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(a.) Determine the number and symmetries of the vibrational modes of XcFy.
_ (b.) Determine which vibrational modes are in-plane and which are cut-of-plane.
THE (¢.) Discuss the contributions of bends and stretches to the various modes.
Q,L’L G%’TID?\) (d.) Determine the spectral activity of each mode.
(e)) Consider the nondegenerate normal modes. Which of these would be expected to br
infrared and Raman active as first overtones?
(f) Which combination bands of the nondegenerate pormal modes would be IR active?
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1. Determine the number and symmetrics of the vibrational modes of PCls.
Dctermine the contnibutions of bond stretches to the various vibrational modes.
Determine the spectral activity of each mode. Give examples of combunation bands
which would be (a) infrared active and (b) Raman active.
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2. Compare the electronic spectra of cis- and trans-butadioene. Consider (he two highest
occupied and two lowest unoccupied  molecular orbitals, Determine the orbitally
allowed electric dipole transitions and the polarization of cach transition. Determine
whether an v orbitally forbidden electric dipole transitions may be WY onically allowed.
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