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Q.1(a) Define equivalent and non-equivalent hybrid orbital and discuss δ bonding with example. [5] 
Q.1(b) Discuss Walsh’s rule and draw the M.O diagrame for H2O molecule accordingly. [5] 

   
   

Q.2(a) For an octahedral crystal field obtain the potential at any point. [5] 
Q.2(b) Schemetically represent and explain tetragonal distortion in octahedral geometry. [5] 

   
   

Q.3(a) Show the steps in SN1CB mechanism in octahedral Co(III) complexes and discuss that the large 
difference between the rate data of acid hydrolysis and base hydrolysis of [Co(NH3)5Cl]2+ can only 
explained by SN1CB mechanism. Explain. 

[5] 

Q.3(b) What is trans effect? Discuss trans effect by polarization theory. [5] 
   
   

Q.4(a) Draw the energy level diagram for the microstates of carbon.  [5] 
Q.4(b) Discuss the relaxation processes for the Laporte Selection Rule. [5] 

   
   

Q.5(a) With suitable example, discuss Holohedrized symmetry in an octahedral environment. [5] 
Q.5(b) V+3 shows lesser number of ligand field bands in the experimental spectrum. How the 3rd band 

can be predicted theoretically. 
[5] 
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