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Section  A (50 marks) 

Answer ALL questions from this Section. 

 

1. The following is a list of structural formulae of organic compounds.       [7] 

  
 

Using only the letters, A to H, to answer the following questions. 

(a) a compound which dissolves in water to form an acidic solution    _____ 

(b) an ester called as propyl methanoate         _____       

(c) two hydrocarbons which are from the same homologous series    _____       

(d) two compounds which react to form an ester       _____      

(e) a hydrocarbon which undergoes an addition reaction with steam    _____       

(f) two pairs of isomers  

(i) first pair :   ______ and ______ 

(ii) second pair :  ______ and ______ 

             
 
2. These diagrams show the electron arrangement in the outer shells of five 

elements, A to E. All elements are from Period 3 of the Periodic Table. 

 

(a) Put the letters A to E in the table to show which elements are metals and 
which are non-metals.              [3] 

 
 Metals Non−metals 
Elements  
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(b) Which element is most likely to be in Group VI?           [1] 
 

 
(c) Which element will form an ion of the type X2+?          [1] 

 

 
(d) Which element has an atomic number of 15?           [1] 

 

 
(e) Which two elements will form an ionic compound with a formula of the type 

YZ2?                  [1] 
 

 
 
3. Chlorine can form either covalent or ionic bonds. 

(a) Draw a ‘dot-and-cross’ diagram (showing only outer electron shells) to show 
the bonding in 

      (i) sodium chloride, NaCl,             [2] 
    
 
 
 
 
 
 
 
 

(ii)  chlorine gas, Cl2              [2] 
 
 
 
 
 
 
 
 
 

(b) Explain why sodium chloride has a higher melting point than chlorine.      [3] 
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4. (a)   What is meant by ‘catalyst’?             [1] 
 

 

 

 
(b) Name a catalyst used for each of the following conversions. 

    (i) nitrogen to ammonia              [1] 
 

 
(ii)  sulphur dioxide to sulphur trioxide           [1] 

 

 
   (iii)  an alkene to an alcohol             [1] 

 

 
   (iv)  an alkene to an alkane             [1] 

 

 
 
5. Aqueous sodium chloride can be prepared by titrating aqueous sodium hydroxide 

with dilute hydrochloric acid. The equation for this reaction is shown below. 
 

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

In this titration, 25.0 cm3 of 1.5 mol/dm3 sodium hydroxide was used. 
 

(a)   Calculate the volume of 2.0 mol/dm3 hydrochloric acid needed to neutralise 
the alkali.                  [2] 

 
 
 
 
 
 
 
 

(b)   Calculate the mass of sodium chloride formed.              [2] 
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6. Hydrogen chloride can be manufactured by reacting hydrogen and chlorine 
together. The reaction is exothermic. 

 

   H – H   +   Cl – Cl   →   H – Cl   +   H – Cl 
 
  (a) What is the meaning of the term exothermic?           [1] 

 

 

 

  
(b)   Explain, in terms of bond breaking and bond making, why the reaction 

between hydrogen and chlorine is exothermic.                  [2] 
 

 

 

 

 

 

7. When copper(I) oxide dissolves in dilute sulphuric acid, copper(II) sulphate and 
copper metal are produced. 
(a) Write the balanced chemical equation for the reaction.         [1] 

 

 

 
(b) Discuss the changes in the oxidation states of copper in this reaction.       [2] 

 

 

 

 

 
(c) Is copper(I) oxide oxidised or reduced this reaction?          [1] 

 

 

 
(d) This reaction is called a disproportionation reaction. From your answer  

   in (ii), deduce one characteristic feature of a disproportionation reaction.  [2] 
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8. (a) Apart from fuel, what is the other substance needed for combustion or 
 burning?                      [1] 

 

 

 
(b) Petrol is a hydrocarbon. What are the products of complete combustion of 

petrol in a car engine?                      [1] 
 

 

 
(c) How does the supply of air affect the products of combustion?       [1] 

 

 

 
(d) The graphs below show approximately how the emissions of hydrocarbons, 

oxides of nitrogen and carbon monoxide vary with speed. Emissions are 
measured in g/km, but note the scale for carbon monoxide emissions are ten 
times greater than that for the other two pollutant gases. 

 

  
 
(i) What speed is best for reducing the emission of hydrocarbons?      [1] 

 

 
(ii) What speed is best for reducing the emission of carbon monoxide?  [1] 

 

 
(iii) What speed is best for reducing the overall emission of these gases?  

                 [1] 
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9. Some pills for headaches consist of a drug to stop the pain, a powdered solid acid 
and a powdered carbonate. The pills come sealed in foil. When the pills are 
placed in water there is effervescence of a gas. The liquid is then swallowed when 
the effervescence stopped. 

