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Chemistry 483 Exam 4

1. (50 points) define and/or characterize

a. The 5 symmetry elements A "
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c. Rotation reflection operator
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f. Centrifugal distortion

g. Selection rule
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i. Rotation matrix
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2. (25 points) The S02 molecule has C2vsymmetry. Suppose the molecule is in the yz

plane with S at the origin and the two 0 atoms at (O,±Yo,zo)' Use the Px orbitals on S

and the two 0 atoms as a basis and

a. determine the representation matrices of C2v.

b. what are the characters of this representation?

c. what irreducible representations are contained in this reducible representation?

d. if we denote the P; orbitals on the 0 atoms as PL and PR for left and right

a.

respectively what irreducible representations does PL +PR belong to?

e. what irreducible representation does the P, orbital on S belong to.
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3. (25 points) Formaldehyde, H2CO, has C2vsymmetry. How many normal modes of

vibration does formaldehyde have? What are their symmetries? Which are IR active?
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