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Section A 
Answer all the questions in this section in the spaces provided. 

The total mark for this section is 50. 
 

A1 Choose from the following substances to answer the questions below.    [7] 

 

Concentrated sulphuric acid 
Manganese (IV) oxide 
Phosphoric (V) acid 
Copper (II) sulphate 
Vanadium (V) oxide 

Aluminium oxide  
Titanium 

Nickel 
Yeast 
Iron 

 

Each substance can be used once, more than once or not at all. 

Name a catalyst for each of the following reactions: 

 (a) Decomposition of hydrogen peroxide   ___________________________ 

 (b) Contact process       ___________________________ 

 (c) Haber process       ___________________________ 

 (d) Hydration of ethene to produce ethanol   ___________________________ 

 (e) Hydrogenation of margarine     ___________________________ 

(f) Catalytic cracking of naphtha to produce ethene  ___________________________ 

 (g) Fermentation of sugar to produce ethanol   ___________________________ 

 

 

A2 Chlorine is a reactive halogen.  It forms compounds with both bromine and sodium.  

Bromine chloride (BrCl) melts at –66°C and sodium chloride (NaCl) melts at 808°C.  

(a) Name the types of bonds present in each substance.      [2] 

 Bromine chloride : ___________________________ 

 Sodium chloride :  ___________________________ 

(b) Explain the difference in melting points in terms of their bondings.   [4] 

 

 

 

 

 

 

(c) Draw a 'dot' and 'cross' diagram to show the bonding in bromine chloride.   

Show only the outer shell electrons.         [2] 
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A3 The following experimental set-up which was used by a student to perform a experiment.  The  

two black colour electrodes used are graphite electrodes. 

 

 
 

(a) What is the function of Set-up B in this experiment?      [1] 

 

 

 

(b) When the switch is closed, what would be observed in Set-up B?    [2] 

 

 

 

(c) If the electrolyte used in Set-up A is dilute aqueous copper (II) chloride, name the 

products produced at the cathode and anode in Set–up A.     [2] 

 Cathode  : _____________________ 

 Anode : _____________________ 

(d) Give the half equation of the reaction that occur at the cathode in Set–up A.    [1] 

 

 

(e) If the electrolyte used in Set-up A is changed to concentrated sodium chloride solution 

and both the electrodes changed to copper.  Give the half equation of the reactions that 

occur at the cathode and anode respectively.         [2] 

  

Equations at cathode  : _________________________________________________ 

 Equations at anode : _________________________________________________ 
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A4 A new element Lerine has been isolated. It is a reactive poisonous gas at room temperature and 

pressure. It is slightly soluble in water forming an acidic solution.  Lerine reacts violently with 

molten sodium to form a white solid. This white solid has a melting point of 909°C.  It is also a 

good conductor of electricity in both aqueous and molten state. 

 

(a) (i) Which group in the Periodic Table is Lerine likely to fall in?    [1] 

 

 

(ii) Name another element in the same group that exist as a solid at 25°C.  [1] 

 

 

(b) (i) How many electrons will a Lerine atom have in its outermost shell?  [1] 

 

 

 (ii)  Give the formula of its ion if its symbol is Le.      [1] 

 

 

(c) (i) Using the symbol Le for Lerine, write a balanced chemical equation to show its 

 reaction with sodium.             [1] 

 

       

(ii)  In this reaction with sodium, is the white solid formed ionic or covalent? Explain. 

               [2] 

 

 

 

 

 

                    

A5 Sulphuric acid is a strong acid and the carboxylic acid made by the oxidation of Oil of Neem is 

a weak acid.  Both acids will react with calcium carbonate. 

(a) Describe what you would see when solid calcium carbonate is added to an aqueous 

solution of either acid.           [1] 

 

 

 

 

(b) Aqueous solutions of the two acids, with the same concentration, react at different 

         rates with the solid carbonate. Suggest a reason why they react at different rates.  [2] 
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A6 Precipitation may occur when two aqueous solutions are mixed. 

(a) Complete the following table.          [6] 

 

Solution mixed together Formula of 

precipitate formed 

Colour of  

precipitate formed 

(i) zinc nitrate and  

 sodium hydroxide 

  

(ii) sodium iodide and 

 lead (II) nitrate 

  

(iii) barium nitrate and 

 sodium sulphate 

  

 

(b)   Using the reaction in (a)(iii), write a balanced ionic equation to show the reaction. [1] 

 

 

 (c) Name the physical process used to obtain the precipitate from a(ii).   [1] 

 

 

 

A7 A sample of silver chloride was made by dissolving 17.0g of silver nitrate in water, adding an 

excess of dilute hydrochloric acid, filtering off the precipitate, rinsing, washing and drying it.  

The mass of the product was 10.0g.  What was the percentage yield in this experiment? [3] 
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A8 Two naturally occurring ores of copper are cuprite, Cu2O, and tenorite, CuO. 

