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Question One (19 Marks)
1. (a) Differentiate between the following terms that are used to describe the types of

Metal complex reactions

i. Associative interchange mechanism and Dissociative interchange

mechanism. (4 Marks)

ii. Inert and Labile metal complex (2 Marks)
iii. Trans effect and Polarization theory for ligand substitution in square

planner (5 marks)

(b) State and explain the types of reactions shown? (8 Marks)

i. [Co(H20)¢)*"+ Cl — [CoCIl(H20)s] + H.O

ii. 10FeSO4+ 2KMnO4 + 8H2S04 — KaSO4 + 2MnSOs4 + 5SFe2(SO04)3 +
8H,O (Hint, for Fe complex)

iii. [Cu(H20)4]*"+ 4NH3 — [Cu(NH3)4] + 4H20

iv. [Co(H20)]Cl2 + 6NH3 — [Co(NH3)s]Cl2 + 6H.0

v. MnO> +4HCl — MnCl; + Cl, + 2H,0

vi. 2MnO4 + 10Cl—+ 16H* — 2Mn?*+ 5Cl, + 8H.0

vii. [Co(H20)6]Cla — 6H20 + CoCl»

viii.  [Fe(CN)g]* + [IrClg)> — [Fe(CN)s]* + [IrCle]*

Question Two (17 Marks)

2. (a). Arrange the following octahedral complexes in order of their ligand
exchange rates (8 Marks)

i.  [Co(H20)]**, [Ir(H20)s]*" , [Rh(H20)6]*" ,
ii. [AIF¢]>, [PFs]", SFe[Na(H20).]", [Mg(H20)]*, [Al(H:0)s]**, [SiFs]>
iii. [Ca(H20)s]2*, [Sr(H20))**, [Rn(H20)6]%, [Mg(H,0)s]**"

iv.  Give reasons for your order of arrangement for i. and for ii, iii above

(4 Marks)
v. [Ni]**+ 6 NH3 == [Ni (NH3)s]*" and [Ni]?>* + 3 en «==[Ni (en);]**
(2 Marks)
vi.  Give reasons for your choice for iv above (3 marks)



Question Three (17 Marks)

3. You are provided the Trans effect order of the following ligands as follows; Use
the order to answer the following questions.
CN ~ CO ~ C,Hs > PH3 > SH» > NO; > I > Br > C1 > NH3 ~ py > OH > HzO.

(a). Predict the products of these reactions by drawing/sketching the square planner

complexes products (a) to (k). (8 Marks)
i.  [PtCls]2* + NOy — (a) (a) + NH3 — (b)
ii. [PtCINH3]" +NO2 — (¢) (¢) +NOz — (d)
1ii. [PtCI(NH3)3]" + NO2™ — (e) (e) +NOx — (f)
iv. [PtCL]*+T — () g+ —(h)

(b) Using Cu(II) with its d° configuration and Ni(II) with its d® configuration, explain
how the Jahn-Teller Theorem causes Structural effects or distortion for the [Cu(H20)s]**
and not for [Ni(H20)s]*". (5 Marks)

(c). When other ligands are added to an aqueous solution of a metal ion, replacement of
water molecules in the coordination sphere may occur, with the resultant formation of

other complexes. Such replacement is generally a stepwise process. Complete the

following reaction of addition of ammonia to an aqueous solution of a nickel (2+) salt: to

obtain the final product hexaamminenickel(2+) ion. (4 Marks)
[Ni(H20)s]**+ NHa= X+ H,0
Then;

Y + NHs= [Ni(NHz)e]2+ H0

Question Four (18 marks)

4 (a) Explain the following terms (3 Marks)
L. Co-ordination is isomerism
1. Linkage isomerism
1ii. Geometrical isomerism



(b) Between Tetrahedral geometry and Square planar geometry complexes, which
geometry can give rise to geometrical isomers? Give reason for your answer. (3 Marks)
(c). Pentaaminebromo cobalt (IIT) Sulphate and Pentaaminesulphato cobalt (IIT) bromide
are each separately dissolved in water. (8 marks)
i.  Explain how a student will differentiate these two isomers in the laboratory.
i. Explain giving reasons for your choice experiment.

(d) Isomer which rotates the plane polarized light to the right is called dextro rotatory (d-
form) and the isomer which rotates the plane polarized light to the left is called
laevorotatory (I-form). You are given a (Mabcdef) type complex: PtpyNH3NO,CIBrl.
Sketch or draw to differentiate the d-form and I-form for the complex

PtpyNH3NO-CIBrl. (4 Marks)

Total 70 Marks
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