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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 provided 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 
 
 
 
 
 
 
 
 
 
 
1.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3 
 

1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
. 
1.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 
 

 
 
1.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 
 

 
1.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 
 

 
1.9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.10 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            [2 X 10 = 20] 
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SECTION B: 

QUESTION 2:  

 

Candle wax burns in oxygen to form carbon dioxide and water according to the following balanced 

equation: 

 

C23H48 + 35 O2 → 23 CO2 + 24 H2O 

 

In one such reaction 4,816 x 1022 molecules of candle wax reacts with 3 moles of oxygen. 

 

2.1.1 Define limiting reagent.          (2) 

2.1.2  Determine which of candle wax or oxygen is the limiting reagent.    (4) 

2.1.3 Calculate the MAXIMUM mass of water that can be produced.    (4) 

2.1.4 It is found that the percentage yield of carbon dioxide is 90%. Calculate the ACTUAL  

 volume of CO2 collected if the molar volume of the gas is 23,2 dm3 at 27C.  (4)  

 

2.2 A compound has the following percentage composition: 

 

58,065% C    7,527% H    34,408% O 

 

 Determine the molecular formula of this compound if its molar mass is 372 g.mol−1. (5) 

              [19] 
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QUESTION 3:  

 

The contact process is used to prepare sulphuric acid. This process involves the oxidation of sulphur 

dioxide in the presence of a vanadium (v) oxide catalyst, according to the following balanced reaction. 

 

2 SO2 (g) + O2 (g) → 2 SO3 (g) 

 

Use the reaction and the graph, where applicable, to answer the questions that follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Is the forward reaction EXOTHERMIC or ENDOTHERMIC?     (1) 

3.2 Define activation energy.           (2) 

3.3 What is the activation energy for the forward reaction in the absence of the catalyst? (1) 

3.4 If 1580 kJ.mol−1 is needed to break the bonds in the SO2 and O2 molecules, how 

 much energy is released when the SO3 molecules are formed?    (2) 

3.5 Determine the activation energy for the REVERSE REACTION in the presence 

 of the catalyst.           (2) 

3.6 How does the addition of a catalyst affect the value of H? 

 Write down INCREASES, DECREASES or REMAINS THE SAME.    (1) 

              [9] 
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QUESTION 4:  

 

A group of learners were investigating the factors affecting the reaction rate. In one of their reactions 

sodium thiosulphate (Na2S2O3) and hydrochloric acid (HCl) are reacted according to the balanced 

equation given below: 

 

Na2S2O3 (aq) + 2 HCl (aq) → 2 NaCl (aq) + S (s) + H2O (l) + SO2 (g) 

 

During the reaction one of the products formed causes the solution to turn cloudy. Due to this, the 

mark X drawn on the paper, on which the reaction mixture is placed, was not visible after the reaction 

is completed. Refer to the sketch below. 
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In the investigation the learners took sodium thiosulphate of different concentrations and reacted it 

with hydrochloric acid of constant concentration. They recorded the time taken for the mark X on the 

paper to disappear. Their results are tabulated below. 

 

 

 

 

 

 

 

 

 

 

4.1 Define the term reaction rate.         (2) 

4.2 For the experiment described above, name the: 

 4.2.1 Independent variable         (1) 

 4.2.2 ONE controlled variable         (1) 

4.3 Write down the NAME or FORMULA of the substance responsible for the cloudiness (1) 

4.4 Consider the table of results and write down which trial (1, 2, 3 or 4) occurred at the 

 highest reaction rate?          (1) 

4.5 Draw a sketch graph to show how the concentration of the sodium thiosulphate will 

 change against time for the mark X to disappear.      (2) 

4.6 Use the graph to make a conclusion for the above investigation.    (2) 

4.7 Name TWO other ways in which the rate of this reaction can be increased.   (2) 

              [12] 

 

 

 
 
 
 
 
 
 
 
 



11 
 

QUESTION 5:   

 

4.14 g of solid LiNO3 is first dissolved in a small amount of water and then made up to a certain final 

volume so that the concentration of the solution is 0.05 mol.dm-3. 

 

5.1 Write down the definition of concentration.       (2) 

5.2 Calculate the number of moles of LiNO3 used.       (2) 

5.3 Calculate the final volume of the solution.       (3) 

5.4 An additional 250 cm3 of water is now added to this solution. Calculate the new 

 concentration of the solution.         (4) 

              [11] 

QUESTION 6: 

 

Two beakers, A and B, contain strong bases. 

 

Beaker A: 500 cm3 of barium hydroxide, Ba(OH)2 (aq) of unknown concentration X 

Beaker B: 400 cm3 of potassium hydroxide, KOH (aq) of concentration 0,1 mol.dm−3 

 

6.1 Define a base according to the Arrhenius theory.      (2) 

6.2 Calculate the number of moles of hydroxide ions (OH−) in beaker B.    (2) 

6.3 The contents of beakers A and B are added together in beaker C. The solution in 

 Beaker C has a pH of 13. 

 Assume that the volumes are additive and that the temperature of the solutions is at 25C. 

