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 :       . 
 

1. (A)        : 7 

  (1) Ni+2 (Z = 28)  

  (2) F(Z = 9) 

 (B) [Cu(H2O)6]+2    . 7 

 

1. (A) p2 -             . 7 

 (B) d1 – d9    . 7 

 

2. (A)           . 7 

 (B)     ?          
    . 7 

 

2. (A) H-       . -    
   ()  . 7 

 (B)        : 7 

     = Neim      0    2 
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3. (A)     ..  . 7 

 (B)       E .  7 

 

3. (A) sp2     . 7 

 (B)      ..   . 7 

 

4. (A) Co4(CO)12    . 7 

 (B)  (Al)      . 7 

 

4. (A)  (Fe)       . 7 

 (B)  (Mg)      . 7 

 

5.      : ( ) 14 

 (1) O (Oxygen)         (S)   . 

 (2)   3F  L, S, J   .  

 (3)    . 

 (4)     ? 

 (5)       ? 

 (6)       . 

 (7) sp3     . 

 (8)       . 

 (9)       . 

 (10)      ? 

 (11)       ? 

 (12)         . 
_____________  
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Instruction : Figures to the right indicate full marks of the question. 

 

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

  (1) Ni+2 (Z = 28)  

  (2) F (Z = 9) 

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

OR 

1. (A) Derive all term symbols for p2 configuration and arrange them in increasing order 

of energy.  7 

 (B) Explain Orgel diagram of d1 – d9 system. 7 

 

2. (A) Derive normalized wave function and energy equation for particle in three 

dimensional box. 7 

 (B) What is Hermitian operator ? Prove that Eigen functions belonging to different 

Eigen values of Hermitian operator are orthogonal. 7 

OR 

2. (A) Give Schrodinger wave equation for H-atom in polar form. Separate -equation 

from it and obtain () wave functions as its solution. 7 

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

     = Neim   where   0    2 
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3. (A) Explain Huckel M.O. theory for ethylene molecule. 7 

 (B) Derive E for allyl anion according to Huckel theory.  7 

OR 

3. (A) Derive wave functions for sp2 hybridization. 7 

 (B) Discuss Huckel M.O. theory for linear conjugated system. 7 

 

4. (A) Discuss the structure of Co4(CO)12. 7 

 (B) Discuss organometallic compound of Aluminium (Al). 7 

OR 

4. (A) Discuss the structure any two carbonyls of iron. 7 

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

 

5. Answer the following questions in short : (Any seven) 14 

 (1) Write only the value of spin angular momentum (S) for O (Oxygen) in ground 

state. 

 (2) Give the value of L, S, J for term symbol 3F. 

 (3) Write Laporte selection rule. 

 (4) What is Eigen value ? 

 (5) When two wave functions are said to be orthogonal ? 

 (6) Write relation between Cartesian and polar co-ordinates. 

 (7) Give the bond angle for sp3 hybridization. 

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

 (9) Write the value of delocalization energy for allyl radical. 

 (10) What are Metal carbonyl compounds ? 

 (11) What is back donation in metal carbonyl ? 

 (12) Write any one property of ionic bonded organometallic compounds. 

_____________ 


