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Answer all questions. Write your answers in the spaces provided on the question paper. 
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Answer any 3 questions. Write your answers on the separate foolscap paper provided. 
All essential working must be shown. 
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Section  A (45 marks)  
Answer ALL questions from this Section. 
 
1. The following is a list of formulae of organic compounds. 
 
         C2H5COOH      C3H7OH      C5H10    C3H6 C3H8 
 

Which of the above formulae fit the following descriptions? 
a. a compound which dissolves in water to form an acidic solution        [1] 

 

 
b. a compound which is not a hydrocarbon            [1] 

 

 
c. two compounds which are from the same homologous series        [1] 

 

 
d. two compounds which react to form an ester           [1] 

 

 
e. a compound which undergoes an addition reaction with steam        [1] 

 

 
f. a compound which is oxidised by acidified potassium dichromate(VI)  

to give propanoic acid               [1] 
 

 
2. Explain the following observations or reactions: 
 

a. Copper (II) sulphate crystals can be prepared by the reaction of excess copper(II) 
oxide and dilute sulphuric acid, followed by filtration and crystallization.  However, 
sodium sulphate crystals cannot be prepared by the reaction of excess sodium 
hydroxide and dilute sulphuric acid, followed by filtration and crystallization.      [2] 
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b. When an excess of dilute sulphuric acid is added to lead(II) oxide, the reaction stops 
before all the lead(II) oxide has completely reacted.           [2] 

 

 

 

 

 

 
 
c. When testing for a chloride, the solution should be acidified with dilute nitric acid 

before either aqueous silver nitrate and aqueous lead(II) nitrate is added.       [2] 
 

 

 

 

 

 

 

 
 

d. When ethene is added to aqueous bromine, it decolourises the reddish-brown 
bromine solution rapidly.  However, when ethane is added to aqueous bromine, it 
decolourises bromine very slowly even in the presence of sunlight.  Explain the 
above observations.                  [2] 

 

 

 

 

 

 
 
3. Hydrogen can be manufactured from methane and steam in the following reaction. 
 

CH4(g) + H2O(g) → CO(g) + 3H2(g) ;  ∆∆∆∆H = +210 kJ 
 
 When one mole of CH4 reacts, the energy change is 210kJ. 
 
 a. What type of energy change occurs when  bonds are broken?           [1] 
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b. What type of energy change occurs when bonds are formed?             [1] 
 

 

 
 

c. Which is the larger of the energy changes taking place in the reaction above, bond 
breaking or bond forming? Explain your answer.                [2] 

 

 

 

 

 
 

d. How much heat is required to produce 2g of H2?                [1] 
 

 

 
 
 e. Name a major source of methane.              [1] 

 

 
 
 

4. 25 cm3 of an alkali, XOH, reacted with 30 cm3 of dilute hydrochloric acid. The acid 
concentration was 3.10 g/dm3 and the alkali concentration was 4.08 g/dm3. Calculate 
a.  the molarity of the acid,               [1]
   
 
 
 
 
 
 b. the molarity of the alkali,              [2] 
 
 
 
 
 
 
 
 c. the relative molecular mass of the alkali,            [2]
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d. the relative atomic mass of X and hence deduce the identity of X.        [2]
   

 
 
 
 
 
 
 
5. Aqueous iron(II) ions react with acidified aqueous potassium manganate(VII) according to 

the equation below. 
 

2+ + 3+ 2+
4 2
-5Fe (aq) + 8H (aq) + MnO (aq)  5Fe (aq) + 4H O(l) + Mn (aq)    →  

 
a. What is the reducing agent in this reaction?  Explain your answer.        [2] 

 

 

 
 
b. Describe briefly how aqueous potassium iodide can be used to test  

for an oxidising agent.                [2] 
 

 

 

 
 
6. Fluorine can form either covalent or ionic bonds. 

a. Draw a ‘dot-and-cross’ diagram (showing all electron shells) to show the bonding in 
      (i) sodium fluoride, NaF,              [1] 
    
 
 
 
 
 
 
 
 
 
 

(ii) fluorine, F2.                [1] 
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b. Explain why sodium fluoride has a higher melting point than fluorine.        [2] 
 

 

 

 

 

