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Section A [14 marks] 
 

Answer all the questions in the spaces provided. 
 

1 A mixture of two miscible substances, methanol and propanol, are to be separated. 

The boiling points of methanol and propanol are 64 C and 98 C respectively. 
 
The mixture is heated in the apparatus shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 (a) State the use of pieces of solids added to the liquid mixture during the 
separation. 

 

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

 
[1] 

    
 (b) Which of the two substances will be collected in the beaker first?  

Explain your answer. 
 

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

 
 
 

[1] 
    
 (c) Describe the arrangement and movement of particles at point X.  
   

arrangement……………………………………………………………………… 
 
…………………………………………………………………………………….. 
 
movement………………………………………………………………………… 
 
…………………………………………………………………………………….. 

 
 
 
 
 
 
 

[2] 
 
 
 

thermometer 

glass beads 

round  
bottomed flask 

liquid mixture with 
pieces of solid 

beaker 

water in 

water out 

X 
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2 In a titration experiment, potassium chloride is made by reacting hydrochloric acid with 
potassium hydroxide solution. 
 

 
 

 (a) An indicator is a substance which changes colour depending on whether 
the solution being tested is acidic or alkaline. The diagram below shows 
the colour of methyl orange at different pH. 
 
 
 
 
 

 

  State the colour observed when a few drops of methyl orange is added to 
potassium hydroxide in the conical flask. 

 

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

 
[1] 

    
 (b) Write the ionic equation for the reaction between hydrochloric acid and 

potassium hydroxide. 
 

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

 
[1] 

    
 (c) Suggest another chemical that is safe to react with hydrochloric acid to form 

potassium chloride when potassium hydroxide is no longer available. 
 

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

 
[1] 

 
 
 
 
 

burette 

conical flask 

hydrochloric acid 

potassium hydroxide with 
methyl orange indicator 
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3 The diagram represents a type of mixture that can be made from iron. 
This type of mixture is often used in making bridges. 
 

 
  

 (a) Give a name to this type of mixture.  
   

…………………………………………………………………………………….. 
 

[1] 
    
 (b) Using your understanding of the diagram above, explain why this type of 

mixture is used in making bridges. 
 

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

 
 
 
 
 
 
 

[2] 
    
 (c) This mixture is used to make food containers and it is usually coated with 

a thin layer of tin to prevent rusting. 
 
Name the element and the compound which react together with iron to form 
rust. 

 

   
element..……………………….….. 
 
compound……………………….... 

 
 
 

[1] 
 
 
 
 
 

  
 
 
 
 

 
 
 
 

key 

iron atom 

carbon atom 
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4 Equal amounts of four different powdered metals, P, Q, R and S, were added 
separately to equal volumes of dilute nitric acid.  
 
The graph shows the volume of hydrogen gas collected at the end of five minutes. 

 

 

    

 

 

 

 

 

 

 
   

 (a) Describe a test you can perform to test for hydrogen gas.  
   

test.………………………………………………………………………………... 
 
observation……………………………………………………………………….. 

 
 
 

[1] 
    
 (b) Based on the information, complete the table to match metals P, Q, R or S 

to their possible identities. 
 

   

metal 
 

P, Q, R or S 
 

magnesium 
 

 

zinc 
 

 

iron 
 

 

copper 
 

 
 

 
 
 
 
 
 
 
 
 
 

[2] 
    

 

 

 

 

metal Q 

volume of gas 
collected / 

cm3 

P R S 
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Section B [16 marks] 
 

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

 
5 The table gives information about sodium, chlorine and hydrogen atoms. 

 

 sodium atom chlorine atom hydrogen atom 

number of protons 11 17  

number of electrons  17  

arrangement of electrons 2.8.1  1 

  

 

 (a) Complete the table. [2] 
    
 (b) State the location of the protons and the electrons in a chlorine atom.  
   

proton………………………………………………… 
 
electron.……………………………………………… 

 
 
 

[1] 
    
 (c) Sodium chloride solid can be made by burning sodium metal in chlorine 

gas. 
 