 
(a)   (i)   Name the gas that produces the effervescence.          [1] 

 

 
        (ii)  Why does the reaction only take place in water?          [1] 

 

 

 

 
(b)   Why do the pills contain the acid and carbonate as powders?        [1] 

 

 

 
(c)   Why is it necessary to keep such pills sealed in foil?          [1] 

 

 

 
(d)  Write the ionic equation for the reaction between the acid and the carbonate 

when they are dissolved in water.             [1] 
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Section  B (30 marks) 
Answer ALL  THREE questions from this Section. 

Each question is allocated TEN marks 
 
10. An experiment was carried out to measure the rate of reaction between powdered 

calcium carbonate and dilute acids. 
 

(a)   In Experiment 1, 30cm3 of 1.0 mol/dm3 hydrochloric acid was used to react 
  with 10g of powdered calcium carbonate. 

 
(i) Write a balanced equation, including state symbols, for the reaction 

between powdered calcium carbonate and dilute hydrochloric acid. [2] 
 

(ii)  Calculate the total volume of carbon dioxide that is made from this 
reaction at room temperature and pressure.        [2] 

 
(b)  A further experiment using hydrochloric acid, Experiment 2, was carried out. 

The results of Experiments 1 and 2 are shown on the graph. 

 
 

Suggest the concentration and volume of acid used for Experiment 2.    [2] 
 

(c)  Experiment 3 was carried out using 30 cm3 of 2.0 mol/dm3 sulphuric acid. 
The initial rate of reaction for Experiment 3 was faster than for the other 
experiments but the reaction stopped suddenly after only a small amount of 
gas had been given off. 

      (i) Name the salt formed in Experiment 3.        [1] 
(ii)  Explain why the reaction stops suddenly.         [1] 
(iii)  Explain why the initial rate of reaction was faster than for the  

other experiments.             [2] 
 
 
 
 

volume of carbon dioxide / dm3 

time /s 

0.24 dm3 

Experiment 1 

Experiment 2 
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11.  

(a) This diagram shows an electrolysis tank used industrially to produce   
  aluminium from aluminium oxide. 

  
  One reason that this process is expensive is that the graphite anodes need  
  replacing regularly. 
 
  (i)  Explain, with the help of an equation, why the graphite anodes need  
   replacing regularly.                                                                             [2] 
 
  (ii)  Adding molten cryolite reduces the cost of the process by lowering  
   energy demand.   Explain how adding molten cryolite reduces the  
   energy demand of the process.              [2] 
 
  (iii)  State one use of aluminium. State the property of aluminium which  
   makes it suitable for that use.                                                      [1] 
 
(b) Electrolysis is also used to purify copper. 

(i)  Draw and label a diagram of apparatus which could be used to purify a 
block of impure copper.            [2] 

     (ii)    Describe what happens at each electrode during the electrolysis.  
    Write the equation for the reactions that takes place at the anode and  

   cathode.                [3] 
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12. EITHER 
 
 This chart shows how the percentage of three of the gases in the Earth's 

atmosphere has changed over five thousand million years. 

% of gas in air over time
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Use information from the chart to answer the following questions. 
 

(a)  (i) How long have the percentages of all gases in the atmosphere 
 remained unchanged? 

 
      (ii)  Name gas 3.  Give a reason for your answer.                                     [3] 
 

(b)  (i)   Describe how the percentages of carbon dioxide and oxygen have 
 changed. 

 
(ii)  Suggest an explanation for the changes that have taken place in 

 carbon dioxide and oxygen percentages, identifying the processes 
involved and giving equations for any reactions.                         [7] 
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OR 
 
The flow diagram refers to processes used in manufacturing important ammonium 
compounds. 

 
(a)     Give the name of 

        (i) process A.                                                                   [1] 
        (ii)     process B.                                                              [1] 
        (iii)    process C.                                                              [1] 
 

(b)     (i) Name the substance that reacts with nitric acid in process E to produce 
               ammonium nitrate.                                                       [1] 
        (ii)     Write a balanced equation for the reaction in b(i).                     [1] 
       (iii)    What is the major use of ammonium nitrate?                         [1] 
 

(c)     State the conditions of process C and write an equation to show the 
        formation of ammonia.                                                          [3] 
 

(d)     Process D involves a three-stage process for converting ammonia into nitric 
        acid. 
        Stage 1:  4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(g) 
        Stage 2:  4NO(g) + 2O2(g) → 4NO2(g) 
       Stage 3:  4NO2(g) + 2H2O(I) + O2(g) → 4HNO3(l) 
 
        Use these three equations to write an overall equation for the conversion of 
        ammonia to nitric acid.                                                        [1] 
 
 

~  The End  ~ 

Air 

Nitrogen 

Hydrocarbon X 

Hydrogen 

Process A Process B 

Process C 

Ammonia 

Ammonium nitrate 

Nitric Acid 

Process D 

Process E 
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