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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 (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 – 1.10) in the 
ANSWER BOOK. 
 
 
1.1 Which one of the following is the best explanation for the high degree of solubility of NaCl in 

water? 
A Both molecules are polar 
B Both molecules are ionic 
C The electrostatic forces between the ions in NaCl are of the same order as that of the 

intermolecular forces in water. 
D Water us ionic and NaCl is polar. 

 
 
1.2  
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1.3 The complete combustion of propane is represented by the balanced equation below: 
 
 
 

30 cm3 of propane is mixed with 200 cm3 of oxygen and the mixture is ignited. What is the 
volume, in cm3, of the CO2 in the resulting gas mixture? (All the volumes are measured at the 
same temperature and pressure). 
 
A 230 
 
B 140 
 
C 120 
 
D 90 

 
 
 
1.4 Which ONE of the following solutions can be stored in an aluminium container? 
 
 A CuSO4 (aq) 
 
 B ZnSO4 (aq) 
  
 C NaCl (aq) 
 
 D Pb(NO3)2 (aq) 
 
 
 
1.5 The solution that will have the LOWEST concentration of H+ is… 
 
 A 0.4 dm3 of a 1 mol.dm3 H2SO4 solution. 
 
 B 0.4 dm3 of a 1 mol.dm3 HCl solution. 
 
 C 0.4 dm3 of a 1 mol.dm3 CH3COOH solution. 
 
 D 1 dm3 of a 1 mol.dm-3 HCl solution. 
 
 

[2 X 5 = 10] 
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Question 2 
 
2.1 A grade 11 learner dissolves 13,995 g of Cu (NO2)2 in water to make up a standard solution 

with a concentration of 0.15 mol.dm-3. 
 
 2.1.1 Define a standard solution.         (2) 
 
 2.1.2 Calculate the volume of water (in cm3) required to prepare this solution.  (4) 
 

The learner then transfers some of the above solution to a volumetric flask, and adds 150 cm3 
of water to dilute it to a concentration of 0.05 mol.dm-3. 
 
2.13 Calculate the volume of the original solution that must be transferred to the volumetric 
 flask to prepare the diluted solution.       (4) 
 

2.2 50g of a substance contains 24.68 g of K, 10.13 g of S and 15.19 g of O. 
 
 2.2.1 Determine the empirical formula of the compound.     (4) 

                                                                                                                                                [14] 
Question 3  
 
 
3.1 30 g of Al and 1.50 moles of oxygen gas at STP are placed in a reaction chamber and allowed 

to react. 
 The balanced equation for the reaction is:  
  
  4Al + 3O2               2 Al2O3 

 

 3.1.1 Explain what is meant by a limiting reactant.       (2) 

 3.1.2 Calculate the volume of excess oxygen in the reaction chamber.   (7) 

              [9] 
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Question 4  
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In another experiment, the learners obtain the following results for the decomposition of hydrogen 
peroxide: 
 

   2H2O2 (aq)           2H2O (l) + O2 (g) 

 

TIME H2O2 CONCENTRATION (mol.dm3) 

0 0.0200 

200 0.0160 

400 0.0131 

600 0.0106 

800 0.0086 

 
4.2 Define reaction rate           (2) 
 
4.3 Calculate the AVERAGE rate of decomposition (in mol.dm-3. s-1) of H2O2 (aq) in the first 400 s. 
              (3) 
4.4 Calculate the mass of oxygen produced at the first 600 s if 50 cm3 of hydrogen peroxide 

decomposes in this time interval.         (5) 
              [14] 
 
 
Question 5 
 
5.1 Sulphurous acid reacts with water in two steps as represented by the equations below. 
   
  Equation I: H2SO3 (aq) + H2O (l) ↔ H3O+ (aq) + HSO3

-
(aq) 

  Equation II: HSO3
- (aq) + H2O (l) ↔ H3O+ (aq) + SO3

2- (aq) 

 
 

5.1.1 Write down the FORMULA of a species that acts as an ampholyte in the above 
reactions.           (1) 

 
5.1.2 Write down the NAME of the conjugate base of hydrogen sulphite ion.  (1) 
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5.2 Five grams (5 g) of an impure sample of sodium carbonate is added to 100 ml of a                                  
0.2 mol.dm-3 solution of sulphuric acid. The acid is in excess. The equation for the reaction is 
given as follows: 

 
   Na2CO3 + H2SO4               Na2SO4 + H2O + CO2 

 
 
 5.2.1 Calculate the number of moles of sulphuric acid.     (3) 
   

The excess acid neutralizes 20 cm3 of a solution of 0.2 mol.dm-3 of magnesium hydroxide 
according to the following equation: 
 
 H2SO4 + Mg (OH)2             MgSO4 + 2H2O 
 
5.2.2 Calculate the mass of the impurity in the sodium carbonate sample.   (7) 
             [12]  

 
 
 
Question 6  
 
6.1 Two half cells, Fe (s)/ Fe2+ (aq) and O2 (g)/H2O (l) in an acidic solution are used to set up an 

electrochemical cell. The cell works under standard conditions. 
 
 6.1.1 Write down the standard conditions which are applicable to this cell.   (3) 
 
 6.1.2 Which half- cell represents the anode?       (2) 
 
 6.1.3 Write down the balanced equation for the oxidation half reaction.   (2) 
  
 6.1.4 Write down the balanced equation for the reduction half reaction.   (2) 
 
 6.1.5 Write down the cell notation for this cell.       (3) 
 
 6.1.6 Calculate the emf of this cell.        (3) 
 
              [15]  
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Question 7  
 
High purity copper is obtained by electrolysis using a thin, pure copper cathode and an ACIDIFIED 
solution of copper (II) sulphate. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7.1 At which electrode would pure copper be deposited?      (1) 
 Write only A or B. 
 
7.2 Write down the reduction half-reaction for this cell.      (2) 
 
7.3 Use the graph to calculate the percentage purity of the impure copper that was used as the 

anode. 
 The mass of the impurities formed in an hour us 15.8 g when a constant current is used.  (4) 
 
7.4 The copper (II) sulphate is an electrolyte, and the concentration remains constant for the 

duration of the reaction. 
   
 7.4.1 Define an electrolyte.         (2) 
 7.4.2 Explain why the concentration of the solution remains constant.   (1) 
              [10] 
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Question 8 
 
Oxygen and fluorine bond to form the OF2 molecule.        
 
8.1 Write down the name of OF2.         (1) 
 
8.2 Define electronegativity.          (2) 
 
8.3 Calculate the difference in electronegativity between the oxygen and the fluorine atoms                 

and use it to determine whether the covalent bond between oxygen and fluorine is POLAR      
or NON-POLAR.           (2) 

 
8.4 Draw the Lewis structure for the OF2 molecule.       (2) 
 
8.5 What is meant by a “lone pair of electrons”?       (2) 
 
8.6 How many lone pairs of electrons are there on the oxygen atom of the OF2 molecules? (1) 
 
8.7 What is the shape of the OF2 molecule?        (2) 
 

             [12] 
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Question 9 
Natural gas (CH4) is a fuel. When it burns in air, it produces large quantities of energy as shown in the 
reaction below: 
 
 CH4 +   2O2                             CO2 +  2H2O + energy 
 
The bond energies associated with the reactions and products are shown in the table below:                        
 
  

Bond Energy (Kj.mol-1) 

C – H 414 

O – H 460 

O = O 799 

C = O 499 

 
9.1 Calculate the enthalpy change (∆H) for the reaction given above.          (4) 

 
 

Total 100  
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