
Chemistry 6011
Advanced Inorganic Chemistry I: From Atoms to Coordination Compounds
Exam 4
Name:

Show your work for maximum credit.

1. (26 points) Use the Tanabe-Sugano diagram shown below for a d7 metal ion in an octahedral
field, to answer the following set of questions.
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a. What is the ground state Term Symbol for the metal ion center in the absence of the octahedral
arrangement of ligands? a+ F

b. What is the number of microstates possible in the absence of an octahedral arrangement of
ligands? d'"

10.q·a.y

11'~'1



c. Explain the ground state multiplicity of the free metal ion, the metal ion in !pe weak field,
and in the strong field. \IIIe~'" AeJA. ~~ Fi~..\
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d. Explain the Term Symbol degeneracy of the metal ion in tht~"ik and strong field. (e""uf\"- s~ie.
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e. What are the spin-allowed transitions in the weak and strong field sections of the diagram?
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f. What would be the theoretical UV -Vis spectra for the transitions in the weak and strong
field? How would these spectra more realistically look like? \ ~
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g. Is it easy to predict what type of distortion an octahedral complex of a d7 metal ion will
undergo? If not, what experimental data will you need? Be specific.
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4. (5 points) Use Hard Soft Acid Base theory to distinguish between an organometallic
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b. IfH2 is the source of a o bond donor pair of electrons, then under what condition(s) would its
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7. (20 points) What is the electron count of the following complexes? Identify the metal oxidation
state. L

a. Fe(CO)s

l=e..L 5

e- ('C)U~+: ~ + ~(s) = 1~e..-
D. S. :: a

b. Ir(CO)CI(PPh3)2
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d. [(1l3_C3H3)(llS-CsHs)Mn(NH3)l
Note: Picture 1l3_C3H3as a triangular ligand that binds via an anionic carbon and a 1t-bond donor. .....,-J
pair. L.-'(
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e. (1l3_C3Hs)(lls-CsHs)Cr(CH3)(NO)
Note: NO is linearly coordinated. In the covalent model, it is a 3 eIigand. In the ionic model, it is
considered NO+ and considered a 2 eIigand.
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Extra Credit (10 points):

1. The following perovskite contains Pb2+, Ti4+, and 02- ions. Shown below is one unit cell of the
perovskite.
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a. How many Pb2+ ions lie within one unit cell?

Cor ne..... Dl~'rl)~ I ,~•..s 8xt ::~
b. How many Ti4+ ions lie within one unit cell?

c. How many 02- ions lie within one unit cell?
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d. What is the empirical formula for perovskite?
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e. With respect to the 02- ions, in what type of hole is Ti4+ located?
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f. With respect to the Pb2+ ions, in what type of hole is Ti4+ located?
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