Symmetry and Group Theory — Exercise Set 1

1.1) Identify the symmetry elements (o, i, Cy, S.) of the following molecules.

NHs, B(OH);, CO, CO,, CHs, W(CO)s, phenylalanine, FeCp, (Cp rings are staggered)

x
1.2) What are the matrix representations of o, and ox; for the reflection of a point <y>?
z

1.3) Show that the rotation matrix

cosa —sina 0
C,=|sina cosa 0
0 0 1

with a = 2w /n performs a rotation around the z axis; the sketch below may be helpful. What
matrices give a rotation around the other axes?

N
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1.4) Show that 6,,,6,, = C,(y) for the transformation of a point | y |.
yzOxy
z

1.5) Determine the point group of the molecules in exercise 1.



Homework

1.6) Determine the point groups of the following molecules and objects.
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(planar, consider NH, ligands as spheres)



