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ENGLISH VERSION

Instruction : All questions carry equal marks.

1 (@ Draw the pigeon hole diagram for d? configuration 7
and derive all the term symbols for it. Arrange all the
term symbols in the increasing order of energy giving
reason.

OR
Derive the term symbol for the following :
1) Cut (Z =29
@2 0% (Z=298)
3) Ti'3 (Z = 22)

(b) Explain spectrum of [Cu(H,0)4]*2. 7
OR
Explain Orgal diagram of d!-d¥ spectrum.

2 (@) What is Hermitian Operator ? Explain it. 7
Prove that Eigen functions belonging to different Eigen
values of a Hermitian operator are orthogonal.

OR
(@) Obtain Normalized constant for following wave function

(1)  {=Ne™® where 0<d<2r

@ U=NsinZ= where 0<x<a
a

(b) Explain the Rigid Rotator. 7

OR
Derive the energy equation of particle in three
dimensional box.

3 (@) Explain the secular determinant for ‘n-atomic’ molecule. 7
OR

What is Hybridization ? Obtain the wave function
for sp hybrid orbitals.
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(b) Explain the Huckel theory for Allylic anion. 7
OR
Explain the simple Huckel theory for ethylene molecule.
4 (@ Discuss the structures of Cr(CO); and Fey(CO) . 7
OR
Explain the application of IR-spectra in
determination of structures of metal carbonyls.
(b) Discuss the structure of Ferrocene. 7
OR
Write a note on Organo metallic compound of
Aluminium (Al).
5  Answer the following in brief : 14
(1) Write one rule of d-d transition.
(2) Define : Term symbol.
(3) Why the colour of [Mn(H,0),)*? is light pink ?
(4) Define : Linear Operator.
(53) What 1s ZPE ?
(6) Write short form of Schrodinger equation.
(7) What is Orthonormal wave function ?
(8 Write no. of w-electron in Allylic free radical.
9 Give the bond angle between sp hybrid orbitals.

(10) Write the R-equation.

(11) Write the use of variation theorem.

(12) Draw the structure of Ir,(CO),.

(13) Write the no. of bridge and non bridge CO group in Ni(CO),.
(14) Write any one example of Metal Nitrosil.
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