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Section A 
 

Answer all questions in this section in the spaces provided. 
 
 

1 The following table shows some substances, with their chemical formulae. 
 

substance chemical formula 

ammonia NH3 

hydrogen H2 

potassium hydroxide KOH 

propane C3H8 

propene C3H6 

sulfuric acid H2SO4 

 
From the table, identify one substance which 
 

 (a) decolourises reddish-brown aqueous bromine,    
 

  ……………………………………………………………………………………..… [1] 
 

 (b) extinguishes the flame on a lighted splint with a ‘pop’ sound, 
 

  ……………………………………………………………………………………..… [1] 
 

 (c) reacts with ammonium sulfate to produce ammonia gas, 
 

  
 
(d) 

……………………………………………………………………………………..… [1] 
 
turns Universal Indicator red. 
 
……………………………………………………………………………………….. [1] 
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2 (a) Name the homologous series whose members undergo substitution reaction, 
and give the general formula for its members.  
 
homologous series: ………………………………………………………    [1] 
 
general formula: ………………………………………………………….             [1] 
 

(b) State the name of the third member of the homologous series in part (a). 
Calculate its relative molecular mass and draw its structural formula. 
 
name of third member: …………………………………………………..    [1] 
 
 
 
relative molecular mass, Mr =       
  
 
 
 
           
            [1] 
 
structural formula: 
 
 
 
 
 
 
           
            [1] 
 

(c) For the substance you named in part (b), write a balanced chemical equation 
for its combustion reaction with oxygen. State symbols are not required. 
    
……………………………………………………………………………………     [1] 
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3 (a) Complete the following table. 

  

atom 
nucleon 
number 

proton 
number 

number of 
protons 

number of 
electrons 

number of 
neutrons 

magnesium  24 
 
 

12   

fluorine  9   10 

 
[2] 

 
 (b) Draw a ‘dot and cross’ diagram to show the bonding in the compound formed 

by magnesium and fluorine. Show only the outermost shell electrons. 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

[2] 
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Section B 
 

Answer any two questions in this section in the spaces provided. 
 
 

4 A student sets up the apparatus as shown below.  

 
 

Hydrochloric acid was added 5 cm3 at a time to the beaker of aqueous potassium 
hydroxide. This was continued until 35.00 cm3 of acid had been added. The mixture was 
stirred and the temperature taken after the addition of each 5 cm3 of acid. The results 
obtained are shown below. 
 

volume of acid / cm3 temperature of mixture / oC 

0.00 20 

5.00 26 

10.00 31 

15.00 35 

20.00 38 

25.00 32 

30.00 25 

35.00 21 
 

 

    
(a) 
 

Name the piece of apparatus labelled T.  
 

 

 …………………………………………………………………………………………  [1] 
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(b) 
 
 
 

(i) 
 
 
(ii) 

On the grid below, plot the values of temperature (y-axis) against the volume of 
acid (x-axis). Mark each point with a cross (x).  
 
Draw a best-fit straight line for the first four points and another best-fit straight 
line for the next four points. Extend the lines so that they intersect (cross) with 
each other.  
 

 
 

                                                                                                                [2] 
 

From the graph above, state the highest temperature that the mixture will be 
able to reach.  
 
…………………………………………………………….………………….  [1] 

 

  

 (c)    The product of the reaction between hydrochloric acid and potassium hydroxide 
is potassium chloride and water. The chemical equation represents the reaction.   

 
KOH (………) + HCl (………) → KCl (……...) + H2O (……….) 

 
  (i)       Include the correct state symbols in the chemical equation above.        [1] 

 
 

  (ii)      Write an ionic equation for the reaction.  
 

 

          …..…………………………………………………………………………..     [1] 
 

(d) Name the type of oxides that can react with both acids and alkalis.   
      Give the chemical formula of one such oxide. 
 
      Type of oxide: ……………………………………..                                               [1] 
 
      Chemical formula: ………………………………...                                               [1] 
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5 (a) 
 

Xebium, X, is a newly discovered element.  It has the properties listed below:  
 

• It is a solid at room temperature.  

• It can be cut easily by a steel knife.  

• It reacts explosively with cold water to form a colourless gas.  

• It is also a good conductor of electricity. 

 
  

 
(i) In which Group of the Periodic Table would you expect to find Xebium? 

 
………………………………………………..……………………………….. [1] 
 

  (ii) State how you would store a sample of Xebium. 
 
………………………………………………..……………………………….. [1] 
 

  
 
 

 

 
(b) 
 

(iii) 
 

 

 
(i) 

 

Write a balanced chemical equation for the reaction of Xebium with cold 

water. State symbols are not required. 

 
………………………………………………..……………………………….. [1] 
 

Silver chloride is an insoluble salt that can be prepared by precipitation 
reaction between silver nitrate solution and sodium chloride solution. 
   
The diagram below shows how silver chloride can be separated from the 
mixture.   
 
Label the “residue” and the “filtrate” in the diagram below.   
 
State the name of the separation method. 

  

 
                               

Name of method: …………………………                                                 [2] 
 

 (ii) Explain why solid silver chloride cannot conduct electricity at room 
temperature and pressure. 

 
  ……………………………………………………………………………………... 
 
  …………………………………………………………………………………  [1] 
 
 
 

 

 

filter 
funnel 
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 (iii)    Describe the changes in movement and arrangement of the ions in silver 
chloride when it changes from solid state to liquid state. 

  
  ……………………………………………………………………………………... 
 
  ……………………………………………………………………………………... 
 
  ……………………………………………………………………………………... 
 
  ……………………………………………………………………………………... 
 
  …………………………………………………………………………………  [2] 
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6 The diagram shows a blast furnace for the extraction of iron. 
  
 

  

 

 (a) (i) Name reactant Q. 
 

 

   ………………………………………………………………………………... [1] 

  (ii) Explain why Q is added to the blast furnace. 
 

 

   ……………….……………………………………………………………….  

     

   ………………………………….……………………………………………. [1] 
 

 (b) (i) The iron produced by the blast furnace is converted into alloys.  
Explain what is meant by the term alloy. 
 

 

   ………………………………………………………………………………..  

   ……………………………………………………………………………….. [1] 

  (ii) Name an example of an alloy that can be used to manufacture road 
railings instead of iron to prevent rusting.  
 

 
 

 

   ……………………………………………………………………………….. 
 

 

   ……………………………………………………………………………….. [1] 

iron ore, coke and X

hot air hot air

molten iron
molten slag

haematite, coke and Q 
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 (iii) Over time, these iron road railings rust quickly.   
  Painting these road railings help to prevent rusting.   
  Explain how this method works. 
 
  ………………………………………………………………………………… 
 
  ………………………………………………………………………………… 
 
  …………………………………………………………………………………   [2] 
 

 (c) Table 6.1 shows the reactions of copper, iron and zinc metals with copper(II) 

sulfate and iron (II) sulfate salt solutions. 

 

Table 6.1 
 

aqueous salt 
colour of 
solution 

colour of solution after the addition of 
metal 

copper iron zinc 

copper (II) 
sulfate 

blue blue green colourless 

iron (II) sulfate green green green  

  (i)  Arrange copper, iron and zinc metals according to their reactivity. Write 

the least reactive element first. 

 
…………………………………………………………………...…………    [1] 
 

 
  (ii) Complete Table 6.1 by stating the colour of the solution after the addition 

of zinc to iron (II) sulfate.                                                                       [1]                                                                   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

~End of Paper~ 
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