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M. Sc. (Sem. II) (CBCS) Examination
April / May - 2017
Physics : CT-6
(Atomic & Molecular Physics)

Time : 2% Hours ] [ Total Marks : 70

Instructions : (1) All questions are compulsory.
(2) All questions carry equal marks.

1  Answer the following questions : (any seven) 14

@ What do you mean by magnetic orbital quantum

number?

(1) Explain: How will you obtain spin angular momenta in

case of four electrons and three electrons system?

@ii) What are selection rules? State these rules for spin and

total angular momentum quantum number.
@av) What is Bohr-magneton? What is its value?

(v) What will be result due to the interaction of
electromagnetic radiation of proper frequency with
rotating molecule?

(vi) What is isotope effect in rotational spectra?

(vii) What are the moments of inertia conditions for
asymmetric rotor, near prelate asymmetric rotor and

near oblate asymmetric rotor?

(viii) What is "Klystron"? Which devices are used in place of

Klystron in recent times?

(ax) What are the P & R branches in a diatomic vibrating
rotator?

(x) The tore optics consists of what in IR spectrophotometer?
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2  Answer the following questions : (any two)

(@) Discuss the magnetic moment due to orbital motion 7
of an electron, Bohr-magneton and g-factor.
(b) What is Stark Effect? Discuss its experimental 7

arrangement with necessary figure. Mention the main
features of this effect.

(©0 Discuss an example of Paschen-Back Effect in the 7
principal series of Lithium.

3  Answer the following questions :
(@) Discuss the fine structure of hydrogen atom spectrum. 7

(b) Explain : How the orbital quantum number determines 7
the shape of orbital.

OR

(@) Daiscuss the non-rigid rotator in details. Depict the 7
energy levels and spectra of rigid and non-rigid rotators.

(b) Explain intensity of rotational lines in details. 7
Transitions originating from the level having which
J value will have the maximum intensity?

4  Answer the following questions : (any two)

(@) Explain energy level correlation diagram for 7
asymmetric rotor.

(b) What 1s Morse curve? Draw and explain the Morse 7
curve and the energy levels of a diatomic molecule.

(©0 Explain the working of IR spectrophotometer in detail. 7

5  Answer the following questions : (any two)

(@) Write detailed note on the working of microwave 7
spectrometer.

(b) Write in detail on vibrating diatomic molecule. 7

(©) Discuss symmetric stretching, symmetric bending 7

and asymmetric Stretching in CO, molecule.

(d) Discuss the first order Stark effect of a symmetric top 7
molecule for J =1, K = 1>J = 2, K =1 transition.
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