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 (c) State the chemical name of structure B. 

 [1]

 
 
 (d) Structure F has several uses. Which one of the following is a correct use of structure F? 
 Tick one box. 
 
 

 for cutting metals 
  

 

 as a lubricant 
  

 

 for filling balloons 
  

 

 as an insulator 
  [1]

 
 
 (e) The structures A to E are compounds. What do you understand by the term compound? 

 

 [1]

 
 
 (f) State the type of bonding in structure A. 

 [1]

 
 
 [Total: 10] 
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 (d) Iron has several isotopes. 
 
 (i) What do you understand by the term isotopes? 

 [1]

 
 (ii) The table shows the number of subatomic particles in an atom of iron. 
 
 

type of particle number of particles relative charge on the particle 

electron 26  

neutron 30  

proton 26  

 
 
 Complete the table to show the relative charge on each particle. [3] 
 
 (iii) State the number of nucleons in this isotope of iron. 

 [1]

 
 
 (e) Some isotopes are radioactive. State one industrial use of radioactive isotopes. 

 [1]

 
 
 (f) Iron reacts with very dilute nitric acid. 
 

Fe  +  2HNO3    Fe(NO3)2  +  H2 

 
 Write a word equation for this reaction. 
 
 
 
 
 
 
 
 [1] 
 
 [Total: 13] 
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 (f) When concentrated seawater is electrolysed, chlorine is formed at one of the electrodes. 
 
 (i) To which Period in the Periodic Table does chlorine belong? 

 [1] 

 
 (ii) Draw the electronic structure of a chlorine molecule. Show only the outer electrons. 
 
 
 
 
 
 
 
 
 
 
 
 [2] 
 
 
 (g) Drinking water can be obtained by purifying seawater. 
 Explain why distillation rather than filtration is used to purify seawater for drinking. 

 

 [2] 

 
 [Total: 11] 
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5 Pure dry crystals of magnesium sulphate can be made by reacting excess magnesium 
powder with dilute sulphuric acid. 

 
 (a) During the reaction, bubbles of a colourless gas are given off. 
 State the name of this gas. 

 [1] 

 
 
 (b) (i) Why is excess magnesium used? 

 [1]

 
 (ii) How is the excess magnesium removed from the reaction mixture? 

 [1]

 
 
 (c) Describe how you can obtain pure dry crystals of magnesium sulphate from a solution 

of magnesium sulphate. 

 

 [2] 

 
 
 (d) (i) Describe one other reaction that makes magnesium sulphate. 

 

 [1] 

 
 (ii) Write a word equation for the reaction you suggested in part (d)(i). 
 
 
 
 
 
 [1] 
 
 (iii) Magnesium sulphate can be used as a medicine. Explain why the chemicals used 

in medicines need to be as pure as possible. 

 

 [1]
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 (e) A student repeats the experiment using excess sulphuric acid. 
 She obtains 24 g of magnesium sulphate from 4.8 g of magnesium. 
 How much magnesium sulphate can the student obtain from 1.2 g of magnesium? 
 
 
 
 
 
 
 
 [1] 
 
 
 (f) A sample of 20 g of impure magnesium sulphate contains 19.5 g of magnesium 
  sulphate. 
 Calculate the percentage purity of the magnesium sulphate. 
 
 
 
 
 
 
 
 
 [1] 
 
 [Total: 10] 
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6 Petroleum is separated into useful fractions by distillation. 
 

petroleum

fuel gas

fractions

petrol

paraffin

diesel

lubricating fraction

bitumen  
 
 
 (a) (i) What do you understand by the term fraction? 

 

 [1] 

 
 (ii) Which fraction has the lowest boiling point? 

 [1]

 
 (iii) Describe how distillation is used to separate these fractions. 

 

 

 [2]

 
 (iv) State a use for 

the paraffin fraction,  

the bitumen fraction.  [2]
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 (b) Ethene can be made by cracking certain hydrocarbon fractions. 
 
 (i) Explain what is meant by the term cracking. 

 

 [1]

 
 
 (ii) Complete the equation for the cracking of tetradecane, C14H30. 

C14H30       +  C2H4 [1] 

 
 
 (c) Ethanol is formed when steam reacts with ethene at high pressure and temperature. A 

catalyst of phosphoric acid is used. 
 

ethene  + steam    ethanol 
 
 (i) What is the function of the catalyst? 

 [1] 

 
 (ii) What is the meaning of the symbol ? 

 [1]

 
 (iii) Ethanol is also formed when yeast grows in sugar solution. 
 What is this process called? 
 Put a ring around the correct answer. 
 
 

addition  combustion  fermentation  neutralisation 
 

[1] 

 
 (iv) Phosphoric acid is a typical acid. State what you would observe when a solution of 

phosphoric acid is added to 

blue litmus,  

a solution of sodium carbonate.  [2]

 
 [Total: 13] 
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