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 : (1)     . 

  (2)       . 

 

1. (a) L-S          . 7 

     
         : 
  (i) Ni2+ (Z=28)  
  (ii) S (Z=16)  
  (iii) O2– (Z=8) 
 (b) d1  d9     .  7 

                
  [Ni(H2O)6]2+        . . 
 
2. (a)          .  7 

         
     . 
 (b)        .  7 

            
    . 
 
3. (a) H2C = CH2     .  7 

                     
     ? sp2     . 
 (b) n-     .  7 

                         
        . 
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4. (a) Ni(CO)4  Co4(CO)12   . 7 

           

     IR   . 

 (b)  (Al)      .  7 

       

    . 

 

5.      :  14 

 (1) L-S   J-J     . 

 (2)    . 

 (3) [Mn(H2O)6]2+         ? 

 (4)   . 

 (5)    ? 

 (6)     . 

 (7) d-d     . 

 (8)    . 

 (9) sp     . 

 (10)    -  . 

 (11)     . 

 (12)      . 

 (13) Fe2(CO)9       (CO)   . 

 (14)   (OMC)   ? 

_______________ 
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Instructions : (1) All questions carry equal marks. 

   (2) Figures to the right indicate full marks to the sub-question.  

 

1. (a) Explain L-S coupling. Give the rules to decide the term symbol for the ground 
state according to this rule.  7 

    OR 
  Derive the ground state term symbol for the following : 

  (i) Ni2+ (Z=28)  

  (ii) S (Z=16)  

  (iii) O2– (Z=8) 

 (b) Explain : Orgal diagram of d1 – d9 system.  7 

               OR  

  Explain the electronic band of [Ni(H2O)6]2+ has three peaks. 

 

2. (a) Prove that eigen values of a Hermitian operator are real.  7 

        OR 
  Explain Zero point energy. 

 (b) Derive the energy equation of particle in three dimensional box.  7 

    OR  
  Explain the Rigid Rotator. 

 

3. (a) Explain the simple Huckel theory for H2C = CH2.  7 

                    OR 

  What is Hybridization? Obtain the wave function for sp2 hybrid orbitals. 

 (b) Explain the secular determinant for ‘n-atomic’ molecule.  7 

                        OR  
  Write a note on The Huckel Molecular Orbital (HMO) Theory. 
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4. (a) Discuss the structure of Ni(CO)4 and Co4(CO)12. 7 

               OR 

  Give the importance of IR spectra in Metal Carbonyl compound. 

 (b) Give note on Organo metalic compound of Alumminium (Al).  7 

              OR  

  Discuss the structure of Ferrocene. 

 

5. Answer the following question in brief :  14 

 (1) Give one difference between L-S coupling and J-J coupling. 

 (2) Define : Term Symbol. 

 (3) Why the colour of [Mn(H2O)6]2+ is light pink ? 

 (4) Write spectrochemical series. 

 (5) What is degeneracy ? 

 (6) Give the condition of Orthogonal wave function. 

 (7) Write one rule for d-d transition. 

 (8) Give the Principle of Variation Method. 

 (9) Give the bond angle between sp hybride orbitals. 

 (10) Write no. of  electron in allyl free radical. 

 (11) Define Metal Carbonyl compound. 

 (12) Give one example of Carbonyl Hydride compound. 

 (13) How many Bridge bonded CO groups present in Fe2(CO)9. 

 (14) What is Organo Metalic Compound (OMC) ? 

_______________ 


