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INSTRUCTIONS

1) This paper contains FIVE [5] questions.
2) Answer question ONE [1] COMPULSORY and ANY other TWO [2]

questions.
3) Write ALL answers in the booklet provided.

Section A This section contains ONE COMPULSORY question
QUESTION 1 (Compulsory -30 marks)

a) By giving appropriate examples, briefly explain each of the following terms; (10 marks)
i. Lanthanide contraction

ii. Coinage metals
iii. Ferromagnetism
iv. Ligands
v. Effective atomic number

vi. Co-ordination complex
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vii. Splitting the crystal field
viii. Energy of stabilization by the crystal field (ESCF)

ix. Strong field ligands
x. Racah’s parameter

b) Differentiate between inner and outer orbital complexes (2 marks)
c) Briefly discuss the main limitations of the valency bond theory in explaining co-ordination

complexes (4 marks)
d) Giving specific examples, briefly explain the importance of complexes in biological systems

(4 marks)
e) Calculate the effective atomic number of the complexing agent in the complex:

(OC:)5Mn-Mn(:CO)5 (2 marks)
a) Outline the main features of the ligand field theory (LFT) of complexes (4 marks)
f) Give the name of the following complexes:

i. [Pt(NH3)(NO2)Cl]SO4 (1 mark)
ii.

Pt

Cl
Br

I
NO2

NH2

Py

(1 mark)
g) Draw the structure of a complex ion: cis-dibromotetraamminerhodium(III) ion (2 marks)
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Section B: This section contains FOUR questions. Answer ONLY TWO questions.

QUESTION TWO (Optional, 20 marks)

a) Briefly discuss classifications of coordination complexes (8 marks)
b) The electronic spectra of [V(H2O)6]3+ which is a d2 configuration shows two absorption peaks

at 17800 cm-1 and at 25700 cm-1. Using d2 Tunabe-Sugano diagram, determine the values of
B and the splitting ∆o and predict the position of third absorption peak of the complex.

(12 marks)

QUESTION THREE (Optional, 20 marks)

a) By giving appropriate examples where necessary, briefly discuss different types of isomerism
in co-ordination complexes (12 marks)

b) Briefly explain formation of each of the following types of complexes according to the crystal
field theory (CFT):

i. Square planar (4 marks)
ii. Tetrahedral complexes (4 marks)

QUESTION FOUR (Optional, 20 marks)

a) Briefly discuss the factors that determine formation of high spin and low spin complexes
according to the crystal field theory of complexes (12 marks)

b) Consider the complex ion [CoF6]3-.

iii. Give the name of the complex ion (1 MARK)
iv. Write the electronic configuration of the ion according to each of the

following theories
I. Valency bond theory (VBT) (1 mark)
II. The crystal field theory (CFT) (1 mark)
III. Molecular orbital theory (1 mark)

v. Sketch a molecular orbital diagram for the ion (4 marks)

QUESTION FIVE (Optional, 20 marks)

a) Briefly discuss methods used in classification of co-ordination complexes (10 marks)
b) Draw a Russel-Saunders scheme for describing electronic states that arise from a 3d2

electronic configuration to indicate the effects in both strong field and weak field case.
(10 marks)

=END=
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A d2 TUNABE-SUGANO DIAGRAM
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LIST OF CHEMICAL ELEMENTS


