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1. For [Cr(H20)6]3+ (Oh) [OsF6]4-(Oh) and Ni(CO)4 (Td) find (12%) 

(a) The number of unpaired electrons 

(b) Magnetic moment 

(c) Ligand field stabilization energy (LFSE) 

(d) Ground state term symbol 

2.	 For [Cr(H20)6]3+ (Oh) find: (a) The number of UV-visible absorption peaks, 

and show how to estimate /).0' 

(b) Predict and explain the reactivity of [Cr(H20)6]3+ exchange with water 

ligand, inert or labile, explain your answer. (14%) 

3. Classify the following compound by structure type: 

(i) OSSC(CO)1S (ii) Geg4- (iii) C2B3Hs(CoCph	 (15%) 

4. Find the metal-metal bond orders for [Mo2(S04)4]3-	 (10%) 

5. Determine the point groups of the following molecules:	 (15%) 

(a) (b) (c) (d) (e) 

(1/~) Q/O ~ Q
LL,....MI-~D. N.'.~O ...••• . i.•..•. ;.At..... · OH

3"-L ~N' ~'.~ 

6. (a) Prepare a molecular orbital energy level diagram for C12. 

(b) Label HOMO and LUMO for Cb. 

(c) Predict the bond order for C12. 

(d) Find term symbol for CI2 molecule.	 (10%) 

7. Identify the acid and base in the reactants of the following reactions: 

(1) H2S04 + HCI04 -7 H3S04++ CI04­

(2) NH3+ Na -7 NH2- + Na+ 

(3) CaC2 + H20 -7 C2H2 + Ca2++ OH-	 (12%) 

8. Choose and explain:	 (12%) 

a. strongest Lewis acid: BH3 BF3 BBr3 BCb 

b. least stable:	 SCN- OCN- CNO- b­


