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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 (10) 
SECTION B (90) 
 
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 – 1.5) in the ANSWER BOOK. 
 

  

1.1    The graphs below represent the molecular distribution for a reaction at different  

    temperatures. Which ONE of the graphs represents the reaction at the lowest temperature? 

 

 

 

 

 

 

 

 

A. P 

B. Q 

C. R 

D. S            (2) 

 

1.2 The oxidation number of chromium (Cr) in Cr2O7 
-2 is… 

 

A. -2 

B. -6 

C. +6 

D. +7            (2) 

 

1.3 Substance A is insoluble in substance B. Which ONE of the following most likely represents 

A and B? 

  A B 

A HCℓ H2O 

B NaCℓ H2O 

C NH3 CCℓ4 

D I2 CCℓ4 

 (2) 
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1.4    The balanced equation below represents the second step in the ionisation of phosphoric acid   

         in water: 

H2PO4 
-
 (aq)  +   H2O(l)         H3O+

(aq)   +   HPO4
 –2 

(aq) 

The two BASES in the above reaction are: 

A H2PO4 
-
 (aq)  +   H2O(l)     

B H2PO4 
-
 (aq)    +   H3O+

(l)     

C H2O(l)   +   HPO4
 –2 

 (aq) 

D H3O+
(l)   +  HPO4

 –2 
(aq)  

(2) 

1.5 Consider the following TWO statements regarding a galvanic cell: 

I. A reduction half reaction takes place at the anode of the cell. 

II. Negative ions move from the salt bridge to the anode of the cell. 

Which of the following is TRUE for a galvanic cell? 

A I only 

B II only 

C Neither I nor II 

D Both I and II             (2) 

            [2 X 5 = 10] 
 

Section B    

Question 2 

2.1 When heated in a crucible, blue copper sulphate pentahydrate crystals release water as 

shown in the balanced equation below: 

CuSO4.5H2O (s)  →   CuSO4  (s)  +   5H2O (g) 

 2.1.1 Calculate the percentage of water in copper sulphate pentahydrate.   (3) 

 2.1.2 If 55 g of anhydrous, white copper sulphate powder remains in the crucible  

           after the water has been removed, calculate the volume of water vapour that  

           was released if the molar gas volume (Vm) at the temperature of heating was  

           30,6 dm3.mol-1.          (5) 

 

2.2 Aerobic cellular respiration is the opposite process of photosynthesis in that glucose  

molecules are combined with the oxygen we breathe to release the energy needed by our 

cells plus carbon dioxide and water. The balanced equation for aerobic cellular respiration 

is given below: 

C6H12O6 + 6 O2 → 6 CO2 + 6 H2O + energy 

https://www.thoughtco.com/what-do-you-know-cellular-respiration-4077341
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 Suppose that 2,65 g glucose reacts with 6 x 1022 molecules of oxygen.  

2.2.1 Is this reaction ENDOTHERMIC or EXOTHERMIC?     (1) 

2.2.2 Determine by calculation which substance is the limiting reagent.   (6) 

2.2.3 Calculate the mass of carbon dioxide that will be produced from this process if  
the yield of this reaction is typically 97%.       (4) 

      [19] 

Question 3 

The reaction of calcium carbonate (CaCO3) and hydrochloric acid was used to investigate the 

factors that affect the rate of reaction. In one experiment, powdered calcium carbonate was used, 

and in another, lumps of calcium carbonate were used. The graph below shows the change in 

mass of calcium carbonate with time. 

