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Section  A (50 marks) 

Answer ALL questions from this Section. 

 

 
1. The simplified Periodic Table below shows six elements represented by the letters 

A, B, C, D, E and F. (The letters are not the correct symbols for the elements 
concerned.)    

 
I II      III IV V VI VII O 
    C         

A          E   
        D   F  
 B            

             
 

Using only the given letters, give the formulae of the compounds formed 
between each of the following pairs of elements. 
 

     (a)    A and C  ____________________________ 

      (b)   C and D  ____________________________ 

      (c)  B and E  ____________________________ 

      (d)  B and F  ____________________________ 

      (e)   F and F  ____________________________         [5] 

 
 
2. Complete the following table by filling in the blanks.          [4] 

 

Particle Mass 
Number 

No. of 
protons 

No. of 
neutrons 

No. of 
electrons 

Electronic 
configuration 

Ca2+  20 22  2,8,8 

Cl–   20 18  

 24 11   2,8,1 

 
 
3. With reference to the Periodic Table on the last page, give the chemical symbol of 

a Periodic 3 element which is an              [4] 
 
(a)  alkaline earth metal  _________________ 

(b)  halogen    _________________ 

(c)  noble gas    _________________ 

(d)  able to form oxides of the formula EO2 ___________________ 
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4. The ionic lattice structure of calcium oxide is shown below.   
 

(a) Complete the diagram for the ionic lattice structure of lithium chloride.      [1] 
 

 
(b) Calcium oxide has a melting point of 2572°C while lithium chloride has a 

melting point of 605°C.  Suggest why the melting point of calcium oxide is 
much higher than that of lithium chloride.           [3] 
 

 

 

 

 

 

 
(c)  Explain why lithium chloride conducts electricity in molten or aqueous state  
  but does not conduct electricity in solid state.           [2] 

 

 

 

 

 

 
 

(d)  Draw the electronic structure of calcium oxide, showing only outer shell 
electrons.                 [3]
        

 
 
 
 
 
 
 
 
 

O2− 

O2− 

O2− 

O2− 

Cl− 

Cl− 

 Ca2+ 

Ca2+ 

Ca2+ 

Ca2+ 

Li+ 

 

 

 

Calcium oxide Lithium chloride 

Cl− 
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5. The table below shows the melting points and boiling points of four gases. 
 

 Chlorine fluorine Chlorine 
monoxide 

Sulphur 
dioxide 

Sulphur 
trioxide 

Melting point (°C) –101 –223 –20 –72 16 
Boiling point (°C) –35 –188 3 –10 45 

 
(a)  Which substance would liquefy if placed in melting ice?  Explain.       [2] 

 

 

 

 

 

 
(b)  What would happen if a sample of chlorine gas was placed in a beaker of 

ice?  Explain.                [2] 
 

 

 

 

 

 
(c)  Which substances are solids at –100 °C?           [1] 

 

 

 
(d)  Which substance would turn into a solid if it was placed in liquid chlorine?[1] 

 

 

 
 
6. Explain by giving a reason to the following statements: 

(a)  The litmus paper must be moistened with water before using it to test for 
ammonia.                  [2] 
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(b)  Addition of aqueous ammonia cannot be used to distinguish aluminium ions, 
Al3+ from lead (II) ions, Pb2+.             [2] 
 

 

 

 

 

 

      
(c)  When testing for a chloride, the solution should be acidified with dilute nitric 

acid before adding aqueous silver nitrate solution.         [2] 
 

 

 

 

 

  
 
7. (a)  Explain why 

(i)  aluminium is more durable material than iron for window frames.      [2] 
    (hint: durable means it last longer) 

 

 

 

 
(ii)  aluminium is more expensive than iron although aluminium is the  

most abundant metal in the Earth's crust.           [2] 
 

 

 

 

 
(b) Give three factors in which the availability of a metal depends mainly on.  [3] 
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(c) Give two reasons why metals should be recycled.         [2] 
 

