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 : (1)       . 
  (2)     . 
  (3)      .    

Section – I 
 
1. P2      .     ()   

   .       . 14 
 
2. (a) [Cu(H2O)6]+2   . 7 
 (b)        : 7 
  (1) Cu+ (Z = 29) 
  (2) Fe+2 (Z = 26) 
 
3. H-      . -  ,    

()   . 14 
 
4. (a)  : (1)    
   (2)   7 
 (b)    . 7 
 
5.   ,    –E  E0. 14 
 
6. (a)   (allylic cation)    . 7 
 (b)       . 7 
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7.       Ni(CO)4  . 14 
 
8. (a)   . 7 
 (b)    . 7  
 
 

Section – II 
 
 

9.      : ( ) 8 
 (1) d-d         ?  
 (2)         .   
 (3)     ?  
 (4) [Ni(H2O)6]+2       ?  
 (5) R-        ?  
 (6)     .  
 (7)   :    
 (8)     .  
 (9)  -    .  
 (10) sp2     .  
 (11)    .  
 (12)    .  
 (13) Fe3(CO)12    CO   .  
 (14)      ?  
 (15)  -   ?  
 (16) Ir4(CO)12  .  

______________ 
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Instructions : (1) Answer any 3 (three) questions out of 8 (eight) questions. 
   (2) Question No. 9 is COMPULSORY. 
   (3) Illustrate your answers with neat diagrams wherever necessary. 
   

Section – I 
1. Calculate the total number of micro-states for P2 configuration. Draw the pigeon hole 

diagram for it. Drive all the term symbols for it and arrange them in the increasing 
order of energy giving reason. 14 

 
2. (a) Explain the spectrum of [Cu(H2O)6]+2. 7 
 (b) Derive the ground state term symbol for the following : 7 
  (1) Cu+ (Z=29) 
  (2) Fe+2 (Z=26) 
 
3. Give Schrodinger wave equation for H-atom in polar form. Separate -equation from it 

and obtain () wave functions as its solution. 14 
 
4. (a) Explain : (1) Linear momentum operator. 
   (2) Hermitian operator. 7 
 (b) Explain zero point energy. 7 
 
5. Explain variation principle and prove that –E  E0. 14 
 
6. (a) Explain Huckel theory for allylic cation. 7 
 (b) Write a note on the Huckel Molecular Orbital (HMO) theory. 7 
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7. Explain the classification of Metal carbonyl compound and discuss the structure of 
Ni(CO)4. 14 

 
8. (a) Discuss the structure of Ferrocene. 7 
 (b) Explain the Carbonyl Hydride compound. 7  
 
 

Section – II 
 9. Answer the following in short : (Any eight) 8 

 (1) Why the d-d spectra is very weak and unsymmetrical ?  
 (2) Give the relation between spin multiplicity and number of unpaired electrons.   
 (3) What is term symbol ?  
 (4) Why the colour of [Ni(H2O)6]+2 complex looks Green.  
 (5) Why equation R is also known as radial equation ?  
 (6) Give the condition of normalization wave function.  
 (7) Define : Linear operator.  
 (8) Write short form of Schrodinger equation.  
 (9) Write no. of  electron in allyl carb-anion.  
 (10) Give the bond angle between sp2 hybride orbitals.    
 (11) Give the uses of Huckel theory.  
 (12) Write the use of variation method.  
 (13) Write the no. of bridge CO groups in Fe3(CO)12.  
 (14) What is Organo Metallic Compound ?  
 (15) What is back donation of electron ?  
 (16) Draw the structure of Ir4(CO)12.  

______________ 


