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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) 
  
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) on your ANSWER 
BOOK. 
 
1.1 Which of the following organic compounds has the molecular formula C5H10O2? 
 
 A  ethyl propanoate 
 
 B butyl ethanoate 
 
 C propyl methanoate 
  
 D methyl ethanoate 
 
 
1.2 Esters are formed by a reaction between two organic compounds, X and Y, each with a 

different functional group. The functional groups of these compounds are: 
 

 Compound X Compound Y 

A Hydroxyl group Carbonyl group 

B Hydroxide group Carboxyl group 

C Hydroxyl group Carboxyl group 

D Hydroxide group Carbonyl group 

 
 
1.3 Consider the potential energy graph for the reaction shown below: 
 
 
 
 
 

 
 
 
 
 
 
 

 The activation energy for the reverse reaction in terms of P, Q and R is: 
 
 A Q 
 
 B R – P  
 
 C Q – R  
 
 D Q – P  
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1.4 The graph below represents the change in the Rate of Reaction vs Time for the reversible 
reaction that took place when hydrogen gas and iodine gas were sealed in a container. 
Equilibrium was first established after 5 minutes. The equation for the reaction is shown below: 

 
H2(g)  +  I2(g)    2HI(g)  ΔH < 0 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

What change in the conditions was made at 10 minutes to change the rate of the reaction as 
indicated on the graph? 

 
 A A catalyst was added. 
 
 B The temperature was increased. 
 
 C The temperature was decreased. 
 
 D The external pressure on the reaction mixture was decreased. 
 
 
1.5 Which of the four solutions below is a dilute, weak acid solution? 
 

 A 0,1 mol.dm-3 HCl solution 

 
 B 5 mol.dm-3 CH3COOH solution 
 
 C 0,5 mol.dm-3 oxalic acid solution 
 
 D 0,1 mol.dm-3 NaOH solution 
 

[5x2 = 10] 
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SECTION B 
 
Question 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Use the table above to answer the following questions: 

2.1 Write down the: 

 2.1.1 IUPAC name of compound A.        (2) 

 2.1.2 IUPAC name of compound B.        (2) 
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 2.1.3 Write down the general formula of the homologous series to which compound C  

             belongs.                    (1) 

2.2 Compound E is a hydrocarbon. Is compound E a SATURATED or UNSATURATED 

compound? Give a reason for your answer.       (2) 

2.3 Write down the IUPAC name of a POSITIONAL ISOMER of compound F.   (2) 

2.4 D is the molecular formula of TWO functional isomers. 

 2.4.1 Define the term functional isomer.        (2) 

 2.4.2 Draw the STRUCTURAL FORMULA of ONE of the functional isomers of D. (2) 

 2.4.3 Write down the name of the OTHER functional isomer of D.  

           (Hint: this is NOT the same compound drawn in QUESTION 2.4.2.)   (2) 

[15] 

Question 3 

The relationship between boiling point and the number of carbon atoms in straight chain molecules of 

aldehydes, alkanes and primary alcohols was investigated. Curves A, B and C were obtained. 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Define the term boiling point.              (2) 

3.2 Write down the STRUCTURAL FORMULA of the functional group of the aldehydes.      (1) 

3.3 The graph shows that the boiling points increase as the number of carbon atoms increases.  

           Explain this trend.                 (3) 

3.4 Identify the curve (A, B or C) that represents the following: 

 3.4.1 Compounds with London forces only.            (1) 
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 3.4.2 The aldehydes. Explain this answer.            (4) 

3.5 Use the information in the graph and write down the IUPAC name of the compound with a  

           boiling point of 373K.               (1) 

3.6 Write down the IUPAC name of the compound containing five carbon atoms which has the  

           lowest vapour pressure at a given temperature.            (2) 

[14] 

QUESTION 4 

4.1 A straight chain hydrocarbon CxHy, undergoes the following exothermic reaction: 

2 CxHy  +  25 O2 (g)  →  16 CO2 (g)  +  18 H2O (g) 

 4.1.1 NAME the type of reaction occurring above.          (1) 

 4.1.2 Determine the MOLECULAR FORMULA of compound CxHy.        (2) 

The reaction above takes place in a closed container at a constant temperature higher than  

100ºC and at a constant pressure. 

4.1.3 Calculate the TOTAL VOLUME of gas formed in the container when 50 cm3 of CxHy  

  reacts completely with oxygen.            (3) 

 

4.2 The flow diagram below shows how COMPOUND X can be used to prepare other organic  

compounds. The letters A, B, C and D represent different organic reactions.  

Compound X is a HALOALKANE. 