 

 

 

 
8. (a) State three differences between ammonia and a mixture of hydrogen  

and nitrogen.                 [3] 
 

 

 

 

 

 

 

 

 
(b) Ammonia is manufactured by the direct combination of its elements in the 

Haber Process. The mixture of hydrogen and nitrogen gases are heated to a 
high temperature in the presence of finely divided iron as a catalyst at a high 
pressure.  The conversion of the gases to ammonia is not complete and the 
ammonia formed is separated from the unreacted gases. The unreacted 
gases are then re-circulated to the catalyst chamber. 

 
(i)  What would be the ratio by volume in which the nitrogen and  

hydrogen gases are mixed?            [1] 
 

   N2: H2 = ____ : ____  
 
  (ii) State the temperature and pressure used in Haber Process.      [2] 

   Temperature : ________________ 

   Pressure : ___________________ 

(iii)  The conversion of hydrogen and nitrogen to ammonia is not complete. 
Suggest one way of separating the ammonia formed from the rest of 
the unreacted gases.              [1] 
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Section B (30 marks) 
Answer ALL THREE questions on foolscap papers provided. 

Each question is allocated TEN marks 
 
B9. (a)  Describe what changes you would see (if any), when dilute sulphuric acid 

 reacts with: 

   (i)  magnesium metal,              [2] 

   (ii)  copper(lI) carbonate,               [2] 

   (iii)  sodium hydroxide solution,             [1] 

   (iv)  blue litmus paper.               [1] 

(b)  Explain clearly how you would obtain pure crystals of copper(II) sulphate 

from a sample of copper(II) sulphate crystals contaminated with copper(II) 

oxide.                  [4] 

 
B10. The diagram shows the Blast Furnace. 

 
(a)  (i)  W is a compound while X is an element. 

Name the substances W and X.            [2] 

(ii)  Explain why W is added to the Blast Furnace.          [1] 

(b) The reduction of haematite to iron occurs at a temperature of 1500°C. 

Explain what produces the high temperature of 1500°C.        [1] 

(c)  (i)  Name the gaseous reducing agent in the furnace.        [1] 

(ii)  Construct an equation for a reaction in which it is produced.       [1] 

(d)  The iron produced by the Blast Furnace is converted into alloys used in 

building constructions and car manufacturing industries.  Explain what is 

meant by an alloy.               [1] 

 (e) Name the hot gas V.                [1] 
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 (f) (i) Name the substance Z             [1] 

(ii) Construct an equation for the reaction that produces Z.       [1] 

 
B11. (a) The bar chart shows the relative radii of atoms compared to the hydrogen 

 atom. 
 

 
(i) Explain why the size of potassium atom is much larger than lithium 

atom.                [2] 

(ii)  Explain why the size of atoms decreases on going across a period.  [2] 

 
(b) The diagram below shows a chromatogram obtained using solutions of three 
 single dyes (red, yellow and blue) and four other solutions (A, B, C and D). 

 
  

Which of the solutions, A, B, C, D or none contains the following:       [3] 

(i)  one dye only? 

(ii)  three of the dyes? 

(iii)  an unknown dye only? 
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(c) Orange dye was commonly used to make orange soft drinks. Two drops of 
the orange drink were placed at the centre of a circle of filter paper and 
allowed to dry. Drops of pure solvent were slowly added to the centre of the 
filter paper. After a time, four coloured circles were seen, as shown in the 
diagram below. 

 
(i) How many different dyes are there in the fizzy drink?         [1] 

 
(ii) An alternative set of apparatus for this experiment is shown below.  

In this case, a strip of filter paper is used and the filter paper is dipped 
into a solvent. 

 

 
 

Draw and label a chromatogram to show the results you would expect 
if this was set up and left until the solvent reached nearly to the top of 
the filter paper.               [2] 

 
 

~  The End  ~ 
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