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QUESTION ONE - (30 MARKS)  

a) Define each of the following terms;     

(i) Coordination compound       (2 Marks) 

(ii) Cordination number       (2 Marks) 

(iii)  Homolyptic complex       (2 Marks) 

(iv) High spin complex       (2 Marks) 

(v) Hapticity of ligand       (2 Marks) 

b) Provide IUPAC name for each of the following coordination compounds. (3 Marks) 

(i)  K3 [Fe(CN)6]6 

 

(ii)  [{𝐶5𝐻5}(𝐶𝑂)Fe(𝜇2 ―  𝐶𝑂)2𝐹𝑒(𝐶5𝐻5)(𝐶𝑂))]
 

(iii)  [𝐶𝑟𝐶𝑙3(𝑁𝐻3)3]
c) Explain what you understand by “18-electron rule”.    (2 Marks)  

d) Giving examples, distinguish;  

(i) Strong field ligand from weak field ligand.    (2 Marks) 
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(ii) Diamagnetic complex from a paramagnetic complex   (2 Marks) 

e) Determine the hybridization scheme for cobalt in a diamagnetic complex,  [𝐶𝑂(𝑁𝐻3)6]3 +

(5 Marks) 

f) Determine the effective magnetic moment in each of the following compexas;(4 Marks) 

      (𝑖)    [𝐶𝑂(𝑁𝐻3)6]3 +

 

        (𝑖𝑖) [𝑁𝑖(𝐻2𝑂)4]2 +

g) Determine which of the following complexes is likely to be a low spin complex.(2 Marks) 

(i)  [𝐹𝑒(𝐶𝑁)6]3 ―

 

(ii)  [𝐹𝑒𝐹6]3 ―

QUESTION TWO (20 MARKS) 

a) Explain five factors that affect crystal splitting.    (10 Marks) 

b) Calculate crystal field splitting energy for the complex  if it absorbs light of [𝑇𝑖(𝐻2𝑂)6]3 +

wavelength 510 nm        (3 Marks) 

(h = 6.626 x ,C = 2.99 x ms) 10 ―34 108

c) (i)    What is crystal field stabilization energy?     (1 Mark) 

(ii)    Calculate crystal field stabilization energy (CFSE) for each of the following 

complexes;         (6 Marks) 

   and      [𝐹𝑒(𝐶𝑁)6] 4 ― [𝐹𝑒 (𝐻20)6]2 +

QUESTION THREE (20 MARKS) 

a) The most fundamental reaction a complex can undergo is ligand substitution. 
(i)  What is a ligand substitution reaction?    (2 Marks) 

(ii) Provide an example of such a reaction in (i) above.   (1 Mark) 

(iii) Describe the three ligand substitution reaction mechanisms.  (6 Marks) 

b) Explain briefly why carbon monoxide and triphenyl phosphorous form stable complexes 

with transition elements at low oxidation state.    (5 Marks) 
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c) Which of the following coordination compounds will form a precipitate when treated 

with an aqueous solution of AgNO3? Explain why precipitate is formed. 

  ,Cr  Cl3 ,  ]  and Na  {𝐶𝑟𝐶𝑙3(𝑁𝐻3)3] (𝑁𝐻3)6] {𝐶𝑟𝐶𝑙(𝑁𝐻3)5 (𝑂𝐻)2 {𝐶𝑟 (𝐶𝑁)6}

d) Using the 18 – electron rule determine whether the following species are stable or not 
stable.          (3 Marks) 

(i)   (z = 25) [𝑀𝑛 (𝐶𝑂)5] ―

 
(ii) RuH   (z = 24) (𝑃𝑃ℎ3)3

QUESTION FOUR (20 MARKS) 

a) Write short notes on each of the following;     (6 Marks) 
(i) Valence bond theory  

(ii) Crystal field theory      

(iii) Molecular orbital theory 

b) What are the limitations of valence bond theory?    (3 Marks) 

c) Which are the possible isomers for the compounds with the following molecular 

formular.         (6 Marks) 

(i) CoCl3.5H2O 
 

(ii) Pt (NH3)2  Cl2 
 

(iii)  SO4 [𝐶𝑂(𝑁𝐻3)5 𝐵𝑟]
d) What properties does transition elements have that enables them to be used; 

(i) as catalyst       (2 Marks) 

(ii) In making paints       (2 Marks) 

(iii) Making permanent magnets     (1 Mark)


