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Inorganic Cumulative Exam
April 28, 2007

1. (10 points) Draw the five d-orbitals and label them.

2. (15 points) Start with the splitting of d-orbitals in an octahedron field and show how
the d-orbitals splitting would change as the O, molecule distorts (J ahn-Teller) to lower
symmetry (Dyp).

3. (20 points) Construct a molecular orbital (MO) diagram for molecular oxygen.
According to the Pauli exclusion-principle, show the electron occupancy in your MO
diagram. What is the spin for ground state oxygen? Show the different binding modes O,

could adopt as a ligand on a transition metal.

4. (15 points) What is the point group for B;Hg? Discuss briefly the bonding in this
molecule.

5. (20 points) Give the products for the following reactions:

(a) Xe + PtFG - Xe F * ?‘\"\:‘.6""/2(_6"__'1. P{--LF“'- / X"C F7—-
(b) Pt(py)Cls + py — ¢is— Pk (?“D-._ Ay
() (CsHs)MgBr + FeCl; — sz?t

{(d) Re;O7 + xs CO — F&Z QCO) 1o

N TiCI/AIEt /l\w ral\j{(bw({v\—k

() C + steam (H,0) —Stigem. ¢ ¢}, —» O, + Hoy

6. (20 points) Construct an MO diagram for dihydrogen and discuss how transition metals
affect dihydrogen splitting more successfully than main group compounds. A recent
paper in Science reported (Science 2006, 374, 1124) reversible binding of H; to the main
group compound shown below. Suggest what the product is.
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