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Instruction: Answer Question No. 1 and any FIVE of the remaining. 
                                                                                                                                                                                          
1. Answer any TEN questions.                                                                                  (2×10=20) 

a. Formation constant of [Cu(en)(H2O)2]2+ is higher than that of [Cu(NH3)2(H2O)2]2+ 

Why? 

b. Distinguish between kinetic and thermodynamic stability of metal complexes. 

c. What is mean by Cotton effect?   

d. Which of the two, [Co(Cl) 4]2- and [Co(I4)6]2- is expected to have higher Δt and why? 

e. Among the following which complex exhibit higher tendency to absorb in the visible 

region of spectrum? Give reason 

[Co(NH3)6]3+   [Co(CN)6]3-    & [Co(H2O)6]3+  

f. Which of the following metal complexes is expected to be subject to a John – Teller 

distortion? Justify the answer i) [CrF6]2–   ii) [Cu(H2O)6]2+ 

g. Why d-d transitions are forbidden? 

h. What do you mean by nephelauxetic ratio? How does it relates with delocalization of 

metal ligand bond?  

i. Derive the ground state term symbols for Ni2+ 

j. What are Curie and Neel temperatures?  

k. What is Kasha’s rule? 

l. For Hg[Co(SCN)4], the  value of corrected molar magnetic susceptibility was found to 

be 16.44×10-6 erg at 300 K. Calculate its effective magnetic moment. 

 

2. a) What are metal chelate and macrocyclic effect? Explain with suitable examples. 

    b) The stepwise stability constant values for Cu2+/NH3 system are as follows: log k1 = 4.25,     

        log k2 = 3.56, log k3 = 2.96 and log k4 = 2.35. Calculate the overall stability constant of   
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         [Cu(NH3)4]2+.  

    c) Write a note on MCD                                                                                             (4+3+3) 

 

3. a) Discuss any two experimental evidences for covalency in M-L bonding of complexes 

     b) Draw and explain the splitting pattern of metal d-orbitals in [NiCl4]2– and [Ni(H2O)6]2+     

         complexes. 

     c) Sketch the MO energy level diagram for [Co(NH3)6]3+ involving sigma bonding   (4+3+3)  

 

4. a) Calculate the values of B1,  and % of covalencey for [Ni(H2O6)]2+ which exhibits     

        absorption bands at 8700, 14,500 and 25,300 cm-1 (Given B for Ni2+ ion 1040 cm-1).   

        Assign these transitions 

     b) Predict the possible transitions for [V(H2O)6]3+ based on Orgel diagrams 

     c) Discuss the spectral properties of lanthanide and actinide metal complexes         (4+3+3)                     

                                                                                                                                          

5 a) Explain Gauy’s method and VSM method for the determination of magnetic susceptibility  

      of a compound. 

    b) With the help Jablonskii diagram, indicate the various photophysical processes.     (6+4) 

 

6. a) Differentiate between T.S and orgel diagram? Sketch the TS diagram for [Ni(H2O)6]2+        

    b) What are the different ways of bonding of O2 to metal complexes? Give an    

        example for each.  

    c) Discuss how CFT explains colour of a complex.                                                        (4+3+3) 

 

7. a) Discuss the utility of CD and ORD in determination of absolute configuration of     

        metal complexes 

   b) Write a note on stereochemical non-rigidity of a metal complex 

   c) What is meant by spin cross over? Explain with example.                                       (4+3+3) 

                                                                                                                                               

8. a) Describe the determination of formation constant of a metal complex by      

        spectrophotometric method. 

    b) Explain the selection rules in electronic spectroscopy 

    c) With suitable examples, explain photo substitution and photo-redox reactions.     (4+3+3) 
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