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Answer ALL the questions. 
 
This question paper consists of TWO sections: 
 
SECTION A (6) 
SECTION B (54) 
 
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 

  

  



 
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 – 1.3) on your 
ANSWER BOOK. 
 
1.1 The potential energy diagram shown is for the hypothetical reversible reaction shown below: 
 

X(g)    Y2(g) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The value of ∆H (in kJ/mol) for the catalysed forward reaction is equal to … 
 

A 23 
B -23 
C 58 
D -58 

 
1.2 One of the stages in the industrial preparation of iron from its ore is represented below: 
 

Fe2O3 (s) + 3CO (g)  →  2Fe (l) + 3CO2 (g) 
 

 The following changes are made to the system: 
 

I. Fe2O3 is added 
II. CO2 is removed 
III. CO is removed 

 
Which of the changes mentioned above will favour the forward reaction? 
 
A I, II and III 
B I and II only 
C II only 
D III only 



1.3 The relationship between [H3O+] and [OH-] in an aqueous solution at constant temperature is 
best represented by … 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[3x2 = 6] 
 
  



SECTION B 
 
Question 1 

Compounds A to E, indicated in the table below, are used to determine the factors which influence 

boiling point. 

 

 

 

 

 

 

1.1 Compounds A, B and C are structural isomers. 

1.1.1 Define the term structural isomer.        (2) 

1.1.2 Which type of structural isomerism is illustrated by these compounds?  (1) 

1.2 Consider the boiling points of the compounds in investigation I.  

Which one of compounds A or C will have the highest vapour pressure at a certain 

temperature?            (1) 

1.3 To which homologous series does compound E belong?     (1) 

1.4 Consider investigation II. Refer to the type of intermolecular forces in each of the  

compounds to explain why the boiling point of compound D is higher than that of  

compound E.            (3) 

  [8] 

Question 2 
 

Consider the TWO incomplete organic reactions below: 
 

I: 2-bromobutane  +  dilute NaOH  →        
 
II: Compound P + H2  →   CH3CH(CH3)CH3 

 
2.1 For reaction I write down the: 
 
 2.1.1 Type of reaction taking place        (1) 
 
 2.1.2 IUPAC name of the organic product formed      (2) 
 
2.2 For reaction II write down the: 
 
 2.2.1 NAME of the catalyst used         (1) 
 
 2.2.2 Structural formula for compound P       (2) 

[6] 



Question 3  

   
A factor influencing the rate of a chemical reaction is investigated by carrying out experiments 1 and 2 
in which the following reaction takes place: 
 

CaCO3 (s) + 2HCl (aq)  →  CaCl2 (aq)  + H2O (l)  + CO2 (g) 
 

In one of the experiments, chunks of calcium carbonate (CaCO3) are used, while in the other powdered 
calcium carbonate of the same mass is used. The calcium carbonate is added to EXCESS hydrochloric 
acid solution (HCl) in open flasks. Each flask is placed on a mass scale as shown in the diagram below: 
 

 
 
 
 
 
 
 
 
 
The graph below shows the changes in mass of the beaker and its contents during the reaction in 
experiments 1 and 2.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3.1 Calculate the average rate of reaction in g.min-1 for experiment 2.     (3) 
 
3.2 Calculate the mass of calcium carbonate that was used in experiment 1.   (6) 
 
3.3.1 Identify which reaction used the powdered calcium carbonate.  

Write down only EXPERIMENT 1 or EXPERIMENT 2.      (1) 
 
3.3.2 Explain your answer to QUESTION 3.3.1 using the collision theory.    (2) 
 

[12] 
 



 
Question 4 
 

4.1 The industrial preparation of hydrogen gas is represented below: 
 

CH4 (g) + H2O (g)  →  CO (g)  + 3H2 (g)   ∆H > 0 
 

 The reaction reaches equilibrium at 1000ºC in a closed container. 
 
 4.1.1 State Le Chatelier’s principle.        (2) 
 

4.1.2 How will an increase in pressure at 1000ºC (by decreasing the volume)  
affect the yield of hydrogen gas? 
Write down only INCREASES, DECREASES or NO EFFECT.   (1) 
 

4.2 Study the reversible reaction represented by the balanced equation below: 
 

H2(g) + CO2(g)    CO(g)  + H2O(g)    
 

Initially x moles of H2(g) is mixed with 0,3 moles of CO2(g) in a sealed 10 dm3 container.  
When equilibrium is reached at a certain temperature, it is found that 0,2 moles of H2O(g) is 
present. 
The equilibrium constant, Kc, for the reaction at this temperature is 4.  
 
4.2.1 Calculate the initial number of moles of H2(g), x, that was in the container.  (8) 
 
4.2.2 The reaction is now carried out at a much higher temperature. It is found that Kc 

decreases at this higher temperature. Is this reaction EXOTHERMIC or 
ENDOTHERMIC? Explain your answer.       (3) 

    [14] 
 

Question 5 
 
 A group of learners perform a titration to determine x number of moles of water of 

crystallisation in hydrated oxalic acid (C2O4H2.xH2O).  
 
 They first prepared a solution of hydrated oxalic acid, by adding 7,56 g of hydrated oxalic acid 

to water and made a volume of 250 cm3 solution. 
 
 During a titration, 25 cm3 of the solution of hydrated oxalic acid was neutralised by exactly  

24 cm3 of a 0,5 mol.dm-3 solution of sodium hydroxide according to the balanced equation: 
 

C2O4H2 . xH2O (aq) + 2NaOH (aq)  →  C2O4Na2 (aq)  + (x+2)H2O (l)   
 

 Note: Water of crystallisation does not react with the base. 
 
5.1 Define a strong base.           (2) 
 
5.2 Calculate the pH of the 0,5 mol.dm-3 solution of sodium hydroxide.    (5) 
 
5.3 Determine the value of x by calculation.        (7) 

[14] 
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