 

 

 

 

 

 

 

 

6.3.1 Calculate the concentration, X, of the Ba(OH)2 in beaker A.     (8) 
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The solution in beaker C is titrated with ethanoic acid. It was found that 15 cm3 of the solution 

neutralises 30 cm3 of the acid. 

 

The balanced equation for the reaction is: 

 

CH3COOH (aq) + OH− (aq) → CH3COO− (aq) + H2O (l) 

 

6.3.2 Is ethanoic acid, CH3COOH (aq), a WEAK acid or a STRONG acid? 

 Give a reason for the answer.         (2) 

6.3.3 Calculate the concentration of the ethanoic acid.      (4) 

              [18] 

 

QUESTION 7: 

 

Study the reaction below: 

 

Mg (s) + I2 (s) → Mg2+ (aq) + I− (aq) 

 

 

7.1 Define reducing agent in terms of oxidation numbers.      (2) 

7.2 Identify the reducing agent in the above reaction.      (1) 

7.3 Write down the FORMULA of the substance that is reduced.     (1) 

7.4 Write down the balanced equation for: 

 7.4.1 the oxidation half reaction.         (2) 

 7.4.2 the reduction half reaction.         (2) 

 7.4.3 the overall reaction.          (2) 

              [10] 
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QUESTION 8: 

 

A learner sets up a standard electrochemical cell using a standard hydrogen half-cell and an 

unknown standard half-cell DD2+ as shown below. 

 

 

 

 

 

 

 

 

 

 

8.1 Name the type of electrochemical cell that converts chemical energy to electrical    

 energy.            (1) 

8.2 It is found that there is no reading on the voltmeter. Give a reason for this 

 observation            (1) 

The learner now makes the necessary change to the above setup and the voltmeter registers a 

reading of 0,24 V. 

8.3 Write down the half-reaction that takes place at the cathode of this cell whilst it is 

 functioning.  

           (2) 

8.4 The hydrogen half-cell is now replaced by a JJ2+ half-cell. The cell notation of this 

 cell is: 

J (s)  J2+ (aq)  D2+ (aq)  D (s) 

 The initial reading on the voltmeter is now 1,42 V. 

8.4.1 What does the single line () in the above cell notation represent?   (1) 

 8.4.2 Identify metal J. Show how you arrived at the answer.     (5) 

 8.4.3 Is the cell reaction EXOTHERMIC or ENDOTHERMIC?    (1) 

8.5 Give two standard condition for this cell.        (2) 

              [13] 
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QUESTION 9: 

 

A learner sets up an electrolytic cell, represented in the diagram below, to purify copper which 

contains platinum and silver impurities. 

 

 

 

 

 

 

 

 

 

During the purification of 28 g of the impure copper, 0,8 mol of electrons were transferred from the 

anode to the cathode. 

 

9.1 Calculate the number of copper atoms formed at the cathode.    (3) 

9.2 The copper used for electrical wiring and cables must be 99,99% pure. Determine 

 by calculation whether the IMPURE copper sample is suitable for use in electric 

 wiring and cables. 

 (Assume that all the copper at the anode has reacted)      (5) 

 

During the purification, a sludge containing the metals platinum and silver forms at the bottom  

of the container. 

 

9.3 Use the relative strengths of reducing agents to explain why platinum and silver atoms  

 are not oxidised during the purification of copper.      (3) 

              [11]  
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QUESTION 10: 
 
In an experiment to determine the relationship between boiling point and the molar mass, learners 

heated equal amounts of different substances. 

 

 
 
 
 
 
 
 
 
 
 
 

10.1 In what phase, liquid or gas, does Br2 exist at 25C?      (1) 

10.2 Define the term melting point.         (2) 

10.3 State the dependent variable for this investigation.      (1) 

10.4 State the controlled variable.         (1) 

10.5 Which of the above substances will have the lowest vapour pressure?   (1) 

10.6 How do the melting points of the molecules change going from F2 to I2?   (1) 

10.7 Explain the trend in melting points from F2 to I2 with reference to the forces between   

 the molecules and the energy needed to break the bonds?     (4) 

              [11]  
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QUESTION 11: 

 

11.1 State the definition of a covalent bond.        (2) 

 

Consider the following list of substances and answer the questions that follow. 

 

HF    BCl3    CF4    NH3    CO2    SCl6 

 

11.2 From the list write down the formula/e of: 

 11.2.1 the molecule that has an octahedral shape      (1) 

 11.2.2 a substance that can sublime at room temperature     (1) 

 

11.3 BCl3 can form a dative covalent bond with NH3. 

 11.3.1 Draw the Lewis structure for the BCl3 molecule.      (2) 

 11.3.2 What is the shape of the BCl3 molecule?       (1) 

 11.3.3 Explain why NH3 is able to form a dative covalent bond with BCl3.   (2) 

 

11.4 Explain why the bonds in CF4 are polar, but the molecule is non-polar.   (3) 

              [12] 

 

QUESTION 12:  

 

 The pressure of an unknown gas is increased by 20%. Calculate the final volume  

of the gas if the original volume was 20 dm3.       (4) 

             [4] 

 
  
   
 
 

Total : 150 
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