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. (a) What is the electronic configuration of Cr (Z = 24) and Cr?* ion? Give your

reasons. (b) Derive the complete term symbol(s) for a d? configuration.

(a) Arrange the following substances according to their expected melting point in
the order from lowest to highest. ScN, KBr, MgO, NaF, CaO. Give your reasons.

(b) Arrange the following molecules, Fz, Clz, Br, and Iz, I the order of increasing

bond strength. Explain your results.

3. (a) Draw the fully labeled molecular orbital energy level diagram for CO and fillin

the electrons. (b) HOMO and LUMO of CO can be used to bond to d orbital of
Ru(ll) ion forming a very strong Ru-C bond. Draw the molecular orbital shape of
&-bond and n-bond between Fe-CO. Assign the nodal plane and note + or —

sign on the orbital.

4. (a) Predict the molecular geometries of each of the followings: IF4, [Ni(CN)4]2',

[PdCl*, and [Os6(CO)e] (b) Give a real example for each of the following
reactions: i) B-elimunation i) cyclometallation iii) oxidative addition iv)

1,2-insertion

. (a) Construct an Orgel diagram and predict the electronic spectrum of
[Ti(H,0)ICl2 in water. How many d-d bands would you expect to find for this
complex? (b) Describe and give @ real example for the inner-sphere and

outer-sphere electron transfer reaction in coordination complexes.