 

(a)  Give the oxidation state of copper in each ore.       [2] 

(i) oxidation state of copper in Cu2O   ___________________ 

(ii) oxidation state of copper in CuO    ___________________ 

 

(b)  Copper can be extracted from tenorite by heating the ore with powdered carbon. 

 

     (i)   Write an equation for this reaction.        [1] 

 

 

(ii)  Explain, in terms of electrons, why the copper in tenorite has been reduced. [1] 

 

 

 

 

(c) Tenorite is found to contain 20% impurities. How many grams of copper can be extracted 

from 100g of tenorite?           [2] 
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Section B 
Answer three questions 

Answer both question B9 and question B10. 

Choose either question B11 or question B12. 

 

B9 Barium was discovered by Humphrey Davy in 1808. It is a silvery-white metal which is more 

reactive than calcium. 

(a) To which group of the Periodic Table do both barium and calcium belong?  [1] 

(b) The apparatus below can be used to compare the reactivity of barium and calcium  

with water. 

 
 

(i) Name the gas formed when calcium reacts with water.    [1] 

(ii) To make the comparison `fair', the amounts of barium and calcium are  

kept the same. State two other factors which should be kept the same to  

make the comparison fair.         [2] 

(iii) After a certain time, the plunger of the syringe in the barium experiment  

had moved further than that in the calcium experiment. Explain how this  

shows that barium is more reactive than calcium.     [2] 

(c)  When barium reacts with water, barium hydroxide is formed.  The barium hydroxide 

reacts with hydrochloric acid to form barium chloride. 

(i) Write a balanced chemical equation for the formation of barium chloride. [1] 

(ii) Write the ionic equation for the formation of barium chloride.   [1] 

(iii) Barium chloride may be used in testing for sulphate ions.  

Give the observation and the ionic equation of the reaction.     [2] 

 

 

B10 (a) In the Haber process, nitrogen reacts with hydrogen to form ammonia. 

               N2 + 3H2 → 2NH3  ∆H = –92 kJ/mol 

In this reaction, some bonds are broken and others are formed. 

         (i) What is the total number of bonds in two molecules of ammonia?   [1] 

          (ii)  Explain why this reaction is exothermic.       [1] 

 (iii) Sketch the energy profile diagram for the Haber Process.    [1] 

(b)  Give either the name or the symbols of two members of each of the following classes of 

elements:             [3] 

          (i)   the halogens; 

          (ii)  the noble gases; 

          (iii)  the alkali metals; 

(c) Recent research has found several other allotropes of carbon, named fullerenes. One of 

these allotropes has a relative molecular mass, Mr of 720. 

          (i) Explain what is meant by an allotrope.       [1] 

         (ii)  Name the two common allotropes of carbon.      [2] 

          (iii)  Calculate the formula of the fullerene with Mr = 720.     [1] 
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B11 The flow diagram refers to processes used in manufacturing an important ammonium fertiliser. 

 

 
 

(a) Give the name of 

  (i) process A.             [1] 

  (ii) process B.             [1] 

         (iii) process C.             [1] 

   (iv) process D.             [1] 

   (v) process E.            [1] 

 

 (b) Suggest the identity of 

   (i) yellow powder X.           [1] 

   (ii) substance Y.            [1] 

 

(c) State the conditions for 

  (i) process C.             [1] 

  (ii) process E.            [1] 

 

(d) Write a balanced equation to show the formation of substance Y.    [1] 

 

Air 

Nitrogen 

Naphtha 

Process A 

Hydrogen 

Process B 

Process C 

Ammonia 

Sulphur 
trioxide 

Sulphur 
dioxide 

Yellow 
powder X 

Process D 

Process E 

Substance Y 

Process G 

Process F 

Sulphuric 
acid 
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B12 The table below shows some data about the homologous series of alkanes. 

Alkane no. of 

carbon 

atoms per 

molecule 

melting 

point /°C 

Boiling 

point /°C 

energy released by 

complete 

combustion of one 

gram of alkane/ kJ 

no. of isomers 

 n   E  

methane 1 –183 –162 55.6 1 

ethane 2 –183 –89 52 1 

propane 3 –188 –42 50.5 1 

butane 4 –138 0 49.7 2 

pentane 5 –130 36  3 

hexane 6 –95 69 48.8 5 

heptane 7 –91 98 48.5 9 

 

(a) Plot a graph of E against n on the graph paper provided.     [3] 

(b)   Use your graph to estimate the value of E for pentane.     [1] 

(c) Calculate the energy released by the complete combustion of one mole of ethane. [2] 

(d) Draw the structural formulae for the three isomers of pentane.    [3] 

(e) Methane reacts slowly with chlorine in the presence of sunlight to form  

chloromethane and hydrogen chloride. Draw the structural formula of  

chloromethane.            [1] 

 

 

 

 

~  The End  ~ 
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