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545/2 

S4 CHEMISTRY 

Exam 15 marking guide 

PAPER 2  

 

DURATION: 2 HOUR 
 

 

 

Instructions:  

- This paper consists of two sections A and B  

- Section A has ten compulsory structured questions. Answer the questions in the 

spaces provided only. 

- Section B has two semi-structured questions. Answer the questions on the answer 

sheets provided. 

- You will be penalized for untidy work. 

 

SECTION A: 

 

1. (a) What is meant by the term ‘allotropes’? 

Allotropes are different forms a substance in the same physical state 

      (b) Name two crystalline allotropes of carbon  

Graphite and diamond 

      (c) Give one use of each allotrope 

Graphite is used to make lubricants, lead pencil and electrode 

Diamond is used to make glass cutter and ornaments 

      (d) Mention the property that enables them to be suitable for the uses you have given  

 in (c) above.  

Graphite is slippery, dark and conducts electricity 

diamond is hard and jewelry because it has a sparkling surface  
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2. The structural formula of an organic compound X is given below 

    H     H 

 ׀ ׀     

   H ―C ―   C ――OH 

 ׀ ׀           

   H  H 

      (a)  Name compound X.  

Ethanol 

      (b) Compound X reacts with concentrated sulphuric acid at 180
o
C to form a gas Y  

 (i) Name gas Y  

Ethene 

 (ii) Write the structure of gas Y  

 

 

 

 

 

 

 

 (iii)Name one reagent that could be used to detect the presence of Y  

  bromine water 

 

 (iv) State what would be observed if the reagent you have named in b (iii) above  

      is used.  

   bromine water decolorizes 

  

3. A solution containing lead (II) ions was added to 400cm
3
 of a 2M solution of iodide 

ions. 

(a) State what was observed. 

A yellow ppt. 

 

(b) Write an ionic equation of reaction  

Pb
2+

(aq) + 2I
-
(aq) → PbI2(s) 

 

(c) Calculate the mass of lead (II) iodide formed. (Pb = 207, I = 127)  

 Formula mass of PbI2 = 207 + 2 x 127= 461 

 moles of I
-
 ion = 

       

    
          

 2mole of I
-
 produce 461g of PbI2(s) 

 0.8mole of I
-
 produce 

         

 
      g of PbI2(s) 

 

  

   H      H 

   

   C      C 

 

   H      H 
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4. A current 2.5A was passed through a dilute copper (II) sulphate solution for 32 

minutes using platinum electrodes. 

(a) Write equations for the reactions that took place at the  

(i) Anode  

4OH
-
(aq) – 4e → 2H2O(l) + O2(g) 

 

(ii) Cathode:  

Cu
2+

(aq) + 2e → Cu(s) 

 

(b) Calculate the mass of the solid deposited at the cathode (Cu = 64, IF = 96500C)  

Q = It= 2.5 x 32 x 60 =4800C 

2 x 96500C liberate 64g of copper 

4800C liberate 
         

         
    g of copper 

 

(c) State whether the resulting solution is acidic or basic  

The solution is acidic because Cu
2+

 ion are removed retaining H
+ 

ions 

 

5. Compound K contains 40% carbon, 6.7% hydrogen and 53.3% oxygen. 

(a) Calculate the empirical formula of K. (C = 12, H = 1, O = 16)  

  

Elements C H O 

Percentage 40 6.7 53.3 

Atomic mass 12 1 16 

Moles 3.55 6.7 3.33 

Mole ratio 1 2 1 

Empirical formula CH2O 

 

(b) If the RMM of K is 60, determine its molecular formula. 

 (CH2O)n = 60 

 n = 2 

 Molecular formula: C2H4O2 

  

(c) Identify K  

Ethanoic acid 

 

6. (a) Name one substance that may be reacted with hydrochloric acid to generate 

chlorine  

Potassium manganite VII, KMnO4 or manganese dioxide, MnO2 

     (b) State the conditions for the reaction  

Heat 
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     (c) Write an equation for the reaction  

2KMnO4 (aq) + 16HCl(aq) → 2KCl(aq) + 2MnCl2(aq) + 8H2O(l) + 5Cl2 (g) 

MnO2(s) + 4HCl(aq) → MnCl2(aq) + Cl2(g) 

 

      (d) Name a suitable drying agent for chlorine  

Concentrated sulphuric acid 

     (e) Write an equation for the reaction between dry chlorine gas and heated iron filings. 

2Fe(s) + 3Cl2(g) → 2FeCl3(s) 

7. 5.64g of copper (II) nitrate was heated strongly in a hard glass test tube. 

(a) State what was observed  

Black residue and brown fumes 

(b) Write an equation for the reaction  

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

(c) Calculate the mass of the residue formed  (Cu = 64, N = 14, O = 16)  

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

Formula mass of CuO = 64 + 16 = 80 

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

5.64g of Cu(NO3)2 produce 
         

   
    g of CuO 

 

8. (a) Write an equation for the ionization of sodium sulphite, Na2SO3, in water.  

Na2SO3(aq) → 2Na
+
(aq) + SO3

2-
(aq) 

 

      (b) Water was added to 250cm
3 

of a 0.4M sodium sulphite solution to make 1 litre of  

a diluted solution. Calculate the concentration of sodium ions in the diluted  

solution. 

  Moles of sodium sulphite = 
         

    
         

Moles of Na
+
  = 0.1 x 2 =0.2moles 

Concentration of sodium ion is 0.3mold
-3

 

9.  (a) Name two substances that are reacted during the manufacture of soap. 

