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(Select 3 problems out of the following 4. The report, preferably made with software like Word and
converted to PDF, should be submitted through ITC-LMS. The scanned copy of the hand-write is also
accepted if you have difficulty in making the formula.)
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(For quantized rigid rotors, clearly explain the relation between their shapes (spherical, flat, prolate
symmetries) and energy. Assume that the total angular momentum quantum number J = 2.)
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(Give a clear explanation for the procedure of normal mode vibration analysis in the framework of the

mass-weighted Hessian method, with taking atomic displacement along the molecular axis as an example.)
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(In what orientation can a polarized light excite the three distinct intramolecular vibration modes? Explain
the reason based on the irreducible representations in C,, point group and the idea of transition dipole
moment.)
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(Taking a monoatomic molecule as an example, derive the state equation of ideal gas, starting from the
energy representation of translational motion.)



