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---------------------------------------------------------------------------------------------------------
1- Real molecules experience centrifugal distortions that affect their pure rotational spectra.  For a rotational transition including the effect of centrifugal distortion, show that:
F(J+1←J) = 2B(J+1) – 4D(J+1)3
where B and D are the rotational and centrifugal distortion constants, respectively.  For higher values of J, does the distortion effect increase or decrease?  Why?

2- The value of the rotational constant, B, relies on the vibrational state, v, at which the rotational transition takes place. Using necessary equations and referring to a diatomic molecule as an example, explain the nature of dependency of the rotational constant on the vibrational state.
3- Draw the principal axes, label them (a, b and c), and specify the category (linear, symmetric top, etc.) for the following molecules.
(a) Cyclopentene.

(b) Silacyclobutane.

(c) Metalocene (eclipsed).

(d) Benzene.

4- The 14NH3 molecule is an oblate symmetric-top molecule with bond length 101.2 pm and HNH bond angle 106.7˚. The masses for H and 14N are 1.0078 u and 14.0031 u, respectively.  Find the expression for F(J,K).
5- List three main instrumental differences between microwave spectrometers and ordinary dispersive spectrometers.