Fat or vegetable oil and sodium hydroxide 

 

     (b) What name is given to the process leading to the formation of soap? 

Saponification 

      (c) Name one substance that can be used to precipitate the soap from solution  

Sodium chloride solution 

(d) State what would be observed if soap solution was reacted with aqueous     

magnesium hydrogen carbonate. 

Scum is formed 



 

More exams? Browse: digitalteachers.co.ug     For consultation call +256 778 633 682 

 

5 

  

10. Potassium nitrate reacts with concentrated sulphuric acid according to the following 

equation:  

KNO3(s) + H2SO4(aq)   KHSO4(aq)   + HNO3(l) 

    

(a) (i) Name the property of sulphuric acid that results into the formation of the above 

products.  

Sulphuric acid is non volatile 

  (ii) Calculate the mass of sulphuric acid needed to form 6.3g of nitric acid. 

 (H = 1 S = 32, N = 14, O = 16)  

Formula mass of H2SO4 = 1 x 2 + 32 + 16 x 4  = 98 

Formula mass of HNO3 = 1 + 14 + 16 x 3 = 63 

63g of HNO3 is produced by 98g of H2SO4 

6.3g of HNO3 is produced by 9.8g of H2SO4 

(b) State one use of potassium nitrate. 

Fertilizer, preservative, tree stump removal, fireworks 

 

 

SECTION B: 

 

(All questions are compulsory) 

 

11. (a) Outline with the help of equation how you would prepare a dry sample of sulphur 

dioxide gas in the laboratory (Diagram not required). 

By action of concentrated sulphuric or hydrochloric acid on sodium sulphite or 

hydrogen sulphite 

     Na2SO3 (s) + H2SO4 (aq)     →             Na2SO4(aq) + H2O(l) + SO2(g) 

Sulphur dioxide is dried by concentrated sulphurc acid and collected by down 

ward delivery or upward displacement of air 

 

 

      (b) Excess sulphur dioxide was bubbled into a solution of sodium hydroxide  

containing red litmus paper  

(i) State what was observed. 

Dissolves to form colorless solution 

(ii) Write the equation for the reaction. 

    2NaOH (aq) + SO2(g) →  Na2SO3(aq) + H2O(l) 

Na2SO3(aq) + H2O(l) + SO2(g) → NaHSO3(aq) 

 

      (c)  Sodium hydroxide was added to the resultant solution in (b) until in excess  

 (i) State what was observed  

     Colorless solution 

 (ii) Write the equation for the reaction. 

  NaHSO3 + NaOH(aq) → Na2SO3(aq) + H2O(l) 
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      (d) Write equations ONLY to show how sulphuric acid can be formed starting with  

sulphur  

S (s) + O2(g) → SO2(g) 

2SO2(g) + O2(g) → 2SO3(g) 

(conditions: V2O5, 420
0
) 

Sulphur trioxide is dissolve in 98% sulphuric acid to form oleum.  

                 H2SO4 (aq) + SO3 (g)    ↔      H2S2O7 (l) (oleum) 

The oleum is later diluted with water to produce sulphuric acid. 

                 H2S2O7 (l) + H2O (l)  → 2H2SO4 (l) 

 

12. (a) Describe briefly how copper can be extracted from copper pyrites CuFeS2. (Write 

the equations where necessary).  

 
Extraction of copper from pyrites, CuFeS2 

a.  Concentration of the ore by floatation method 
    The finely pulverized ore is mixed with water, containing ‘frothing’ agent (s).  
 

Air is blown into the mixture, froth is produced and the earthly material is "wetted" 
and sinks.  

 
The sulphide ore particles, rise to the surface in the froth and are skimmed off the 
surface.  

 
Anti- frothing agent is added to break up the froth; the concentrated ore is filtered and 
dried.  

 
b. Roasting  
The ore is then roasted in a limited supply of air to convert the iron into iron (II) oxide. 
2CuFeS2 (s) + 4O2 (g)  → Cu2S (s) + 3SO2 (g) + 2FeO (s) 
 

c. Addition of SiO2 to remove impurities 
Silica, SiO2, is added to the mixture and heated in the absence of air to convert the iron 
(II) oxide into a slag of iron (II) silicate, FeSiO3, which is poured away. 

  FeO(s) + SiO2 →  FeSiO3(s) (slag) 
 

d. Conversion of copper sulphide to copper 
The copper (I) sulphide is reduced to copper by heating in a controlled amount of air. 
 Cu2S (s) + O2 (g)  → 2Cu (s) + SO2 (g) 
 

e. Purification of copper by electrolysis 
Anode: Impure copper: Cu(s) – 2e → Cu2+ (aq) 
Cathode; pure copper strip: Cu2+(aq) + 2e → Cu(s) 
Electrolyte: Copper sulphate 
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(b) Explain the following observations:  

(i) When aqueous ammonia is added to a solution containing copper (II) ions, a  

     blue precipitate is formed followed by a deep blue solution.  

A blue precipitate is that of copper hydroxide 

Cu
2+

(aq) + 2OH
-
(aq) → Cu(OH)2(s) 

Copper hydroxide dissolves in excess ammonia to form a complex 

Cu(OH)2(s) + 4NH3(aq) → Cu(NH3)4
2+

(aq) +2OH
-
(aq) 

(ii) Copper does not react with dilute hydrochloric acid.  

Copper is below hydrogen in the reactivity series therefore cannot displace 

hydrogen from HCl 

 

 

 

 

END 


