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ENGLISH VERSION

Instruction : All questions carry equal marks.

1 (@ The observed vibrational spectrum of POCI; is as follows :
IR, Liquid (cm™) Raman, Liquid (cm™)

1292 1290 (pol)
580 581 (depol)
487 486 (pol)
340 337 (depol)
267 267 (pol)
Not accessible 193 (depol)

Assign all of these bands to the vibrational modes of POCI..

(b) Consider a Octahedral ABg molecule with s, p and d orbitals
available on atom A. Which hybridization scheme are
possible for o and T bonding.

OR

1 (@ Show that Py and P orbitals of nitrogen atom in ammonia,

described by the following eigen function :
Py = RsinB Cos¢@
Py = Rsin®@ Sing
provide a basis of the irreducible representation E.

(b) For a point with a coordinate X, y, z obtain the matrix for
symmetry operation E,o,1,C, and §,.

(c) State "Great Orthoganality Thorem" and five important rules
about irreducible representations and their characters.

2 (@) Distinguish between a linear operator and commutator.
(b) Prove that the total angular momentum and only one of its
components are simultaneously well defined and observable.
(c) Explain the various terms in the equation.

I, m(o, y) =

OR
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(b)

©

(b)
©

State and explain second postulate of quantum mechanics.
Prove that the ground state energy of helium atom

_11myé
4 %’
Explain Dirac delta function.

E =

State the concepts and approximations made in Huckel
theory of conjugated systems and what are its drawbacks.
Explain why cyclobutadiene does not exist while benzene is
highly stable.

What is (4n+2) rule ?

OR

3 Explain the following :

(@)
(b)
©
4 (@
(b)
©

(b)

5 (@)
(b)

©

5 (@)
(b)
(©
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Conduction in semiconductors
LCAO approximation

Evaluation of o; (core) and Bj (core).

differentiate between n and p notations for organometallic
compounds.

Differentiate between coordination compounds and organo-
metallic compounds.

Write a short note on role of organometallic compounds in
catalytic reaction.

OR

What is magnetic susceptibility ? Derive the equation for
diamagnetic susceptibility.

Discuss the NMR method for the determination of magnetic
susceptibility. What are the merits and demerits of this
method ?

What is meant by the term trans effect ?

Discuss the kinetics of substitution reactions of platinum (I1)
complexes.

Discuss the function of dioxygen.

OR

Explain Marcus-Hush theory ?

What are trace elements ?

Discuss the function and importance of iron is biological
system.



