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Instructions 

 
 
 
 
 
 
  

1. 
 
2. 
 
3. 
 
 
 
 
4. 
 
5. 
 
6. 
 
 
7. 
 
8. 
 
9. 

Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (20) 
SECTION B (130) 
 
Answer SECTIONS A and B in the ANSWER BOOK. 
 
Non-programmable calculators may be used. 
 
Appropriate mathematical instruments may be used. 
 
Number the answers correctly according to the numbering system used in this 
question paper. 
 
Data sheets and a periodic table are attached for your use. 
 
Give brief motivations, discussions, et cetera where required. 
 
Numbers must be rounded off to two decimal places 
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SECTION A 

QUESTION 1: MULTIPLE CHOICE QUESTIONS 

Four options are given as possible answers to the following questions. Each question has only ONE correct 

answer. Write only the letter (A-D)next to the question number (1.1-1.10) in the ANSWER BOOK. 

 

1.1 In which ONE of the following options are the three compounds listed in order of increasing boiling 

point? 

A Pentane, butan-1-ol, propanoic acid 

B Propanoic acid, butan-1-ol, pentane 

C Propanoic acid, pentane, butan-1-ol 

D Butan-1-ol, propanoic acid, pentane          (2) 

 

1.2 The reaction represented by the equation below reaches equilibrium in a closed container at time 

t0. 

2SO2(g)  +  O2(g)     2SO3(g)    ΔH = -198kJ 

A change is now made to the equilibrium system at time t1, as shown in the graph below. 

 

 

 

 

 

 

 

Which ONE of the following correctly describes the change made to the equilibrium at t1? 

A Increase in the concentration of O2(g)  

B Increase in the concentration of SO3(g) 

C Increase in pressure by decreasing the volume 

D Increase in temperature            (2) 
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1.3 The following reaction reaches equilibrium in a closed container: 

CH4(g)  +  H2O(g)     CO(g)  +  3H2(g)  ΔH = +206kJ.mol-1  

Which ONE of the following changes in temperature and pressure would give the highest yield of 

products? 

 Pressure Temperature 

A Decreases Increases 

B Increases Decreases 

C Increases Increases 

D Decreases Decreases 
         (2) 

 

1.4 Which ONE of the following compounds is produced in the Ostwald process? 

A N2(g)  

B NH3(g) 

C HNO3(l) 

D NH4NO3(s)              (2) 

 

1.5 A galvanic cell consists of the following half-cells: 

Pt(s),Cl2(g) | Cl 
-
(aq) AND Cu2+(aq) | Cu(s) 

Which ONE of the following statements is TRUE while the cell is functioning? 

A Cu(s) is oxidised. 

B Cl 
-(aq) is reduced. 

C Cl2(g) acts as reducing agent. 

D Cu(s) acts as oxidising agent.            (2) 

 

1.6 Which ONE of the following is a product in ALL neutralisation reactions? 

A H+  

B H2O 

C OH- 

D NaCl               (2) 
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1.7 Consider the following potential energy diagram for a chemical reaction: 

 

 

 

 

 

 

Which ONE of the following shows the values of the total energy change and the activation energy 

for this reaction? 

 Energy change 
(kJ.mol-1) 

Activation energy 
(kJ.mol-1) 

A 80 40 

B 60 100 

C 40 80 

D -40 80 
    (2) 

1.8 Which ONE of the following is a functional isomer of butanoic acid? 

             (2) 

 

 

 

 

(2) 

 

1.9 Which ONE of the following is a NON-SPONTANEOUS redox reaction? Refer to the Table of 

Standard Reduction Potentials (Table 4A or 4B). 

A Zn(s) + 2HCl (aq)   ZnCl2(aq) + H2(g) 

B Cu(s) + FeCl2(aq)   CuCl2(aq) + Fe(s) 

C 2AgNO3(aq) + Cu(s)     Cu(NO3)2(aq) + 2Ag(s) 

D 2Al (s) + 3Ni(NO3)2(aq)        2 Al(NO3)3(aq)   + 3Ni(s)       (2) 
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1.10 In the electrochemical cell below the letters X and Y represent two metal electrodes. 

 

 

 

 

 

 

 

 

 

When the cell is functioning, ELECTRODE X GAINS MASS. 

Which ONE of the following is the CORRECT cell notation for this cell? 

A Y(s) | Y2+(aq) ‖ X+(aq) | X(s) 

B X(s) | X+(aq) ‖ Y2+(aq) | Y(s) 

C X+(aq) | X(s) ‖  Y(s) | Y2+(aq)  

D Y2+(aq)| Y(s)  ‖ X(s) | X+(aq)           (2) 

[20] 
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SECTION B 

QUESTION 2 
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2.4.1 Name the monomer that forms compound G when it undergoes addition polymerisation. (1) 

2.4.2 Name one use of the above polymer.       (1) 

              [17] 

 

QUESTION 3 

In the flow diagram below, W, X, Y and Z represent four types of organic reactions. Q and R represent 

organic compounds. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Write down the STRUCTURAL FORMULA for compound Q.       (1) 

3.2 State the reaction condition needed for reaction X.       (1) 

3.3 Name the type of addition reaction represented by reaction Y.     (1) 

3.4 Reaction Z represents a substitution reaction. Write down the structural formula of compound  

R.             (2) 

3.5 Give the NAME of FORMULA of the catalyst needed for reaction W.    (1) 

3.6 Use structural formulae to write down a balanced equation for the preparation of propyl  

ethanoate in reaction W.          (6) 

Not 

counted 
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[12] 

QUESTION 4 
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QUESTION 5 

  

5.1 

5.1.1 

5.1.2 
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 Give TWO possible conditions that could lead to graph T being different from graph S.   (2) 

 

5.3 The diagram below shows the Maxwell-Boltzmann energy distribution curve for a sample of gas  

at a fixed temperature. Ea is the activation energy for the decomposition of this gas. 

 

 

 

 

 

 

 

 

5.3.1 Redraw the above curve in your ANSWER BOOK. Use a dotted line to sketch, on the same  

set of axes, the curve that will be obtained for the same sample of gas at a higher 

temperature.             (2) 

5.3.2 How will the addition of a catalyst influence the rate of a chemical reaction? Write down 

INCREASES, DECREASES or REMAINS THE SAME.        (1) 

[16] 

  

5.2 
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QUESTION 6 
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QUESTION 7 

 

7.1  

7.2 

 

 

 

7.3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      [13] 

 

 

 

 

7.3.1 

 

7.3.2 
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QUESTION 8 

Magnesium (Mg) reacts with a dilute hydrochloric acid solution, HCl(aq), according to the following 

balanced equation: 

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

 

8.1 Write down the FORMULA of the oxidising agent in the reaction above.    (1) 
  

The reaction of magnesium with hydrochloric acid is used in an electrochemical cell, as shown in the diagram 

below. The cell functions under standard conditions. 

 

  

 

 

 

 

 

 

 

 

8.2 Write down the: 

 8.2.1 Energy conversion that takes place in this cell      (1) 

 8.2.2 Function of Q           (1) 

 8.2.3 Half-reaction that takes place at the cathode      (2) 

 8.2.4 Cell notation of this cell         (3) 

8.3 Calculate the initial emf of this cell.         (4) 

8.4 How will the addition of concentrated acid to half-cell A influence the answer to QUESTION  

8.3? Choose from INCREASES, DECREASES or REMAINS THE SAME.     (1) 

[13] 
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QUESTION 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TOTAL  150 
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