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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) 
  
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 your ANSWER BOOK. 
 
1.1 Which ONE of the following compounds has structural isomers? 
 

 

 

 

 

 

 

 

(2) 

1.2 Consider the condensed structural formula: 

CH3COCH3 

 Identify the name of the functional group in this formula. 

 A Carboxylic acid 

 B Carboxyl group 

 C Ketone 

 D Carbonyl group          (2) 

 

1.3 Consider the Reactions 1 and 2 below. Compound X is an organic compound. 

 

 

 

 What type of reaction is Reaction 2? 

 A Halogenation 

 B Hydrolysis 

 C Hydration 

 D Hydrohalogenation         (2)  
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1.4  

 

 

 

 

 

 

 

 

1.5  
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1.6 The expression for the equilibrium constant, Kc, for a hypothetical reaction is given 

as follows: 

 

 

Which ONE of the following balanced equations represents the hypothetical 

reaction? 

 

 

 

 

 

 

1.7 When powdered lime is added into an acidic solution, the pH of the solution  

changes from 4 to 6.  

What is the corresponding change in the hydrogen ion concentration, [H+]? 

 A increases by a factor of 2 

 B decreases by a factor of 2  

 C increases by a factor of 100 

 D decreases by a factor of 100       (2) 

 

1.8 Which of the following solutions, each of concentration 0,1 mol.dm-3, has the highest 

pH? 

 A HNO3(aq) 

 B NH4Cl(aq) 

 C Na2CO3(aq) 

 D CH3COOH(aq)         (2) 
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1.9 Which of the following correctly gives the direction, as well as the medium, in which 

electrons move in a galvanic cell? 

 

 

 

 

 

 

1.10 The electrolytic cell below is used during the electroplating of an iron ring with 

copper.  

 

 

 

 

 

 

 

 

 

 Which ONE of the following combinations is CORRECT about the ions in the 

electrolyte when the cell is operating? 
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SECTION B: QUESTION 2 

The letters A to G in the table below represent seven organic compounds. Study the table and 

answer the questions that follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1 Consider compound B. Write down the: 

 2.1.1 Homologous series to which compound B belongs    (1) 

 2.1.2 IUPAC name of compound B       (2) 

 2.1.3 Homologous series to which the functional isomer of compound B would  

           belong.          (1) 

2.2 An alcohol and an organic acid are heated in the presence of concentrated  

sulphuric acid to form compound B. Write down the: 

 2.2.1 role of the concentrated sulphuric acid in this reaction    (1) 

2.2.2 name of the organic acid used to prepare compound B   (1) 

2.3 From the table above, consider compound C. Write down the: 

 2.3.1 definition for the term functional group.      (2) 

 2.3.2 name of the functional group of compound C.     (1) 
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 2.3.3 molecular formula of compound C.      (1) 

2.4 In the table above, compounds A, D and F are all alcohols. 

2.4.1 Compounds A and D are structural isomers. As what type of isomer would 

they be classified?         (1) 

2.4.2 Write down the letter of the compound which is a secondary alcohol.          (1) 

2.4.3 Draw the structural formula for compound F.     (2) 

2.5 Write down the: 

 2.5.1 IUPAC name of compound G.       (2) 

 2.5.2 Structural formula of compound E.      (2) 

[18] 

 

QUESTION 3 

3.1 X and Y are two saturated hydrocarbons with the same molecular formula. Both X 

and Y have 4 carbons each. X has a lower melting point than Y. 

 3.1.1 Define melting point.        (2) 

 3.1.2 Fully explain why there is a difference in the melting points of these two 

 compounds.          (3) 

 3.1.3 Write down the STRUCTURAL FORMULA for compound X.   (2) 

 3.1.4 Which substance, X or Y, would be expected to have a LOWER vapour  

           pressure?          (1) 

3.2 In an experiment the boiling points of an alcohol is compared to that of a carboxylic 

acid. The boiling point of pentan-1-ol is found to be 138°C.  

3.2.1 Write down the IUPAC name of the carboxylic acid that must be used in  

this experiment to ensure that the comparison is fair. Give a reason for the 

answer.          (2) 

3.2.2 Write down the dependent variable for this investigation.   (1) 

3.2.3 Will the boiling point of the carboxylic acid be LESS THAN, EQUAL TO, or 

GREATER THAN 138°C?        (1) 

3.2.4 Fully explain the answer to QUESTION 3.2.3.     (3) 

[15] 
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QUESTION 4 

4.1 Consider the following organic reactions I to IV shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 Write down the: 

4.1.1 NAME of each reaction I to IV shown above.     (4) 

4.1.2 The IUPAC name of compound B.      (2) 

4.1.3 Homologous series to which compound C belongs.    (1) 

4.1.4 FORMULA of the INORGANIC product D of reaction II.   (1) 

4.1.5 Give ONE additional reaction condition for reaction II.    (1) 

4.1.6 STRUCTURAL FORMULA of compound E.     (2) 

4.1.7 NAME of compound F.        (1) 

 

4.2 When impure methane, CH4, undergoes a combustion reaction with excess  

oxygen in the air, 68,88 g CO2 is produced. The percentage purity of the methane  

is 60%. 

 4.2.1 Write a balanced equation to represent this reaction.    (3) 

 4.2.2 Calculate the mass of impure methane that was burned in the reaction. (5) 

[20] 
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QUESTION 5 

5.1 The graph below shows an energy diagram for a chemical reaction: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5.1.1 Define the term activation energy in words.     (2) 

 5.1.2 Is this reaction EXOTHERMIC or ENDOTHERMIC?  

           Give a reason for your answer.        (2) 

 The following information about the graph is given: 

• The activation energy without a catalyst is 800 kJ. 

