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1. (A) L-S  .             
.  7 

 (B) d2-d8    . 7 

               
 (A)        : 
  (1) Cu+2 (Z = 29) 

  (2) O–2 (Z=8)  7 

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

 

2. (A)    7 

  (1)    

  (2)   

 (B)    . 7 
       
 (A)         .  7  
 (B)             . 7 

 

3. (A)    ? sp2     . 7 
 (B) H2C=CH2     . 7 

     
 (A) “   ”      . 7 
 (B)  ( ) . 7 
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4. (A)     . 7 

 (B)  (A1)       . 7 

             

 (A) Co4(CO)12          . 7 

 (B)    IR    . 7 

 

5.       : ( ) 14 

 (1)          ?   

 (2)         .   

 (3) [Mn(H2O)6]+2         ?   

 (4)    ?   

 (5)    .   

 (6)     .   

 (7) sp      .   

 (8)    .   

 (9)       .   

 (10) Co2(CO)8   CO   .   

 (11) Ni(CO)4     (EAN)   ?   

 (12)      ?   

___________  
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Instruction : Illustrate your answers with neat diagrams wherever necessary. 
 

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

 (B) Explain the Orgal diagram of d2-d8 system. 7 

     OR 

 (A) Derive the ground state term symbol for the following : 
  (1) Cu+2 (Z = 29) 

  (2) O–2 (Z=8)  7 

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

 

2. (A) Explain : (1) Linear momentum operator 7 

     (2) Hermitian operator 

 (B) Explain zero point energy. 7 
      OR 

 (A) Derive the energy equation of particle in three dimensional box.  7  
 (B) Prove that Eigen functions belonging to different Eigen values of a Hermitian 

operator are orthogonal. 7 

 

3. (A) What is Hybridization ? Obtain the wave function for sp2 hybrid orbitals. 7 
 (B) Explain the simple Huckel theory for H2C=CH2. 7 

     OR 

 (A) Write a note on the assumptions of ‘The Huckel Molecular Orbital Theory’. 7 
 (B) Explain variation principle. 7  
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4. (A) Discuss the structure of Ferrocene.  7 

 (B) Give a note on Organometallic compound of Aluminium (Al). 7 
            OR 

 (A) Explain the structure of Co4(CO)12. Explain bonding and formation in metal 

Nitrocil.  7 

 (B) Discuss the importance of IR spectra in Metal carbonyl compounds. 7 

 

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

 (1) Which Quantum number gives the information about the shape of orbitals ? 

 (2) Give the relation between spin multiplicity and number of unpaired electrons. 

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

 (4) What is Degeneracy ? 

 (5) Give the uses of Huckel theory. 

 (6) Write short form of Schrodinger equation. 

 (7) Give the bond angle between sp hybrid orbitals. 

 (8) Give the condition of Orthogonal wave function. 

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

 (10) Write the no. of bridge CO groups in Co2(CO)8. 

 (11) What is the Effective Atomic Number (EAN) for Ni(CO)4 ?   

 (12) What is Metal Carbonyl Compound ? 

___________ 


