CHE 331 Fall 2007 - Sample Test #4

Dr. Lawrence Sein, Department of Chemical and Physical Sciences, Cedar Crest College

1. Derive the π-orbitals of ethylene, cyclopropene, cyclobutadiene, cyclopentadiene.

2. Know the hapto () notation.
3. Draw M.O. diagrams for B2, C2, N2, O2, and F2.

4. Draw M.O. diagrams and derive the bond orders for O2, O2+, O2-, O2 2-. What are each of these called?

5. Draw an M.O. diagram for a generalized octahedral metal complex, showing only sigma bonding.

6. Draw the M.O. diagram for CO.

7. Explain how sigma-donation by ligands affects Δ (10Dq).

8. Sketch the energy levels for the following π-conjugated systems: cyclopropenyl cation, cyclobutadiene, cyclopropenyl cation, benzene, and tropylium.

9. Draw all combinations of s, p, and d orbitals which result in molecular orbitals.

10. Explain the high acidity of cyclopentadiene.

11. Explain why tropylium cation is so important.

12. Derive the SALC for water, ammonia, methane, and SF6. Compare and contrast the predictions of M.O. theory for these molecules with those of Pauling-Slater (hybrid orbital) and Lewis-Langmuir. 
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