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545/2 

S4 CHEMISTRY 

Exam 16 

PAPER 2  

 

DURATION: 2 HOUR 
 

 

 

Instructions:  

- This paper consists of two sections A and B  

- Section A has ten compulsory structured questions. The answers must be written in the 

spaces provided only  

- Section B has two questions  

- You will be penalized for untidy work  

 

 

 

SECTION A: 

 

1. Excess magnesium powder was added to 100cm
3
 of 0.2M copper (II) nitrate solution  

(a) State what was observed        (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) Write an ionic equation for the reaction.      (1 ½ marks) 

…………………………………………………………………………………………. 

 

(c) Calculate the mass of the solid formed (Cu = 64)    (2 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 
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…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

 

2. (a) The molecular formula of ethane is C2H4. Write the structural formula of ethane. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

          (1 mark) 

(b) Bromine vapour is one of the reagents that can be used to test for the presence of ethene  

 (i)  State what would be observed if ethane is treated with bromine vapour and write an 

equation for the reaction  

 

Observation  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

  

Equation          (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

          (1 mark) 

(ii) Name one other reagent that can be used to test for the presence of ethane 

…………………………………………………………………………………………. 

          (1 mark)  

 

(c) Name one compound from which ethane can be prepared.   (1 mark) 

…………………………………………………………………………………………. 

 

3. (a) Define the term ‘base’. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

          (1 mark) 

(b) State what would be observed if an aqueous solution of each of the following substances 

were tested with red litmus paper. 
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(i) Ammonium nitrate       (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

  

 (ii) Potassium chloride      (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

(c) Write the equation for the reaction between sodium oxide and  

 (i) Water         (1 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

(ii) Nitric acid         (1 ½ marks)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

4. Name a reagent that can be used to distinguish the following ions and state what would be 

observed if the ions are treated with the reagent 

(a) CO3
2 –    

and    HCO3  

 

 Reagent          (1marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

Observation          ( ½ mark) 

 

CO3
2 – 

 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

HCO3 
–
          ( ½ mark)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

(b) Al
3+

 and Pb 
2+

  

 Reagent          (1 mark)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

Observation          ( ½ mark) 

Al
3+

  

…………………………………………………………………………………………. 

Pb
2+ 

          ( ½ mark)  

…………………………………………………………………………………………. 

 

5. 9.4g of copper (II) nitrate was heated strongly in a hard glass test tube.   

 

–
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(a) State what was observed        (1 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) Write an equation of reaction       ( 1 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

 

 

 

(c) Calculate the mass of the residue  

(Cu = 64, N = 14, O = 16)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

6. Concentrated sulphuric acid was added to sugar  

(a) (i) State what was observed  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

         (1 mark)  

(ii) What name is given to this process?    (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) State two uses of sugar in the world of the sick    (2 marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 
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…………………………………………………………………………………………. 

 

7. (a) Write an ionic equation to show how sulphur dioxide can be formed from sodium sulphite 

and hydrochloric acid        ( ½ mark) 

…………………………………………………………………………………………. 

 

(b) (i) Name one reagent that can be used to test for sulphur dioxide  ( ½ marks) 

…………………………………………………………………………………………. 

    (ii) State what would be observed if sulphur dioxide was reacted with the reagent you have 

named in b (i)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

          (1 mark) 

(c) Sulphur dioxide was passed into a beaker containing a red litmus paper and water  

 (i) State what was observed  

…………………………………………………………………………………………. 

          ( ½ mark) 

 

 (ii) Write an equation for the reaction  

…………………………………………………………………………………………. 

          (1 ½ marks)  

8. An organic compound Q with molecular mass 60 contains 60% carbon, 13.3% hydrogen and 

the rest oxygen. (C = 12, H = 1, O = 16)  

 

(a) Calculate the empirical formula of Q      (2 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) Determine the molecular formula of Q     (2 marks)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 
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…………………………………………………………………………………………. 

(c) State one use of Q       ( ½ mark) 

…………………………………………………………………………………………. 

 

9. The cell convention for an electrochemical cell is shown below  

 

Zn(s)   Zn
2+

 (aq)     Pb
2+

(aq)     Pb(s)  

 

(a) Name two substances that could be used as electrolytes   (1 mark)  

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(b) State which one of the electrodes is the anode    ( ½ mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

(c) Write equation for the reaction at  

(i) the anode        (1 mark) 

…………………………………………………………………………………………. 

(ii) the cathode        (1 mark) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

(d) Write an equation for the overall cell reaction   (1 ½ marks) 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

 

10. (a) State three ways you can use to show that water is a compound of hydrogen  

(i) …………………………………………………………………………………………. 

(ii)…………………………………………………………………………………………. 

(iii) …………………………………………………………………………………………. 

         (2 marks) 

(b) A pure sample of iodine crystals can be separated from its mixture with sand by heating 

  

(i) What would be observed during the heating? 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

          (1 mark) 

 (ii) What property of iodine makes this separation possible?  

…………………………………………………………………………………………. 

(1 mark) 

(iii) Give one other mixture which can be separated by the above method 

…………………………………………………………………………………………. 

…………………………………………………………………………………………. 

         (1 marks)  
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SECTION B: 

 

Attempt only 2 questions in this section  

11. (a) Write an equation to show how hydrogen chloride can be prepared from sodium chloride  

(2 marks) 

(b) Draw a labeled diagram to show how aqueous hydrogen chloride can be prepared in the 

laboratory          (3 ½ marks) 

 

(c) State what would be observed and write an equation for the reaction that would take place 

when aqueous hydrogen chloride is reacted with  

(i) Solid calcium carbonate  

(ii) Silver nitrate solution 

(iii) Magnesium power        (8 ½ marks) 

 

(d) State why aqueous hydrogen chloride does not react with copper  (1 mark)  

 

12. (a) (i)Name the raw materials used for the manufacture of ammonia  

(ii) Write equation leading to the formation of ammonia  

 

(b) Explain how formation of ammonia is affected by  

 (i) pressure 

 (ii) temperature  

(c) State another factor that affects the formation of ammonia. 

 

13.  (a) (i) Describe with the aid of a well labeled diagram how a dry sample of chlorine can be 

prepared in the laboratory  

(ii) Write an equation for the reaction that took place  

(iii) State any three uses of chlorine  

 

(b) State with the aid of equations, what would be observed if chlorine was added to  

 (i) iron (II) chloride solution  

 (II) potassium iodide solution 

 

(c) Burning sodium was plunged into a jar of chlorine 

 (i) State what was observed 

 (ii) Write the equation for the reaction  

 

14. (a) (i) Draw a labeled diagram to show how carbon dioxide can be prepared in the laboratory  

(ii) Write an ionic equation for the reaction leading to the formation of carbon dioxide  

 

(b) (i) State what would be observed if burning magnesium ribbon was lowered into a jar of  

Carbon dioxide. 

 (ii) Write an equation for the reaction in b (i) 

(c) Carbon dioxide was passed through calcium hydroxide solution  

 Describe and explain the reaction that took place.  

END 


