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

Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (14) 
SECTION B (136) 
 
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. 
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1.6    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.7  

 

 

 

 

 

 

 

 

 

 

 

 

                 [2 X 7 = 14] 
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Question 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      [14] 

Question 3 

 

 

 

 

 

 

 

 

                   

 

 

 

 

 

                   [11] 
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Question 4 

Learners use the reaction between magnesium powder and dilute hydrochloric acid to investigate 

some of the factors that affect the rate of a reaction. They use the apparatus shown below. 

 

 

 

 

 

 

 

 

 

After the investigation, learners displayed their results graphically as shown below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1    Write down the balanced equation for the reaction of magnesium with hydrochloric acid.    (3) 

4.2    For the investigation’s graph identify the: 

4.2.1 Dependent variable                                                                                                                (1) 

4.2.2 Independent variable                                                                                                             (1) 
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4.3  Use the graph to determine the volume of gas produced at t = 80 s.                                  (1) 

 

4.4  What will be the average rate for this reaction for the first 60 seconds?                            (2) 

 

4.5  Redraw (not to scale) the basic outline of the graph above in your answer book (on graph    

      paper required). 

      Label the graph as Q. 

       On the same set of axes, draw sketch graphs to represent how the following changes in  

       the conditions would affect the shape of the graph Q.  

      Label the new graphs ‘A‘ and ‘B’. 

 

4.5.1  The temperature of the reaction mixture is decreased. (Graph A)                                        (2) 

 

4.5.2  Half the amount of the powdered magnesium is now used with the same amount  

          of dilute acid. (Graph B)                                                                                                        (2) 

 

4.6     What else could be added to the reaction mixture to make the reaction go faster?            (1) 

 

4.7  In each of the experiments learners use an excess of HCl(aq). Give a reason why the  

      excess HCl(aq) will not influence the result.                                                                         (2) 

 

4.8  Calculate the mass of Mg put into the container to obtain the volume of hydrogen 

        gas (at STP) that is seen at 120s.                            (5) 

 

                   [20] 
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Question 5 

5.1  The hydrogen phosphate ion (HPO4
2-) can act as an ampholyte. 

5.1.1  Define the term ampholyte.                                                                                                  (2) 

5.1.2  Consider the following reaction: 

 

HPO4
2-

(aq) +H2O(l)  → PO4
3-

(aq)  + H3O+ (aq) 

 

Is the HPO4
2- ion in this reaction acting as a Bronsted-Lowry acid or a base? Give a reason  

for the answer.                                                                                                                                (2) 

5.1.3  Write down the FORMULA of the substance which forms a conjugate acid-base pair  

with the  HPO4
2- ion.                                                                                                             (1) 

5.2  A container holds an unknown solution. On the label is written: pH = 13,3 

5.2.1  Is the solution acidic, basic or neutral?                                                                                (1) 

5.2.2  Determine the concentration of the hydroxide ions (OH-) in the solution.                            (5) 

5.2.3  Exactly 25cm3 of the solution in QUESTION 5.2.2 is titrated with a sulphuric acid solution of 

unknown concentration. At the end point it is found that 17.85 cm3 of the sulphuric acid was 

used. The balanced equation for the reaction is. 

 

H2SO4(aq)  + 2XOH(aq)   →  X2SO4(aq)  +  2H2O(l) 

 

Calculate the concentration of the sulphuric acid solution                                                              (5) 

5.2.4  Use a calculation to identify element X if the molar mass of compound  

          XOH is 56 g.mol-1                                                                                                                                                                          (2) 

[18] 
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Question 6 

The diagram below represents a galvanic (voltaic) cell functioning under standard conditions using 

magnesium (Mg) and Lead (Pb) electrodes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1  Define the term electrolyte.                                                                                                  (2) 

6.2  Write down the NAME of apparatus X and give its function.                                                (2) 

6.3  Which electrode, A or B is lead? Refer to the relative strengths of reducing agents to 

       explain your answer.                                                                                                            (3) 

6.4  Write down the NAME or FORMULA of a suitable electrolyte that can be used in the  

       lead half-cell.                                                                                                                        (2) 

6.5  Electrode B is now replaced by a hydrogen half-cell. 

       Write down the: 

6.5.1  Half-reaction that takes place at the ANODE.                                                                      (2) 

