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1. Define and compare the following terms: (20 points)
(a) Oxidative addition and reductive elimination
(b) Dissociative and associative mechanisms
(c) Trans effect and trans influence

(d) P-type and N-type semiconductors

2. A molecule has the symmetry of C,,. (20 points)
(a) Give the symmetry operations for this point group.
(b) Write down the multiplication table for these operations.
(c) Arrange these operations into classes by similarity transformations.
(d) Construct the character table and name each irreducible
representations.

(e) Place x, y, z, Ry, Ry and R, into suitable positions.

3. Derive the molecular orbital diagram for the NH3; molecule which has a Cs,
symmetry and give the wavefunction for each of the energy levels. Which levels
are the HOMO and LUMO ? (20 points)

A, 1 1 1]z x? 4 y?, z?
A, |1 ] —1 | R,
E 2 —1 0| (x, R:, R,)) | (x* — y?, xyMxz, yz)
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4. Draw the molecular orbital diagram for the octahedral MLg complex. (20 points)
(a) Consider only o interaction

(b) Discuss the effect of = donor and 7 acceptor on the energy levels.

0, | E 8¢ 6C, 6C, 3C(=C) i 65, 8, 36, 6,

A, | 1 1 1 | 1 1 1 1 1 R

Ay || -1 - 1 I 1 1 -1

E, 2 -1 0 0 2 2 0 -1 2 0 22 -1 -y,
)

T, |3 0 -l 1 -1 31 0 -1 -1 | (RRR)

L, |3 0 1 -l -1 3 -1 0 -l 1 ' (xy, 12, Y2)

A, |l 1 1 1 1 -1 -1 -1 -1 -

A, |1 I -1 - -l I -1 -l 1

E |2 -1 0 0 2 =2 0 1 -2 0

T, |3 0 -l 1 -1 I B | I I | Gya)

, '3 0 1 -l -1 o I I | R B

5. The spectra of I, with different bases are shown below. Explain the
differences. Using the molecular orbital diagram, define I, transition,

donor-acceptor transition and charge transfer transition. (20 points)
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lodine in benzene
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