 

 

 

 

 

 

 

Use the information in the flow diagram to answer the following questions: 

4.2.1 Write down the type of reaction represented by:  

4.2.1.1 A          (1) 

4.2.1.2 B          (1) 

4.2.1.3 C          (1) 

4.2.1.4 D          (1) 
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4.2.2  Consider reaction C. Write down:  

 4.2.2.1 TWO reaction conditions for this reaction.    (2) 

 4.2.2.2 IUPAC name of the alkene formed.     (1) 

4.2.3 Write down the name or formula of the inorganic reactant for reaction A.  (1) 

4.2.4 Reaction B involves the reaction of an organic compound with a PRIMARY  

ALCOHOL. 

 4.2.4.1 Define the term primary alcohol.      (2) 

 4.2.4.2 Write down the STRUCTURAL FORMULA of the organic compound  

                      that reacts with the primary alcohol in reaction B.   (2) 

[18] 

 

QUESTION 5 

5.1 Study the Maxwell-Boltzmann distribution curve for a certain reaction below: 

 

 

 

 

 

 

 

 

  5.1.1 Give the axis label represented by Q.      (1) 

  Line R represents the minimum energy required for the reaction to take place.  

  5.1.2 Write down the term for the underlined phrase.     (1) 

  5.1.3 How will the shaded area on the graph be affected when a catalyst is  

                      added? Choose from INCREASE, DECREASE or REMAIN THE SAME. (1) 

 

5.2 A group of learners use the reaction of zinc granules and sulphuric acid to investigate the 

effect of concentration on reaction rate. The balanced equation for the reaction is: 

Zn(s)  +  H2SO4(aq)  →  ZnSO4(aq)  +  H2(g) 

Two experiments, I and II, were conducted using 8,46 g of zinc. The concentration of sulphuric 

acid was different for each experiment.  
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The sketch graph below shows the mass of zinc remaining in the flasks as the reactions 

proceeded. 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 5.2.1 Define the term reaction rate.        (2) 
 
 5.2.2 Which reactant was in excess?        (1) 
  
 5.2.3 In experiment I, 1,8816 dm3 of hydrogen gas was collected at STP in the first minute of  

           the reaction. 
   

Calculate: 
  
  5.2.3.1 the mass of zinc remaining in the flask after one minute.  (5) 
   

5.2.3.2 the rate of reaction (in g.s-1) at one minute.    (2) 
 
 5.2.4 Which experiment, I or II, used a higher concentration of sulphuric acid?  (1) 
 

5.2.5 Explain, with reference to the Collision Theory, the effect of concentration on  
reaction rate.           (3) 

[17] 
 
 
  



9 
 

Question 6 
 

Steam reacts with hot carbon at 1 000ºC according to the following balanced equation: 
 

2 H2O(g)  +  C(s)      CO2(g)  + 2 H2(g)    
 

Initially, 36 g of steam and a certain amount of carbon were placed in a 2 dm3 sealed container and 
allowed to react. At equilibrium it was found that the amount of carbon had changed by 0,225 mol.  

 
6.1 Define the term dynamic equilibrium.        (2) 

 
6.2 Calculate the equilibrium constant, Kc, for the reaction at 1 000ºC.    (8) 
 
6.3 The graph below shows how the rates of the forward and reverse reactions change with time. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

6.3.1 Give a reason why the rate of the forward reaction decreases between t0 and t1. (1) 
 
 6.3.2 What change was made to the equilibrium at t3?     (1) 
 
 The temperature was adjusted at time t2.  
 
 6.3.3 Was the temperature INCREASED or DECREASED?     (1) 
 

6.3.4 Is the forward reaction EXOTHERMIC or ENDOTHERMIC?    (1) 
 
 6.3.5 Refer to Le Chatelier’s principle to explain the answer to QUESTION 6.3.4. (2) 
 

[16] 
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Question 7 
 
7.1 When oxalic acid (COOH)2 crystals are added to water it ionises according to the following 

balanced equation: 
 

(COOH)2(s) + 2H2O(l)    (COO)2
2-(aq)  + 2 H3O+(aq) 

 
 7.1.1 Why is oxalic acid considered to be a weak acid?     (2) 
 

7.1.2 Some sodium oxalate crystals, Na2(COO)2, are now added to the solution above.  
How will the pH of the solution be affected? 

  Choose from INCREASES, DECREASES or REMAINS THE SAME.  (1) 
 
7.2 Learners add 50 cm3 of hydrochloric acid solution of concentration 0,1 mol.dm-3 to 25 cm3  

of sodium hydroxide solution of concentration ‘x’ mol.dm-3. The equation for this reaction is given 
below. 

 
HCl(aq) + NaOH(aq)  →  NaCl(aq)  +  H2O(l) 

 
 The concentration of the hydronium ions, [H3O+], in the resulting 75 cm3 solution is found to be  

0,0461 mol.dm-3 after the reaction is complete. 
 
 Calculate the concentration ‘x’ of the sodium hydroxide solution.    (7) 
 

 [10] 
 

Total 100 
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