Problem Set 2.

1. Determine the reducible representation for molecular motion for:

a) PF,Cl. The phosphorous-chlorine bond lies along the major axis of rotation.
b) CH,Cl,

3. The reducible representation for molecular motion for the square planar complex
trans-dibromodichloroplatinum(II) is shown below.
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where the molecular axes are defined as shown below.
X axir
l
I

Br

|

Cl— Pt—cCl ---- 17 iy

Br

Determine the group theory labels for molecular motion.

Determine the group theory labels for vibrational motion.

Determine separately the stretching and bending group theory labels for vibrational
motion.

Predict the number of bands that you would expect to observe in the IR and Raman
spectra of this complex.

4, Consider the tetrahedral complex, ZnCl(pyridine), . Determine its ideal symmetry
(the inner coordination sphere of 2CI and 2N donor atoms bound to Zn), and draw the

molecular axes. Determine the group theory labels for v(Zn-Cl) and v(Zn-N) and their IR
or Raman activity.
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