6.5.2  Cell notation for this cell.                                                                                                      (3) 

6.5.3  Give a reason why Pt is suitable to be used as electrode B.                     (1) 

                                                                                                                                                      [15] 
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Question 7 

The simplified diagram below represents the electrolytic cell used to purify copper. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.1  Define cathode.                                                                                                                    (2) 

7.2  Which electrode, S or T, consists of pure copper? Give a reason for your answer.            (2) 

7.3  Write down the half-reaction that takes place at electrode S.                                              (2) 

7.4  During purification, metals such as silver and platinum form sludge at the bottom of the 

 container. Refer to relative strength of reducing agents to explain why these two metals                    

 do not form ions during the purification process.                                                                 (2) 

7.5  Explain why the concentration of the copper (II) sulphate solution remains constant. 

 Assume that the only impurities in the copper are silver and platinum.                               (2) 

[10] 
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Question 8 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

8.5  Define the term electronegativity.                                                                                         (2) 

8.6  Draw the Lewis diagram for PCl3. Identify the shape of the PCl3 molecule and explain  

       whether it will be a polar or non-polar molecule, with reference to the bonds and  

       molecular shape.                                                                                                                (3) 

8.7  Explain the difference between a polar bond and a polar molecule, using the  

       compounds CHCl3 and CCl4 as examples.                                                                          (4) 

[21] 
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Question 9 

9.1  Name THREE properties of an ideal gas.                                                                            (3) 

9.2  Under which circumstances do real gases behave like an ideal gas?                                 (2) 

9.3  A diver dives down into the sea, to where the temperature is 10oC and the pressure is          

 150 kPa. He releases a bubble of air from his lungs. The volume of the bubble, when 

 released is 5cm3. Calculate the volume of the bubble when it reaches the surface of the 

 sea, where the temperature is 25oC.                                                                                    (4) 

 

 

 

 

 

 

  

 

9.4  When 35g of an unknown gas is pumped into a closed, empty 12 dm3 container at a 

 constant temperature of 55oC, the pressure inside the container is 285 x 103 Pa. 

9.4.1  Identify the gas.                                                                                                                    (7) 

[16] 
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Question 10 

10.1  Gold was mined as early as 1200 AD in South Africa. Today, South Africa is a world leader 

 in the mining and processing of gold. The following flow diagram illustrates some of the 

 most important steps in the mining and processing of gold: 

 

 

 

10.1.1     Identify the process which takes place at C.                                                                    (1) 

10.1.2     Give the NAME of FORMULA of the chemical substances that was used at B     

               originally.             (1) 

10.1.3     Which chemical substance is now preferred at B and why is this substance preferred? (2) 

10.1.4     The recovery of gold through the cyanidation process has positive and negative effects. 

     Give ONE negative effect of the use of cyanide.                                                             (2) 

 

10.2     Various fossil fuels are the main sources of energy on Earth. 

10.2.1  Name the fossil fuel which is used as the main source of energy in South Africa.             (1) 

10.2.2  Give TWO reasons why South Africa uses the energy source mentioned  

            in QUESTION 10.2.1                                                                                                          (2) 

10.2.3  Give ONE reason why it is necessary to introduce renewable energy resources.             (2) 

[11] 
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Extension question – only complete once the rest of the exam is finished 

 

Question 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Write down the letter(s) that represent(s): 

(Letters can be used more than once) 

 

11.1.1 A compound with a carboxyl group as a functional group 

11.1.2 An alkene 

11.1.3 An aldehyde 

11.1.4  A saturated hydrocarbon 

11.1.5 A compound with a formyl group as a functional group  

11.1.6 A compound with a hydroxyl group as a functional group       (6 x 1 = 6) 
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11.2 Write down the IUPAC name of: 

11.2.1 Compound B 

11.2.2 Compound F 

11.2.3 Compound G 

11.2.4 Compound A                (4 x 1 = 4) 

 

11.3 Write down the structural formula of: 

11.3.1 Compound C           (2) 

11.3.2 Compound D           (1) 

11.3.3  Compound E           (2) 

11.3.4 Compound H           (2) 

               

 

11.4 Write down the general formula of: 

11.4.1 Compound B 

11.4.2 Compound E 

11.4.3 Compound C          

     (3 X 1 = 3) 

                       [20] 

 

 


