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SECTION = A

Answer both questions (Eﬁher aor b).

1. a) Discuss the alkali meial spectfa with energy level diagram. In what
respect do they differ from the specira of hydrogen ?
OR T
b) With schematic diagram, explain the working of microwave spectrometer.

2. a) Discuss the anharmonicity of VibraﬁOnal energy of a diatomic molecule.

OR 5 .
b) Derive the Larmour equation using guanium heory. Wiih a block diagram
list the basic requirsments of & hasic NMR spectrometer. (2x12=24)

SECTION-B
Answer any four (1 mark for Part a, 3 rnaris for Part b, § marks for Part c}.

3. a) Whatis Lande g factor ? . .
b) A state is denoted as 4D, state. What are its values of L, S and J ? What
is the minimum number of clectrons which could give rise to this ? Suggest

a possible electronic configuration.

¢) Write a note on Paschen back etfect.

4. a) Distinguish between symmetric and asymmeiric iop molecules.
b) Outline the effect of isotopic subatitution on the rotational spectra of
molecules.

¢) The fundamental band for HCl is centered at 2885 om~}. Assuming that the
intermolecular distance is 1.276 A, Calculate the wave number of the first

two lines of each ofthe Pand R branches of HCL.
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5. a) What is Raman shifi ?
b) Explain the structure determination using IR arid Raman spectroscopy in
molecules of type XY.

¢) The rotational Raman spectrum of hydrogen gas is found to consist of @
series of stokes and antistokes lines the first of which appears at 3459 e
relative 1o the source of excitation. Calculate the bond distance of hydrogen.

6. a) Whatare v and V" progressions ?
b) Calculate the ESR frequency of an unpaired election in a magnetic field of
0.3 Tesla. : ' ‘ A :

c) Explain Fortrat parabolae.

7. a) Give the expression for resonandé'c':'onditibn:of ESR.
b) Explain chemical shift with examples. 'Distinguish‘ between dand T chemical
shifts. il :
c) A system of protons at a temperature ot,'2S°C is placed in 2 magnetic field
of 2 T. What is the ratio of number of proton spins in the lower siate 1o the
number in the upper staie 7 :

8. a) Give two applications of Moésbguer.spebtrdéqopy.
b) A Mossbauer nucleus °'Fe makes the fransition from the excited state of
energy 14.4 KeV to the ground siate. What is its recoil velocity ?

¢) Outline briefly the magnetic hyperﬁﬁe interaction in Mossbauer

speciroscopy. (4x8=36)




