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[ Answer question no.l & any four (4) from the rest |

I. a.Deduce the expression of stokes and antistokes Raman lines on the
basis of quantum theory.Explain the failure of classical theory to
explain Raman effect.

b.State the Beer-Lambert law. A monochromatic radiation is incident
on a solution of 0.05 molar concentration of an absorbing substance.
The intensity of the radiation is reduced to one-fourth of the initial
value after passing through 10 cm length of the solution. Calculate
the molar extinction coefficient. (Given, log 2=0.301)

2. a.Why harmonic oscillator model is not sufficient to explain the IR
spectra of diatomic molecule. Write the potential used for
anharmonic oscillator.

b. Deduce the frequencies of fundamental, first overtone, second
overtone, and first hot band. Write the expression of zero-point
energy.

3. a. State and explain Frank-Condon principle. Write the mutual
exclusion principle and explain it with an example.

b. Discuss the mechanism of fluorescence and phosphorescence
spectra with a diagram.

4. a.State the requirement for a molecule to show pure rotational
spectrum. Show that the separation of rotational energy levels
increases with the increase of rotational quantum numbers. What
change of the rotational spectrum will be obtained if one of the
atoms of a diatomic molecule is replaced by a heavy isotope.

b.Write the condition of resonance in NMR spectroscopy. Define
chemical shift and what are the different scales used in chemical
shift and how they are related? Why TMS is used as a reference in
NMR spectroscopy.
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