 

 

 

 

 

 

 

 

 

 

 

3.1 Which experiment (1 or 2) used powdered calcium carbonate?  

Explain by referring to the Collision Theory.      (4) 

3.2 Calculate the rate of reaction for experiment 1 during the first 13 seconds.  (3) 

3.3 Define the term catalyst.         (2) 

3.4 If a catalyst were to be added to the above reaction, explain how it would increase 

the rate of reaction.          (3) 

3.5 Suggest another method that could be used to increase the rate of this reaction, 

other than the two already discussed in this question.     (1) 

[13] 
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g
) 
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Question 4 

The following apparatus is used for the titration of a dilute alkali (Ba(OH)2) with a dilute acid 

(H2SO4). The balanced equation is given below: 

 

 

 

 

 

 

 

 

 

 

4.1 Define a strong base.          (2) 

4.2 Name the piece of apparatus labelled X, and explain TWO important guidelines that must  

be followed when reading volumes using this apparatus.     (3) 

4.3 Methyl orange is used as an indicator for the above reaction. State the colour change that 

would be observed in Y as the end point of the titration is reached.    (1) 

4.4 State whether each of the following INCREASES, DECREASES or REMAINS CONSTANT 

while the acid is being added to Y before the end point is reached: 

 4.4.1 [Ba2+]            (1) 

 4.4.2 [OH-]            (1) 

 4.4.3 pH            (1) 

4.5 The concentration of the Ba(OH)2 is 0,1 mol.dm-3. 

 4.5.1 Calculate the pH of this solution before the titration is started.   (4) 

 4.5.2 If 30 cm3 of the sulfuric acid reacts with 50 cm3 of the dilute alkali, calculate the  

           mass of BaSO4 that will form in Y during the reaction.     (5) 

 4.5.3 Calculate the concentration of the H2SO4.      (4) 

[22] 
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Question 5 

                      [25] 

 

 

Question 6 

 

 

 

 

5.1 Define a covalent bond.          (2) 

5.2 Covalent bonds can be represented with Lewis structures. Draw the Lewis structure for   

           CO2.             (2) 

5.3 With reference to intermolecular forces, explain the difference in melting and boiling  

points of HBr and H2O.          (4) 

5.4 In which ONE of the substances will the weakest intermolecular forces exist in the solid 

phase?            (1) 

5.5 State whether the CH4 molecule is POLAR or NON-POLAR, and explain your answer 

making reference to bond polarity, electronegativity difference and molecular shape. (4) 

[13] 

Question 6 

Consider the following chemical equation which represents a redox reaction: 

H2 (g)  +  F2 (g)  →  2HF (g) 

6.1 Give the NAME of the reducing agent in the above reaction.     (1) 

6.2 Write down the balanced equation for the OXIDATION half-reaction.   (2) 

     [3] 

Question 7 

A pupil sets up a galvanic cell based on the following reaction: 

Ni(s)  +  Fe3+(aq)   Ni2+(aq)  +  Fe(s)   

7.1 State the energy conversion that occurs in this cell.      (1) 

7.2 Represent this cell using cell notation.        (3) 

7.3 Calculate the initial emf of the cell under standard conditions.     (4) 

7.4 A learner sets up this cell in the classroom and immediately connects a voltmeter.  

She finds the emf reading to be different to the value calculated in QUESTION 7.3.  

Give ONE possible explanation for this incorrect reading.     (1) 
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7.5 If 0,87 g mass is gained at the cathode, calculate the maximum mass that can be lost  

from the anode.           (4) 

[13]  

Question 8 

The diagram below shows a simplified electrolytic cell that can be used to electroplate a plastic ring 

with nickel. Prior to electroplating, the ring is covered with a graphite layer to allow it to conduct 

electricity. 

 

 

 

 

 

 

 

 

 

8.1 Write down the half-reaction that occurs at the plastic ring.         (2) 

8.2 Which electrode, the RING or the NICKEL, is the cathode?         (1) 

8.3 Define the term electrolyte.              (2) 

8.4 How will the concentration of the electrolyte change during electroplating? Choose from 

INCREASES, DECREASES or NO CHANGE. Give a reason for your answer.      (2) 

[7] 

Total 100 

  

  



 

8 
 

 

 

.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

9 
 

  



 

10 
 

  



 

11 
 

 

 

 

 

 

 