 
7. a.   What is meant by ‘catalyst’?              [1] 

 

 

 

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

    (i) nitrogen to ammonia              [1] 
 

 
     (ii)     hydrogen peroxide to oxygen             [1] 

 

       
(iii)  sulphur dioxide to sulphur trioxide            [1] 

 

 
   (iv)  an alkene to an alcohol              [1] 

 

 
   (v)  an alkene to an alkane              [1] 

 

 
8. Sulphuric acid is manufactured industrially by the Contact Process.  The first stage 

involves reacting sulphur with air to form sulphur dioxide.   
a. Write a balanced equation for the above reaction.                [1] 

 

 
b. The second stage involves the reaction of sulphur dioxide with oxygen to produce 

sulphur trioxide. What are the two conditions needed for the formation of sulphur 
trioxide.                      [2] 

 

 

 
c. Write a balanced equation for the formation of sulphur trioxide.              [1] 
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Section  B (30 marks)  
Answer THREE questions from this Section. 
Each question is allocated TEN marks 
 
1. This diagram shows an electrolysis tank used industrially to produce aluminium from 

aluminium oxide. 
Pure aluminium oxide melts at 2045°C. 
 

 
 

a. State and explain why the cryolite is added to the aluminium oxide.       [1] 
 
b. Construct ionic equations for the reactions which take place at the electrodes.      [2] 
 
c. Explain why the carbon anodes need replacing regularly.         [1] 
 
d. 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.               [3] 

     (ii)    Describe what happens at each electrode during the electrolysis.       [3] 
 
2. a. When a beaker of ethanol was left exposed to air for several days, the volume of 

 liquid was found to have decreased and the remaining liquid tasted sour. On addition 
 of a spatula of sodium carbonate to the beaker, effervescence was observed and the 
 gas turned limewater chalky. After the reaction was completed, the solution was 
 evaporated to dryness. A white solid was obtained. Explain the above observations 
 and write the equations where appropriate.            [4] 

 
b. Polyvinylchloride (PVC) is an addition polymer. Part of the PVC polymer is shown 

below.  

  
(i) What is the repeating unit (ie. Monomer)?           [1] 
 
(ii) Draw the full structural formula of the monomer.          [1] 
 
(iii) What is the name of the monomer?             [1] 
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c. Give the name and full structural formula of the products formed in the following 
reactions:                       [3] 

 
 
 
3. a. Selenium, Se, is in Group VI of the Periodic Table. 
     (i)  How many electrons are there in the outer shell of an atom of selenium?     [1] 
   (ii) Is selenium a metal or a non-metal?            [1] 
   (iii) Will the oxide(s) of selenium be acidic, basic or amphoteric?       [1] 
   (iv) Write the formula for an ion you would predict selenium to form.       [1] 
 

b. (i) Name two noble gases.              [1] 
 (ii) Describe one property of the elements of the noble gas group.       [1] 

   (iii) Describe a use of one of the gases named in b(i).         [1] 
 

c. (i)     Explain how the lubricating action of graphite depends on its structure.      [1] 
     (ii)    Using your knowledge of its structure, explain why diamond is not  

used as a lubricant.                               [2] 
 
 
4. Ammonia is manufactured in the Haber Process. The following graph shows the amount 

of ammonia present in the equilibrium mixture under different conditions of temperature 
and pressure. 

 

 
 

a. Use the graph to deduce the effect of increasing the pressure on the percentage of 
ammonia in the equilibrium mixture.                        [1] 
 

b. An industrial process uses conditions of 450°C and 200 atm. 
            (i)  Use the graph to find the percentage of ammonia in the equilibrium mixture. 
            (ii)    Suggest one advantage and one disadvantage of using 450°C rather  

than 350 °C as the working temperature.                          [3]
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c. Explain why expensive metals are economical to use as catalysts.                       [1] 

 
         d. A student has three test-tubes of gas. One tube contains ammonia, one contains 
             hydrogen and one contains nitrogen. Describe tests the student could do to identify 

the three gases.                                             [2] 
 

e. Describe briefly how you would prepare crystals of ammonium sulphate, starting 
with aqueous ammonia.               [3] 

         
 
 
 
 
 

~  The End  ~ 
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