Write a balanced chemical equation, including state symbols, for this 
reaction. 

 

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

 
[2] 

    
 (d) Explain why sodium chloride must be dissolved in water first before it can 

conduct electricity. 
 

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

 
 
 

[1] 
    
 (e) Hydrogen chloride gas, HCl, is made by reacting hydrogen with chlorine. 

 
Draw a ‘dot and cross’ diagram of a HCl molecule. Your diagram should 
show only the outer shell electrons. 

 

    
 
 
 
 
 
 
 

 
 

[2] 
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6 Excess metal carbonate, XCO3, was added to 100 cm3 of dilute sulfuric acid as shown 
in the diagram.  

                               
 
The volume of gas Y produced at room conditions was measured every minute.  
The results are shown in the table: 
 

time / min 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 

volume of  
gas Y / cm3  0.0 20.0 33.0  52.0 58.0 60.0 60.0 

  
 (a) (i) Plot a graph of volume of gas Y against time, marking each point 

with a cross (x). Draw a curve of best fit, taking into account all your 
plotted points.  

 
 

[2] 
     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

volume of 
gas Y / cm3 

time / min 

conical flask     gas syringe   

dilute sulfuric acid 

retort stand 

excess metal carbonate       stopwatch  
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  (ii) From your graph determine the total volume of gas Y collected after 
3 minutes. 

 
 

     
   volume of gas Y collected = …………………….cm3 [1] 
     
  (iii) Describe a test to identify the gas produced.  
    

test………………………………………………………………………… 
 
observation……………………………………………………………….. 

 
 
 

[1] 
     
 (b) 0.75 mol of the metal carbonate has a mass of 87 g. 

 
 

  (i) Calculate the relative molecular mass of the metal carbonate, XCO3.  
 
 
 
 
 
 

            relative molecular mass of XCO3 = …………….…...  

 
 
 
 
 
 
 
 

[1] 
     
  (ii) Using your answer in (a)(i), identify metal X, with the help of the 

Periodic Table. Show your working.                            
(relative atomic mass, Ar: C, 12; O, 16). 
 
 
 
 
 
 
 

metal X is ………………………… 

 
 
 
 
 
 
 
 
 

[1] 

     
 (c) After the reaction is complete, a mixture of metal sulfate solution and 

excess metal carbonate is obtained in the conical flask.  
 
Describe how you would obtain pure crystals of the metal sulfate from the 
mixture. 

 

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

 
 
 
 
 
 
 
 
 

[2] 
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7 (a) A hydrocarbon C8H20 is heated strongly at high temperature and in the 
presence of a catalyst. 
 
The equation for one of the reactions occurring is shown. 
 

C8H20 → C3H6 + X  +   CH4 
 

 

  (i) Name the process represented by this reaction.  
    

…………………………………………………………………………….. 
 

[1] 
     
  (ii) State the chemical formula for compound X.  
    

…………………………………………………………………………….. 
 

[1] 
     
  (iii) Suggest a separation technique to obtain propane, C3H6 from the 

mixture of 3 products. 
 

    
…………………………………………………………………………….. 

 
[1] 

     
 (b) The flowchart shows a series of chemical reactions that propene can 

undergo.  
 

   
 
 
 
 
 
 
 
 
 
 
 
 
  

 

  (i) Describe the change you would observe when propene reacts with 
Br2 solution to form liquid P. 

 

    
…………………………………………………………………………….. 

 
[1] 

     
  (ii) Name the type of reaction when propene reacts with H2 gas.  
    

…………………………………………………………………………….. 
 

[1] 
     

 
 
 
 
 
 
 

liquid P gas Q 

gas R + H2O 

propene 

reacts with 
Br2 solution 

 
reacts with  

H2 gas 

burns in 
excess O2 gas 
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  (iii) Draw the structure for gas Q.  
    

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

[1] 
  (iv) Write a balanced chemical equation when propene burns in excess 

oxygen gas. 
 

    
…………………………………………………………………………….. 

 
[2] 

     

 

 

 

– End of Paper 4 – 
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