 3+3

7. a) Briefly discuss direct and indirect relativistic effects and their consequences on the size and energy

of orbitals.

b) Unlike their lighter congeners, osmium, iridium and platinum show oxidation state ‘IV’. Explain.

c) Account for the coloration of silver and gold. 3+3+3


