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Derive the ground state term symbols for the following :
(a N@Z=7
(b) TiB(Z=22)
(c) S(Z=16)
Explain the absorption spectrum of [Ni(H20)6]+2
OR
Explain the Orgel diagram of d*> — d® configuration of a complex.

Explain the absorption spectrum of [Ti(H,0),] "3

Explain the Hermitian property of an operator. Show that different eigen
functions of a Hermitian operator with different eigen values are orthogonal to
each other.
Explain the degeneracy in a cubical box for electron and explain the zero point
energy.

OR
Derive the Schrodinger equation for a rigid rotator and explain the values of eigen

value and eigen function.

[Max. Marks : 70

7

Write ¢ - equation and obtain its solution. What is the importance of ¢ - equation ? 7

Explain the variation principle and obtain the following secular equation : 7
Hj —ES; Hp—ESp |
Hy—ESy; Hp—ESy
Explain the Huckel theory for ethylene molecule. 7
OR
3 P.T.O.



3. ()
(ii)
4. @)
(ii)
4. ()
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What is hybridization ? Obtain the wave function for sp? hybrid orbital and
calculate bond angle and its relative energy.

Explain the terms H;; and S;, in the secular determinant.

Draw the recent orbital diagram of Mn,(CO);, and Cr(CO),.

Discuss the application of IR spectra in the determination of structures of metal
carbonyls by taking suitable examples.

OR
Define the term organo-metallic compounds and give their classification.

Draw the structure of (CsHs), Fe and explain.

5. Answer any seven of the following questions in short :

(1
)
3)
4
)
(6)
(7
®)
©)

What does ‘2’ indicate in the term symbol 2p ?
Why d — d spectra are very weak and asymmetric ?
Which factors affect the splitting of d-orbitals ?
Give any one example of Hermitian operator.
What are polar coordinates ?

Why do we normalize a wave function ?

What is the bond angle in the sp-hybrid orbital ?
Write the no. of  — electrons in allylic carb-cation.

What is the use of variation theorem ?

(10) How many bridge carbonyls present in Fe, (CO)qg ?

(11) What is ‘back bonding’ ?
(12) Draw the structure of A/, (CH;)s.
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