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SECTION A: COMPULSORY 

QUESTION ONE 

a) Write the electronic configuration of the following elements and indicate which block of 

elements they belong to 

i. 55Cs                 (2 marks) 

ii. 83 Bi                  (2 marks) 

b) Using a relevant example, explain the following:       

i. Acidity of group 16 hydrides              (3 marks) 

ii. What happens to the size of an atom when one or more electrons are removed 

from the neutral atom?                    (2 marks) 

c) Give a reason for the following:        

i. Small difference in covalent radii between Te and Po          (2 marks) 

ii. Nitrogen and oxygen have approximately the same atomic size yet oxygen has a 

lower 1st ionization energy (IE) than nitrogen                       (3 marks) 

iii. The conductivity of alkali metal cations in water increases down the group  

                 (2 marks) 

The second ionization energy for group 1 (1A) elements is approximately 10 -14 times 

higher than their first ionization energy while group 2(2A) elements; the second 

ionization energy is only about 2 times higher than the first ionization energy.    (2 marks) 

d) Write appropriate reaction equations for the following:     

i. Reaction of aluminium sulfide with water.                       (2 marks) 

ii. Rapid decomposition of sodium azide in an air bag after a car accident.  (2 marks) 

iii. Manufacture of sulphuric acid through the Contact Process.         (3 marks) 

e) Calcium hydride reacts with water to form calcium hydroxide and hydrogen gas. 

i. Write a balanced chemical equation for this reaction.               (2 marks) 

ii. How many grams of calcium hydride are needed to form 3.25 L of hydrogen gas?  

                 (3 marks) 

SECTION B: ANSWER ANY TWO (2) QUESTIONS 

QUESTION TWO 

a) Define the following terms and give a relevant example in each case 
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(i) Amphoteric                 (2 marks) 

(ii) Catenation(2 marks) 

b) Complete and balance the following reactions 

(i) SiCl4 + H2O            A + B              (2 marks) 

(ii) Cu + HNO3                    A + B + C
                 

(3 marks)
 
 

c) Briefly discuss the anomalous behavior of beryllium compared to other group two metals 

 (5 marks) 

d) (i)        Draw the structure of benzene and Borazine            (2 marks) 

(ii) How does the pi bond in borazine differ from that in benzene.                 (2 marks) 

(ii) Explain why the polarity of the B-N bond is less than what is expected on basis of 

 electro negativity difference between boron and nitrogen.          (2 marks)  

QUESTION THREE 

a) Diamond, graphite and silicon dioxide are all examples of giant covalent structures.  

(i) What does the word giant mean in this context?             (2 marks)  

(ii) Draw a diagram to show the arrangement of carbon atoms in a diamond crystal.   

                  (2 marks) 

(iii) Draw a diagram or diagrams to show the arrangement of carbon atoms in a 

 graphite crystal.               (2 marks) 

b) Answer the following questions by referring to the diagrams you have drawn in question 

3 (a). 

(i) Explain the hybridization of carbon in diamond                                   (3 marks) 

(ii) Explain why diamond is very hard, whereas graphite is so soft that it can be used 

 in pencils or as a lubricant.               (2 marks) 

(iii) The densities of diamond and graphite are: diamond 3.51 g cm-3; graphite 2.25 g 

 cm-3. Explain why graphite is less dense than diamond.            (2 marks) 

(iv) Although graphite is very much softer than diamond, both substances have very 

 high melting points. Explain why that is.                (2 marks) 

(v) Explain why graphite conducts electricity whereas diamond doesn't.      (2 marks) 

c) Select the member(s) of group 14 that; 

(i) Forms the most acidic dioxide                          (1 mark) 

(ii) Is commonly found in +2 oxidation state.              (1 mark) 
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(iii) Is used a semiconductor                                                                             (1 mark) 

 

QUESTION FOUR 

a) Explain how the following processes can be carried out 

i. Laboratory preparation of oxygen                                                    (2 marks) 

ii. Industrial production of sulphur                      (3 marks) 

b) Write appropriate reaction equations (including conditions where applicable)for the 

following reactions 

i. Interaction of sulfur with fluorine gas diluted with nitrogen.                     (2 marks) 

ii. Hydrolysis of tellurium hexafluoride                                                   (2 marks) 

iii. Treatment of sodium sulphite and bisulphite with acids                     (3 marks) 

c) Kejali was given three samples labeled A, B and C containing group 16 elements. He 

burnt them in air and made the following observations. Sample A formed gas (D), 

Sample B formed solid (E) at room temperature while Sample C formed an ionic 

crystalline solid (F). 

i. Identify the element(s) present in samples A, B and C                              (3 marks) 

ii. What are the possible combustion products labeled D, E and F                (3 marks) 

iii. Kejali then dissolved D and E in water to form G and H respectively. Identify G 

and H (2 marks)   

QUESTION FIVE 

a) Briefly explain the following statements 

i. Nitrogen (N) has low catenation compared to carbon (C)                         (2 marks)   

ii. Red phosphorus (P) is chemically less reactive compare with White P(2 marks)   

iii. Oxygen exists as diatomic molecule (O2) whereas sulphur exists aspolyatomic 

molecule (S8)(2 marks)   

iv. During dilution of sulphuric acid it must be added to water but watershould not be 

added to acid.                             (2 marks)   

v. Oxidizing ability of halogens is follows this trend; F2>Cl2>Br2>I2                 (2 marks) 

    

b) Compare the chemistry of oxygen and its heavier congeners in terms of hydrides and 

halides.                           (10 marks) 
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