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1. Write a note on space quantisation'

2. Explain Hund's rule with examples'

3 . What are the salient features of rot'ational spectra ?
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Section A
Answer all questions.

Each question caties L weightage.

Maximum : 36 Weightage

. 4. Outline the effect of isotopic substitution on the rotational spectra of a molecule'

E. Diatomic molecule do not show vibrational spectra. Justify the staiement'

6. State the conditions to be satisfred for a vibration to be Raman active considering the normal

vibrations of CO, molecules as example

7. Explain inverse Raman scattering' :

8. Write a note on Franck-Condon principle'

Dlain Fortrat rliasra9. ExPiain Fortrat diagram'

l0.Whatischemicalshift?Explainitwithanexample

11. Deduce the condition for NMR'

L2. with the help of a block diagram, explain Mossbauer spectrometer'

' (L2xI=L2weightage)

Section I
Answer anY t'wo questions'

Each question canies 6 weightage'

13. (a) DTive 1,::nt""ion 
for Lande's splY**.1":.*t.":U explain the anamalous Zeeman

effect of sodium doublet lines D, and D, with its help'

(b) State rules of Zeeman components'

14. Discuss in detail the construction and working of a Microwave spectrometer.

T\rrn over



15.

16.
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Describe with necessary theory how structure of diatomic and triatomic molecules can be

determined by combining Raman and Infrared specfroscopy'

Explain the different relaxation processes from nuclei and derive Block equations.

(2x6=12weightage)

Section C
Answer anY fout questions'

' Eoeh question carries 3 qeightage

In an atom obeying 2-S coupling the components of a normal triplet state have separations 20

cm-l and 40cm-1 between adjacent components. There is a higher state for which 'the

separations are 22 cm-1 and 33 cm-l respectively. Determine the terms for the two states

and show the allowed transitions on an energ-y level diagram.

In the intra-rerl spectrum of HCI molecule the first line falls at 20.8 cm-1. Calculate the

moment of inertia reduced mass and the bond length of molecule.

A Raman line is observed at,4768.5A when acetylene was irradiated by 4358.3 A radiations"

.calculate the equilibrium vibrational f,requency that causes their shift.

The rotational lines of a band system of electronic vibration spectra is given by

u=(24362+25 m-Z.:1m\"ir-l *- * 1, r.2,.......).- Deduce the values of B, Et'land the

position of the band head. Comment on the in@S{istance of the two states and on the

degradation of the band sYstem.

The band origin of a transition in C, is observed at 19378 cm-1, while the rotational fine

structure indicates that the rotational constants in excited and ground states are, respectively,

Br = 1.7827 cm-1 and'811= 1.6826 cm-l. Estimate the position of the band head. Which state

has the larger internuclear distance ?

Consider the ESR spectrum of the free radicle CH, observed in a magnetic field of 0'34 T

(i) If g = 2.1AZBfor free electron, find the frequency at which resonance is obtained ; (ii) How

manyhyperfirie components are observes? (iii) Represent the transitions in an energy level

diagram. Given p" = 9'274 t 19-24 gyl' 
:

(4x3=12weightage)
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