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1. For [Cr(H20)6]** (Or) [OsF6]*(On) and Ni(CO)4 (Ty) 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(H0)]* (Ov) find : (a) The number of UV-visible absorption peaks,

and show how to estimate A,.
(b) Predict and explain the reactivity of [Cr(H20)s]** exchange with water
ligand, inert or labile, explain your answer. (14%)

3. Classify the following compound by structure type:

(i) OssC(CO)s (i) Geg*™ (iii) C2B3Hs(CoCp)2 (15%)
4. Findthe me_tal-metal bond orders for [Mox(SO4)4]>~ (10%)
5. Determine the point groups of the following molecules : (15%)
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6. (a) Prepare a molecular orbital energy level diagram for Cl,,
(b) Label HOMO and LUMO for Cl..
(¢) Predict the bond order for Cl,.
(d) Find term symbol for Cl; molecule. (10%)

7. ldentify the acid and base in the reactants of the following reactions:
(1) H,SO4 + HCIO, > H3SO4+ + ClO4—
(2) NH;+ Na > NH;~ + Na'

(3) CaCy + H,O0 > CyHa + Ca®* + OH™ (12%)

8. Choose and explain: ' (12%)
a. strongest Lewis acid: BH; BF; BBr; BCl;
b. least stable: SCN™ OCN™ CNO™ I35