• The activation energy with a catalyst is 490 kJ. 

• The energy released in the formation of products in the uncatalysed  

reaction is 520 kJ. 

Calculate the value of each of the following: 

5.1.3 C, as shown on the graph        (2) 

5.1.4 ∆H           (2) 
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5.2 A grade 12 class carried out an experiment to determine the rate of reaction between 

zinc metal and EXCESS hydrochloric acid. The reaction which takes place is 

represented by the following equation: 

 

Group A reacted zinc granules with 3 mol.dm-3 HCl and measured the time taken  

to collect 100 cm3 of H2 gas. They repeated the experiment a number of times,  
changing the concentration of the acid to 2,5 mol.dm-3; 2 mol.dm-3; 1,5 mol.dm-3  
and 0,5 mol.dm-3. 

Group B performed the same experiments but used the same mass of powdered  
zinc each time.  

Excess HCl was used in all the experiments. The results obtained are shown in the  

graphs (X and Y) below: 

 

 

 

 

 

 

 

 

 

 

 

 

5.2.1 Write down the dependent variable for this experiment.   (1) 

5.2.2 Which graph (X or Y) was obtained from the results of group A?  (1) 

5.2.3 Use the collision theory and the graph to explain the answer to  

 QUESTION 5.2.2.         (3) 

5.2.4 Calculate the mass of zinc needed to produce 100 cm3 of H2(g) at 25°C.  

Assume the molar gas volume is 24,04 dm3 at 25°C.    (4) 

[17] 
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QUESTION 6 

10 g of hydrogen gas and 355 g of chlorine gas are heated together in a sealed 500 cm3 

container. A chemical equilibrium I reached at 450°C. The balanced equation for the reaction  

is: 

 

The equilibrium constant for this reaction at 450°C is 64. 

6.1 Calculate the mass of chlorine gas present at equilibrium.    (9) 

The reaction is now carried out at a lower temperature. It is found that the Kc value  

increases. 

6.2 Is the heat of reaction (∆H) POSITIVE or NEGATIVE for the forward reaction?  

Use Le Chatelier’s principle to explain the answer.     (4) 

The pressure of the container is now increased by decreasing the volume of the container, 

without affecting the temperature further. 

6.3 How would the following be affected? Choose from INCREASES, DECREASES or 

REMAINS THE SAME. 

 6.3.1 The concentration of HCl        (1) 

 6.3.2 The Kc value          (1) 

 [15] 

QUESTION 7 

7.1 The equations below show the reactions occurring in hydrochloric acid and ethanoic 

acid solutions. Both acids have a concentration of 1 mol.dm-3 an are kept at a 

temperature of 25°C. 

 

 

 

7.1.1 Define the term strong acid.       (2) 

7.1.2 Which solution, I or II, will have the lower pH value? Explain your answer. (3) 

 

7.2 10 cm3 of a 1 mol.dm-3 sodium hydroxide (NaOH) solution is diluted with water until 

its pH is 13. 

 7.2.1 Calculate the number of moles of NaOH in the 10 cm3 of the initial solution.(3) 

 7.2.2 Calculate the volume of the diluted solution in dm3.     (5) 
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All of the diluted sodium hydroxide solution is poured into a burette. During a titration, 

12 cm3 of oxalic acid of concentration 0,09 mol.dm-3 is exactly neutralised by a 

certain volume of the diluted sodium hydroxide solution. 

The balanced equation for the reaction is: 

 

7.2.3 Calculate the volume of the diluted sodium hydroxide that is left in the  

burette after the titration.        (5) 

7.3 A few crystals of sodium carbonate (Na2CO3) are added to water in a test tube. 

 7.3.1 Is the solution in the test tube ACIDIC, BASIC or NEUTRAL?   (1) 

 7.3.2 Use a balanced ionic equation to explain the answer to QUESTION 7.3.1. (3) 

[22] 

QUESTION 8 

The diagram below represents a galvanic cell. 

 

 

 

 

 

 

 

 

 

 

 

8.1 State TWO standard conditions under which this cell functions.   (2) 

8.2 Write down ONE function of the porous plug.      (1) 

8.3 In which direction do electrons flow in the external circuit?  

Write down only from Ni to Ag or from Ag to Ni.      (1) 

8.4 Write down the balanced equation for the overall (net) reaction for this cell.  (3) 

8.5 If 0,4 moles of electrons flow to the cathode, what will be the decrease in mass  

of the anode be?          (3) 
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8.6 The graph below shows the EMF of this cell against time. 

 

 

 

 

 

 

 

 8.6.1 Calculate the value of x on the graph.      (4) 

 8.6.2 What has happened to the reaction in the cell at time t1?   (1) 

[15] 

 

QUESTION 9 

The diagram below represents an electrochemical cell that is used for the refining of copper. 

 

 

 

 

 

 

 

 

 

One of the electrodes consists of pure copper and the other of impure copper. 

9.1 When the cell is allowed to operate, it is found that the mass of electrode X  

increases over time. 

 9.1.1 Define the term electrolyte.        (2) 

 9.1.2 Is electrode X the CATHODE or ANODE of the cell?    (1) 

 9.1.3 Write down a half-reaction to justify the answer to QUESTION 9.1.2  

           above.          (2) 
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9.2 State whether electrode Y is connected to the POSITIVE or NEGATIVE terminal  

of the power source.         (1) 

9.3 Refer to the relative strength of oxidising agents to explain why zinc in the impure 

copper will not be deposited on the pure copper electrode.    (2) 

9.4 Electrodes X and Y are now replaced with graphite (carbon) electrodes.  

State what will be observed at electrode Y (now graphite).    (1) 

[9] 

Total 150 
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