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SECTION A
(5Qx4M=20Marks)

S. No.

Marks

CO

Q1

The term symbol for an atomic state is quoted as *Ds;.. What are the
values of L, S and J for this state.

Co1

Q2

Compare Zeeman effect and Stark effect.

Co1

Q3

Categorize the following into IR and/or Raman active molecules.
a) CO2 b) SO2

COo2

Q4

Demonstrate the following planes in a cubic crystal:
a) 001 b) 111 c) 211 d) 202

CO2

Q5

Microwave spectra of the molecule containing C-H bond showed the
lines at 15.612 cm™, 31.224 cm™, 46.830 cm™, 62.440 cm®, 78.06 cm™.
Calculate the moment of inertia of the C-H bond.

CO3

SECTION B
(4Qx10M= 40 Marks)

Q6

Explain which of the following transitions are allowed and which ones
are forbidden by selection rules for hydrogen like atoms. Give reasons.
a) 3s>2p
b) 3d > 4s
c) Is=>2p
d) 2p~> 3d
e) 3s—>4s

10

Co1

Q7

Discuss X-ray diffraction method for determining crystal structure.

10

CO2




Q8

Describe ‘Phosphorescence’ phenomenon and represent the emission

spectrum.
OR

Find the structure of NoO molecule based on the given data. Assign
these bands to various vibrations

cm? IR band Raman peak Polarization
589 Strong Very weak Polarized
1286 Very strong (PR Very strong Polarized
contours)
2224 Very strong (PR Strong -
contours)

10

CO3

Q9

Demonstrate modes of vibrations in the following molecules:
a) SO2 b) H20

10

CO3

SECTION-C
(2Qx20M=40 Marks)

Q10

a) Derive the following expression of potential energy of harmonic
vibration of a diatomic molecule: V = % k¢ (Ax)?

b) Explain the following terms: i) Overtone transition in vibrational
spectrum ii) Rayleigh scattering.

10+ 10

COo2

Q11

a) Discuss the crystal structure of Rock salt.
b) State the rule of mutual exclusion. Illustrate by taking an example
of COa.

OR

a) Elaborate the crystal structure of Zinc Blende.
b) The first line in the rotational spectrum of a CO molecule is found to
be at 3.842 cm™. Find the bond distance of a CO molecule.

10+ 10

CO3






