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 – I 

 :         : 

1. (A)        : 7 

  (a) Sc+2 (Z = 21) 
  (b) Ti (Z = 22) 
  (c) N (Z = 7) 
 (B) L-S   ( )         

 .  7 
 
2. (A)      ,  ,  -  

 -  : 7 

  (a) 3F 
  (b) 1D 
 (B) [Mn(H2O)6]+2     .   . 7 

 
3. (A)    .         

  . 7 

 (B)      ?       : 7 

    = A sin 
n
a x  0  x  a 

 
4. (A)             

.  7 

 (B) -   . -       
 . . 7 

 
5. (A) -     = C11 + C22    

.  7 

 (B)    ?   . sp      . 7 
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6. (A)       . 7 

 (B)   (variation principle)   .   . 7 
 
7. (A)        : 7 
  (1) Fe3(CO)12 

  (2) Cr(CO)6 

  (3) Mn2(CO)10 

 (B)   -   . 7 
 
8. (A)     IR   . 7 

 (B) -   ,     . 7  
 

 – II 
 

9.         : 8 

 (1)   . 
 (2) ‘ ’  . 
 (3)         ? 
  (a) [Cu(NH3)6]+2 

  (b) [CuCl6]–4 

 (4) 2D          ? 

 (5)      . 
 (6)      ? 

 (7)        ? 

 (8)        . 
 (9) ‘ ’   ? 

 (10) sp2       ? 

 (11)    . 
 (12)              ? 

 (13)     ? 

 (14) CO2(CO)8      ? 

 (15) -   . 
 (16) HMn(CO)5  . 

__________ 
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SECTION – I 
Instruction :   Answer any three of the following : 

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

  (a) Sc+2 (Z = 21) 
  (b) Ti (Z = 22) 

  (c) N (Z = 7) 
 (B) Explain the L-S coupling scheme. Give the rules for determining the term symbol 

for the ground state as per this scheme :  7 

 

2. (A) Calculate unpaired electrons, spin multiplicity, orbital degeneracy and total 
degeneracy for the following terms. 7 

  (a) 3F 

  (b) 1D 

 (B) [Mn(H2O)6]+2 has a light pink colour. Explain giving reason. 7 

 
3. (A) Define Hermitian operator. Show that eigen values of Hermitian operators are 

always real. 7 

 (B) What is normalization of wave function ? Normalize the following wave function : 7 

    = A sin 
n
a  x where 0  x  a 

 
4. (A) Explain with example the degeneracy and quantization for a moving electron in a 

cubical box.  7 

 (B) Write and explain the -equation. The solution of -equation plays an important 
role for understanding magnetic quantum numbers. Explain.  7 

 

5. (A) The linear combination of two atomic orbitals is   = C11 + C22.  

  Derive the secular determinant for the above system.. 7 

 (B) What is hybridization ? Describe its types. Obtain the wave function for sp hybrid 
orbitals.  7 
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6. (A) Explain the simple Huckel theory for Allyl system. 7 

 (B) Write and explain the variation principle. Give its importance. 7 

 

7. (A) Discuss the structures of the following metal carbonyl compounds : 7 

  (1) Fe3(CO)12 

  (2) Cr(CO)6 

  (3) Mn2(CO)10 

 (B) Discuss the structure of Sandwich type of organometallic compounds. 7 

 

8. (A) Discuss the use of IR spectra in the studies of metal Carbonyl compounds.  7 

 (B) Give the definition of organometallic compounds. Classify them as per the 
bonding mechanism. 7  

 

SECTION – II 
 

9. Answer any eight of the following questions in short : 8 

 (1) Write the spectrochemical series. 

 (2) Give the definition of term symbol. 

 (3) Which of the following complexes shows intense colour ? 

  (a) [Cu(NH3)6]+2 

  (b) CuCl6]–4 

 (4) What will be the number of unpaired electrons in a complex having term              
symbol 2D ? 

 (5) Give any one example of Hermitian operator. 

 (6) What is the application of Hemiltonian operator ? 

 (7) Why do we normalize a wave function ? 

 (8) Write the zero point energy for an electron in a cubical box. 

 (9) What is ‘Coulombic integral’ ? 

 (10) Give the bond angle in  sp2 hybrid orbitals. 

 (11) Write the types of Allyl systems. 

 (12) Which theorem is used to calculate minimum energy associated with a wave 
function ? 

 (13) What is back bonding ? 

 (14) How many bridge carbonyls are there in CO2(CO)8 ? 

 (15) Give the definition of organometallic compounds. 

 (16) Draw the structure of HMn(CO)5 . 

__________  


