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INSTRUCTIONS:  Answer question one and any other two questions.  

 

QUESTION ONE (30 MARKS) 

a) Explain why: 
i. Nitrogen is considered inert gas.      (2 Marks) 
ii.  Li 2CO3 unlike the other alkali carbonate would decompose on heating to give Li2O and 

CO2.         (2 Marks) 
iii.  The solubility of alkaline earth metal hydroxides in water increase down the group while 

the solubility of their sulphate decreases down the group.  (2 Marks) 
iv. Group one metals are referred to as alkali metals.    (2 Marks) 
v. Lithium salts are mainly hydrated.      (2 Marks) 

b) Define each of the following terms. 
i. Hydration enthalpy         (2 Marks) 
ii.  Polarization          (2 Marks) 
iii.  Inert pair effect         (2 Marks) 

c) Differentiate between Electronegativity and electron affinity.   (2 Marks) 
d) Define the term oxoacid and give a structural formulae of any two oxoacid. (3 Marks) 
e) With well balanced equations, explain brown ring test which is a qualitative analysis for 

nitrate ion.          (4 Marks) 
f) State any three ways in which lithium is similar to magnesium.   (3 Marks) 
g) What causes the similarity between lithium and magnesium?   (2 Marks) 
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QUESTION TWO (20 MARKS) 
a) Explain the periodic trend in each of the following property of main group elements. 

i. Atomic radii         (4 Marks) 
ii.  Ionization energy        (4 Marks) 
iii.  Electronegativity        (4 Marks) 

b) Carbon dioxide is one of several polyatomic molecules that are implicated in the greenhouse 
effect. 
 
i. Explain greenhouse effect.       (2 Marks) 
ii.  Explain two ways in which nature attempts to minimize the concentration of CO2 in the 

atmosphere.         (4 Marks) 
iii.  Give two other examples of polyatomic molecules also believed to cause greenhouse 

effect. 
            (2 Marks) 

QUESTION THREE (20 MARKS) 

a) With well balanced equations, explain how quick lime is prepared on a commercial scale. 
           (4 Marks) 

b) Explain any three applications of quick lime.     (6 Marks) 
c) By use of well balanced chemical equation show what happens when quick lime is exposed to 

both moisture and carbon dioxide.      (2 Marks) 
d) Calcium hydroxide reacts with chlorine to form hypochlorite which is a constituent of 

bleaching powder. Write a chemical equation that would represent this reaction.  
           (1 Mark) 

e) Provide a detailed explanation of the manufacture of Portland cement.  (7 Marks) 
 

QUESTION FOUR (20 MARKS)  

a) Grignard reagents are some of the most important s-block organometallic compounds. 
i. Briefly explain how CH3MgCl is synthesized.    (2 Marks) 
ii.  Briefly explain the application of CH3MgCL in synthesis of ethanol. (3 Marks) 

b) Discuss each of the following observation. 
i. Statues coated with white lead on long exposure to atmosphere turn back and the original 

colour can be resorted in treatment with H2O2.    (3 Marks) 
ii.  The ionization enthalpy of the group 15 element is much greater than that of group 14 and 

group 16 elements in the corresponding periods.    (3 Marks) 
iii.  Nitrogen atom has five valence electrons but it does not form.  (3 Marks) 
iv. Diamond has very high melting point.     (2 Marks) 

c) The ozone layer extends from 10km to 50km above the earth’s surface and plays a crucial role 
in protecting us from the harmful effects of the sun’s ultraviolet rays. 
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i. Explain the formation of ozone.      (2 Marks) 
ii.  Explain halogens such as Cl and Br are threat to ozone layer.  (2 Marks) 


