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INSTRUCTIONS:  Answer question one and any other two questions. Periodic table attached 
 

QUESTION ONE (30 MARKS) 

a) What are transition elements and why are they called transition elements? Which of the 

d-block elements may not be regarded as transition element and why? (4 Marks) 

b) Why is ���� more stable than ����towards oxidation to their oxidation state +3? 

(4 Marks) 

c) Predict which of the following will be colored in aqueous solution ? 

 �	
�, �
�, 
�
�, ��
�, ����. Give reasons for each case.   (4 Marks) 

d) What are interstitial compounds? Why are such compounds well known for transition 

metals?         (2 Marks) 

e) Explain why transition metals form a large number of complex compounds.(3 Marks) 

f) What is the effect of increasing pH on a solution of  potassium  dichromate?(2 Marks) 

g) Explain why 
��ion is not stable in aqueous solutions?   (2 Marks) 

h) How would account for the following observations; 

(i)  
��� is strongly reducing while ��
� is strongly oxidizing though both are �� 

species.        (2 Marks) 

(ii)  Cobalt (II) is stable in aqueous solution but in the presence of complexing reagent 

it easily oxidized.       (2 Marks) 

(iii) �� configuration is very unstable in ions.    (2 Marks) 
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i) Provide systematic name for each of the following complex.  (3 Marks) 

(i)  Na4Fe(CN)6 

(ii)  [Cr(NH3)2(en)2]Cl3 

(iii) [Cr(NH 3)4 Cl2] Cl 

QUESTION TWO (20 MARKS) 

a) Account for each of the following; 
(i)   Transition metals and many of their compounds show paramagnetic behavior 

(2 Marks) 
(ii)    The enthalpies of atomization of transition metals are very high. (2 Marks) 

(iii) Transition metals and many of their compounds act as good catalyst(3 Marks) 

b) Given the complexes, [Co(CN)6]
�, [Co(H2O)6]2+, [ Co(NH3)6]3+,[Fe(CN)6]4- and 

[Mn(H2O)6]2+ 

(i)  Work out the effective atomic number of metal ion in each of the complexes. 

(2½ Marks) 

(ii)   Classify the ligands as strong field ligand, a weak field ligand , or a ligand of 

intermediate strength.       (3 Marks) 

(iii) Classify the complexes as high spin and low spin.   (2½ Marks) 

(iv)  Decide whether the complex will be diamagnetic or paramagnetic (5 Marks) 

QUESTION THREE (20 MARKS) 

a) Select the complex that has the largest value for ∆� from each pair and give a brief reason 
for your answer in each case.       (12 Marks) 

(i)  [Fe(CN)6]3- and [Fe(CN)6]4- 
 

(ii)  [Co(NH3)6]3+ and [Ru(NH3)6]3+ 
 

(iii)[Co(CN)6]4- and [Co(H2O)6]2+ 
 

(iv)  [Cu(NH3)4]2+ and [Cu(NH3)6]2+ 
b) Explain how   and  ! bonds are similar and how they are different.  (4 Marks) 

c)  For each of the following determine the crystal field stabilization energy (4 Marks) 

(i)  [Cu(H2O)6]2+ 

(ii)  [FeCl4]2- 
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QUESTION FOUR (20 MARKS) 

a) Write short notes on Werner’s coordination theory and its experimental verification . 
(10 Marks) 

b)  Describe the five types of Constitution isomerism encountered in coordination 
compounds.         (10 Marks) 


