
 

More exams? Browse: digitalteachers.co.ugFor consultation call +256 778633682 

1 

 
545/2 

S4 CHEMISTRY 

Exam 16 marking guide 

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) 

Blue solution turns colorless with the formation of brown crystals 

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

Mg(s) + Cu
2+

(aq) → Mg
2+

 (aq) + Cu(s) 

 

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

Moles of copper that reacted = 
         

    
         

Mass of copper deposited = 0.2 x 64 = 12.8g 

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

          (1 mark) 

 

 

 

H                  H 

      C     C 

H                  H 
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(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  

Bromine water decolorizes 

  

Equation          (1 mark) 

C2H4 (g) + Br2(aq) →C2H4Br2 

          (1 mark) 

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

          (1 mark)  

Alkaline potassium permanganate solution 

 

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

Ethanol 

 

3. (a) Define the term ‘base’. 

It a substance that reacts with the acid to form water 

          (1 mark) 

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

were tested with red litmus paper. 

 

(i) Ammonium nitrate       (1 mark) 

Turns blue litmus red 

  

 (ii) Potassium chloride      (1 mark) 

No effect on red and blue litmus paper 

 

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

 (i) Water         (1 ½ marks) 

Na2O(s) +H2O(l) → NaOH (aq) 

 

(ii) Nitric acid         (1 ½ marks)  

Na2O(s) + 2HNO3(aq) → 2NaNO3(aq) + H2O(l) 

 

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) 

Magnesium sulphate solution 

 

Observation          ( ½ mark) 

 

CO3
2 – 

 

White ppt. 

–
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HCO3 
–
          ( ½ mark)  

No observable change 

  

(b) Al
3+

 and Pb 
2+

  

 Reagent          (1 mark)  

Potassium iodide solution 

 

Observation          ( ½ mark) 

Al
3+

  

No observable change 

Pb
2+ 

          ( ½ mark)  

Yellow ppt. 

 

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

 

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

Brown fume and black residue 

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

2Cu(NO3)2(s)→ 2CuO (s) + 4NO2(g) + O2(g) 

 

(c) Calculate the mass of the residue  

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

Formula mass of copper nitrate, Cu(NO3)2 = 64 + 2(14 + 16 x 3) = 188 

Formula mass of copper oxide, CuO = 64 +16 = 80 

188g of Cu(NO3)2 produce 80g of CuO 

9.4g of Cu(NO3)2 produce 
        

   
  g of CuO 

 mass of the residue = 4g 

 

6. Concentrated sulphuric acid was added to sugar  

(a) (i) State what was observed  

A black mass is formed 

         (1 mark)  

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

Dehydration 

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

Provide energy 

Sweeten pharmacuticals/drugs 

 

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

and hydrochloric acid        ( ½ mark) 

2H
+
(aq) + SO3

2-
(aq) → H2O(l) + SO2(g) 

 

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

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

named in b (i)  

The purple color of potassium permanganate decolorizes 

          (1 mark) 

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

 (i) State what was observed  

decolorizes 

          ( ½ mark) 

 

 (ii) Write an equation for the reaction  

Red dye in litmus paper + O2 → colerless 

          (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) 

Percentage of oxygen = 100 –(60 + 13.3) = 26.7% 

Elements C H O 

Percentages 60 13.3 26.7 

Atomic masses 12 1 16 

Moles 5 13.3 1.669 

Mole ratio 3 8 1 

Empirical formula C3H8O 

 

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

(C3H8O)n = 60 

n = 1 

molecular formula = C3H8O 

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

fuel 

 

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)  

Zinc sulphate and lead nitrate solution 

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

Zinc electrode 

(c) Write equation for the reaction at  

(i) the anode        (1 mark) 



 

More exams? Browse: digitalteachers.co.ugFor consultation call +256 778633682 

5 

Zn(s) - 2e →Zn
2+

(aq)  

(ii) the cathode        (1 mark) 

Pb
2+

(aq) + 2e → Pb(s) 

 

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

Zn(s) + Pb
2+

(aq) → Zn
2+

(aq) + Pb(s) 

 

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

(i) reaction of hydrogen and oxygen produce water 

(ii) Electrolysis of water produces hydrogen and oxygen only 

(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? 

Purple fumes and white residue 

          (1 mark) 

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

sublimes 

(1 mark) 

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

Ammonium chloride and sodium chloride 

         (1 marks)  

 

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) 

 NaCl(s) + H2SO4(aq) → NaHSO4(aq) + HCl(g) 

(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  
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Observation: effervescence 

CaCO3(g) + 2HCl (aq) →CaCl2(aq) + CO2(g) + H2O(l) 

(ii) Silver nitrate solution 

Observation: White ppt. 

Ag
+
(aq) + Cl

-
(aq) → AgCl(s) 

(iii) Magnesium power  

Observation:Effervescence 

Mg(s) + 2HCl(aq) →MgCl2(aq) + H2(g)      

 (8 ½ marks) 

 

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

Copper is below hydrogen in the reactivity series and therefore cannot displace hydrogen 

 

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

Nitrogen and hydrogen gas 

(ii) Write equation leading to the formation of ammonia  

3H2(g) + N2(g) → 2NH3(g)+heat 

(b) Explain how formation of ammonia is affected by  

 (i) pressure 

High pressure favors production ammonia because the forward reaction proceed with 

reduction of moles of a gas  

 (ii) temperature  

Production of ammonia is favored by low temperature because the forward reaction is 

exothermic however at low temperature the reaction is slow 

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

 Iron catalyst 

 

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

prepared in the laboratory  

 

It is obtained by oxidation of concentrated hydrochloric acid with potassium permanganate (VII) 

or with manganese (iv) Oxide. 

      Apparatus for laboratory preparation of dry chlorine gas 

        

Note that chlorine is 

collected by downward 

delivery or upward 

displacement of air 

because it is denser than 

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

MnO4
-
 (aq)   + 8HCl (aq)  → MnCl2 (aq) + 4H2O (l) + 3Cl2 (g)  

  MnO2(s) + 4HCl(aq) →   MnCl2 (aq) + 2H2O (l) + Cl2 

 

(iii) State any three uses of chlorine  
- To make bleaching agents 

- Formation of polymer 

- It is a disinfectant in swimming pool 

 

 

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

 (i) iron (II) chloride solution  

 A green solution turns brown: iron (II) is oxidized to iron (III) 

 2Fe
2+

 (aq)+ 2Cl2 (g) →2Fe
3+

(aq) + 2Cl
-
(aq) 

 (II) potassium iodide solution 

Colorless solution turns brown: iodide ions are oxidized 

2I
-
(aq) + Cl2(g) →I2(aq) + 2Cl

-
(aq) 

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

 (i) State what was observed 

 Burns with yellow flame and white crystals formed 

 (ii) Write the equation for the reaction  

 2Na(s) + Cl2(g) → 2NaCl(s) 

 

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  

CaCO3(s) + 2H
+
(aq)→ Ca

2+
(aq) + CO2(g) + H2O(l) 

 

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

Carbon dioxide. 

Burns with bright flame form white powder and black specs 

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

 2Mg(s) + CO2(g) → 2MgO(s) + C(s) 

(c) Carbon dioxide was passed through calcium hydroxide solution  
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Describe and explain the reaction that took place.  

White ppt. of calcium carbonate formed dissolves in excess to form soluble calcium hydrogen 

carbonate. 

Ca(OH)2(aq) + CO2(g) → CaCO3(s) + H2O(l) 

CaCO3(s) + H2O(l) + CO2(g) → Ca(HCO3)2(aq) 

 

END 


