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 : (1)          . 
  (2)       .  
 

1. (A)        : 7 

  (i) Ni+2 (Z = 28) 

  (ii) F (Z = 9) 

 (B) [Ni(H2O)6]+2   .  7 

 

2. (A) L – S            . 7 

 (B) d2 –      . 7 
 

3. (A)    .  7 

 (B)        : 7 

    = N eim  0   < 2 
 

4. (A) H-      . -     
  ()  .  7 

 (B)     ?          . 7 
 

5. (A)  = C11 + C22    () .  7 

 (B)   (allyl radical)     E . 7 
 

6. (A)   (allyl cation)     E . 7 

 (B) sp2     . 7 
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7. (A) Fe3(CO)12   .  7 

 (B)  (Mg)     .  7 

 

8. (A) CO4(CO)12   .  7 

 (B)   -  . 7 

 

9.      : ( ) 8 

 (1)   1G       ? 

 (2)   3F    (L)      ? 

 (3)    .  

 (4) -        d-   
  ? 

 (5)   .  

 (6)     .  

 (7)       .  

 (8)    .  

 (9)       .  

 (10)       .  

 (11) sp3     .  

 (12)       .  

 (13) Ni(CO)4  .  

 (14)       ? 

 (15)        ? 

 (16)          .  
_________ 
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Instructions : (1) Answer any three questions from 1 to 8 questions. 

   (2) Question No. 9 is compulsory.  

 

1. (A) Derive the term symbols for the following : 7 

  (i) Ni+2 (Z = 28) 

  (ii) F (Z = 9) 

 (B) Explain absorption spectrum of [Ni(H2O)6]+2. 7 

 

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

 (B) Explain Orgal diagram of d2 – complexes. 7 

 

3. (A) Discuss Rigid rotator. 7 

 (B) Calculate Normalized constant for following wave function : 7 

    = N eim where 0   < 2 

 

4. (A) Give Schrodinger wave equation for H-atom in polar form. Separate -equation 
from it and obtain () wave functions as its solution. 7 

 (B) What is Hermitian operator ? Prove that eight values of Hermitian operator are 
real.    7 

 

5. (A) Derive secular determinant for  = C11 + C22. 7 

 (B) Derive E for allyl radical according to Huckel theory. 7 
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6. (A) Derive E for allyl cation according to Huckel theory. 7 

 (B) Derive wave functions for sp2 hybridization. 7 

 

7. (A) Discuss the structure of Fe3(CO)12. 7 

 (B) Write a note on organometallic compound of Magnesium (Mg). 7 

 

8. (A) Discuss the structure of CO4(CO)12. 7 

 (B) Explain different types of organometallic compounds. 7 

 

9. Answer the following questions in short : (Any Eight) 8 

 (1) What is the value of spin multiplicity for term 1G ? 

 (2) What is the value of orbital angular momentum (L) for term 3F ? 

 (3) Write spin selection rule. 

 (4) When do slight distortion occur in d-orbitals of central metal ion in Octahedral 
complexes according to Jahn-Teller effect ? 

 (5) Write orthogonality condition. 

 (6) Write the equation for linear momentum operator. 

 (7) Give energy equation of electron in cubic box. 

 (8) Write the equation for Hamiltonian operator. 

 (9) Write the equation for bond order according to Huckel theory. 

 (10) Write the value of delocalization energy for allyl anion. 

 (11) Give the bond angle for sp3 hybridization. 

 (12) Write the equation for electron density according to Huckel theory. 

 (13) State hybridization in Ni(CO)4. 

 (14) What are metal carbonyl nitrosyl compounds ? 

 (15) Which non-metallic elements can form organometallic compounds ? 

 (16) Give any one example of organometallic compounds having bridging bond. 

__________ 


