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Section A

88 stions
Short questions answerable within 7.5 minut
Answer all questions, each carry wetghtage 1.

1. Give the features of Paschen-Back effect,

) and the complete picture of the vibrational
problem can only be obtained by using both the techniques. Sub

2 IR and Raman measurement complement each other

stantiate.

3. The observed rotational spectrum of HF shows decrease in the line separation on the hizh frequency
sidc. \\11_\' ?
4. State and explain Franck Condon Principle.

5. Obtain the resonance condition in NMR spectroscopy ?
6. Why microwave source and techniques have to be applied for the observation of ESR ?
7. What is the significance of spin-spin coupling ?
8. Explain how Mossbauer spectrum is useful in understanding electronic structure of molecules.
(8 x 1 = 8 weightage)
Section B

4 essay questions answerable within 30 minutes
Answer any two questions, each carry weightage 5.

9. Explain the concepts underlaying vector atom model and discuss in details LS and JJ coupling

schemes in many electron atoms, Give examples

10. Describe normal modes and vibration of 1,0 and CO, molecules and explain the prineiple of

Fourier transformation Infrared Spectroscopy. Turn over
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16 The spectroscapic hand dissociation energy of C1% 016 radical is 1.9 eV Calculate the equilibric

bord dissociation energy of CIO , if the fundamental vibrational frequency is 780 em™t.

o . R 2 ate s
I the NMR spectrum of N' with | = 1, how many spectral lines will be observed ? Calculate s
frequency required for the NMR line at an external ficld of 1.4T (g = 0.403).

e 119 when emitting a+...
Caleulate the recoil veloeity and energy of the free Mossbauer nucleus S, Ea¥r;
r

» shi ¢ y-ray fr o n
ftrequeney 5,76 x 10" Hz, What is the Doppler shift of the y-ray frequency 0
o " > O, .
' - 23 -1
observer 7 Avogadro number is 6.02 x 10% mol=!,
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i i = 0.34T. Caleyly
Electron spin resonance is observed in atomic hydrogen at a magnetic ﬁe.lng. o CU-I:LE:.
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value for the electron in the hydrogen atom. If the operating frequency is i

(4 x 3 =12 weighyy
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