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EXAMINATION, APRIL 2024
Chemistry
CHE 2C 05—GROUP THEORY AND CHEMICAL BONDING

(2019 Admission onwards)

Three Hours Maximum Weightage : 30
Section A

Answer any eight questions.
Each question carries weightage 1.

Assign Schoenflies symbol of point group for (a) Pyridine ; (b) Ethane (staggered
conformation). ;

Generate 3 x 3 matrices for (a) C, ; (0) S,

Distinguish between reducible and irrcducible representations with examples.
State and explain rearrangement theorem.

Distinguish between Vanishing and Nonvanishing integrals with example.

Two vertical planes of water molecule belong to different classes of operations but the
three vertical planes of ammonia belong to the same class. Why ?

State and explain Born-Oppenheimer approximation.
NO* is more stable than Na but NO* is less stable than CO. Why ?

Write spectroscopic term symbol for the ground. State of (a) By ; (b) 03.
Explain the term “free valence’ with reference to conjugated systems.
(8 x 1 = S weightage)
Section B

Answer any six questions.
Each question carries weightage 2.

List g : ‘ .‘
‘M Symmetry elements and operations associated wth Dy, Classily I it S
Toperatipng,

Develon 0
“Velop Gamma cart for 11,0 (C,,, puint group).

State (@ . .
ale Grea, orthogonality theorem. What are the consequences of the theorem ? Discuss.
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. Briefly discuss sp

(Question Ng. 14)

3. Use HMO method to find the P,

(n) molecular orbitals and the Correspop

? hybridization to fing the

. Explain with example direct product repres
. Reduce the followin

dir;

composition of hybridizeq orbitz:

entations.
& representation ‘T’ intg 34

Co | E C2z Svxz G;)yz
M
T|lo 4 1 3
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SectionC
i Answer any two Questions.
19. Find 15 and R “eh question CArries weightage 5.
Aman actjyg Vibrationg op CH, U
Td| g . 1+ Use Tq character table :
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4 M.0. method of bonding as applied to H,. Which is found better ? Justify
y.B. and &
re

Compa
20- your answer.

the as
What aré
21. and the correspon

tions in HMO method ? Use the theory to find the molecular orbitals
sump .
ding energes for benzene.

Discuss briefly

Mutual exc _ . '
N elation diagram applied to bonding.

7 Jusion principle from group theoretical point of view.

(b) Corr (2 x 5 = 10 weightage)



