Chem 65.354%* February 15, 2002
Total Marks:50

/ 2' 1. (a)Determine the symmetry point group of :
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(b) Are any of these molecules optically active?
{ 2. Determine the reducible representation of molecular motion for square pyramidal:
[EeCLBr®  C, 2 9¢ =@ #o 70,

3. For the molecule CH,Cl,, the following reducible representation for molecular motion
/ Z was determined,

Cs E & o(xz) o(yz)
15 -1 3 3

a) Determine the corresponding symmetry labels
b)Which of these are vibrational and of the vibrations which are Raman and/or IR active?
¢) Determine the symmetry labels for stretching v(C-Cl) and v(C-H).

/ j/ 4. For NH,,
a) Determine the symmetry labels of the LCAO’s of the Hydrogen s-orbitals that are
involved in c-bonding.
b) Now construct these LCAO’s. Make sure the results are orthogonal and normalized.
¢) Draw the symmetry labelled ¢ bonding MO scheme of NHj.

é ' 5. Draw the structure of the following complex ions. Don’t forget to indicate the total
charge of ion.
a) cis-tetracyanodiamminecobalt(I1T)
b) mer-trithiocyanato(-N)chesstris(triethylphosphine)osmium(I1I)
¢) (u-chloro)bis(pentaaquairon(Il))
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