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QUESTION ONE (18 Marks)

(a) Name the following complex ions/coordination complexes:

(1) [Pt(H,NCH,CH,;NH;),Cl,]Cl, (2 marks)

(i) [Co(H,NCH,;CH,NH3)3]2(SO4)3 (2 marks)

(iii))  (NHs)2[Ni(C204)2(H20),] (2 marks)

(b) (1) Define trans-effect? (2 marks)
(i1) State any two applications of trans effect (2 marks)

(ii1)  Given that the relative order of the trans-directing ability of the ligands is

NO; > CI' > NHj. Design a selective two step synthesis for cis and trans

[Pt(NH;3)(NO,)Cl,] starting with PtCl4> (4 marks)
(c) Draw the structures of the following compounds:
) Mer~triaquatriamniinechromium(III)chIoride
(i1) A-bis(ethylenediamine)k-s-thiocyanido)iron(III) | (4 marks)
QUESTION TWO (18 Marks)

(a) Explain why the stability of Co>" complex is greater than for Co>* complex even if
the central metal ion is almost the same (2 marks)
(b) Explain why [Co(NH;)e]** is an inner orbital complex whereas [Ni(NH;)s]*" is an

outer orbital complex (4 marks)

(c) Using the Kunarkov reaction show how you will distinguish between cisplatin from

transplatin geometric isomers (4 marks)

(d) A chelate effect is an entropy factor. Discuss in relation to [Cd(NH,CH3)** logPBs=

6.6 versus [Cd(en),]*" logPs = 10.6 (5 marks)
(e) Given the following reaction mechanism, derive its rate law equation under steady
state approximation (3 marks)
Ay
ML X +Y A: MLXY fast
-1

I
MLXY — ML.Y +X slow



QUESTION THREE (16 Marks)

(a) State three factors that affect lability of a complex (3 marks)

(b) With an example define ambidentate ligands (2 marks)

(c) The table below shows the stability constants for each of the stages in the replacement of
four of the aqua ligands in [Cu(H,0),]*".

Ion Ky Value (mol 'dm’)
[CuNH3)(H0)s]"" Ki  1.78x10°
[Cu(NH3)2,(H20)]* Ko  4.07x10°
[Cu(NH3);(H20):1" K3 9.55x10°
[Cu(NH3)s(H20)"" Ku  1.74x107

(1) Write the equations for the formation of each ion from the previous one with one

ammonia less, and use it to write an expression for each stability constant

. (4 marks)

(i)  Write an expression for the overall stability constant for the formation of the
complex ion [Cu(N Hg,)l;(HZO)g]ZJr (2 marks)

(i11)  Use the values in the table to calculate the overall stability constant. (1 mark)

(d)  Briefly discuss how m-bonding theory influences substitution reaction on square

planar complexes (4 marks)

QUESTION FOUR (18 Marks)

(a) With relevant equations where possible briefly explain the following terms:
(1) A chelate complex (2 marks)
(11) Acid hydrolysis (2 marks)
(iii)  Anation (2 marks)
(b) Write the formulae for the following complexes:
(1) Tetraammineaquachloridocobalt(III)chloride (2 marks)
(i1) Potassiumtetrahydroxidozincate(II) (2 marks)
(i)  Tetracarbonylnickel(0) (2 marks)
(©) Draw the structures the following complexes:
(1) p-amido-p-nitrooctaamminedicobalt(II)ion (2 marks)
(i1) u-hydroxy-bis {pentaamminechromium(III)} chloride (2 marks)
(iit)  A-Tris(ethylenediamine)cobalt(I)chloride (2 marks)



Periodic Table
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