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JUNIOR LYCEUM ANNUAL EXAMINATIONS 2005 
Educational Assessment Unit - Education Division 

 
 

FORM 5    CHEMISTRY   TIME: 1hr 45min 
 
 
Name: _________________________      Class: ________ 
 
 
Useful Data:  A copy of the Periodic Table is printed below. 
  Relative atomic masses may be taken as:  Ca = 40,  C =12,  O = 16 
  One mole of any gas occupies 22.4 dm3 at standard temperature and pressure. 
 
 

PERIODIC TABLE 
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SECTION A:  Answer ALL questions in this section, using the spaces provided. 
   This section carries 60 marks. 
 
1. The questions below refer to the following substances: 
 

  aluminium metal,      barium sulphate,                  ammonium chloride,        
  zinc carbonate,          copper metal,                       lead (II) oxide,         
  magnesium metal,     potassium hydroxide,          sodium hydrogen sulphate.   
 

 Some of these substances may be used more than once. 
 

Select from the above list: 
 

a) a metal that reacts with dilute hydrochloric acid to give vigorous effervescence and liberate  

 hydrogen.  ______________________ 

b) a metal that can react both with dilute sulphuric acid and with sodium hydroxide. 

 ______________________ 

c) a metal that does NOT react with dilute hydrochloric acid or dilute sulphuric acid. _______ 

d) an insoluble base that reacts with dilute nitric acid. ________________________________ 

e) an alkali (a soluble base).    ___________________________________________________ 

f) a soluble normal salt.   ______________________________________________________ 

g) an acid salt.   ____________________________ 

h) a substance that reacts with a dilute acid to liberate carbon dioxide gas. 

 ________________________________________ 

i) a substance that liberates ammonia gas when heated with sodium hydroxide solution 

 ________________________________________ 

j) an insoluble salt that can be prepared by precipitation _____________________________ 

     (10 marks) 

 
2. Sodium fluoride is similar to sodium chloride. 
 

 a) Name the ‘family’ of elements to which sodium and fluorine belong. 

  sodium: ____________________   fluorine: _____________________ (2 marks) 

b) Sodium fluoride is an ionic compound.  Draw diagrams to show the electron 

configuration and charge of the sodium ion and the fluoride ion. 

  

 
 
 
 
 
 
     (3 marks) 
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 c) Sodium fluoride solution undergoes electrolysis.  Give a reason why sodium is not  

  obtained at the cathode. 

  ____________________________________________________________ (1 mark) 

 d) Fluorine will displace bromine from potassium bromide according to the equation: 

  F2    +    2NaBr    →     2NaF    +    Br2  

  (i) Rewrite this as an ionic equation omitting spectator ions. 

   _____________________________________________ (2 marks) 

  (ii)  Explain why this is a redox reaction. 

   _______________________________________________________________ 

   _____________________________________________ (2 marks) 

 
 
3. a) This question is about the effect of concentration and of temperature on an equilibrium  

 mixture. 
  The equation for the system is: 
  
    Co2+ 

(aq)    +    4Cl- (aq)                CoCl4
2- (aq)        ∆H    =    + 

   

  i) What colour would the mixture turn to if some concentrated hydrochloric acid  

  is added?  _______________________________________________ (1 mark) 

   Give a reason for your answer using Le Chatelier’s principle. 

   _________________________________________________________________ 

   _________________________________________________________________ 

   _______________________________________________________ (2 marks) 

  ii)  The forward reaction is endothermic.  If a warm sample of the mixture is cooled, it  

  turns pink. Explain this observation in terms of Le Chatelier’s principle. 

   _________________________________________________________________ 

   ______________________________________________________ (2 marks) 

 b) Cobalt chloride can act as a catalyst.  What effect (if any) does a catalyst have on  

 the equilibrium position?  ________________________________________ 

  Explain your answer.  ____________________________________________________ 

 _______________________________________________________________________ 

 ______________________________________________________________ (3 marks) 

 c) Cobalt  is a transition metal.  Give two properties (apart from acting as a catalyst) that  

 cobalt would show. 

  ______________________________________________________________ (2 marks) 

 

pink blue 
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4. 200cm3 of hydrochloric acid of concentration 2.0M (2mol dm-3) are added to 5g of  
 lump form marble (calcium carbonate) at a temperature of 30˚C. 
 The reaction represented by the following equation takes place. 
 

CaCO3 (s)    +    2HCl(aq)    →     CaCl2 (aq)    +    H2O(l)    +    CO2 (g) 

 

 a) What would be the effect on the rate of reaction (increases / decreases) when each of  
  the following changes are made in turn. In each case, assume that all other  
  conditions remain identical.  Give a reason for your answers using the idea of  
  particle collisions. 
  

New Condition Rate Reason 
 
(i) 

 
5g of powdered  
marble 

  
 
 
 

 
(ii)  

 
200cm3 of 1.0M 
(1.0 mol dm-3) HCl 

  
 
 
 

 
(iii)  

 
The reaction is 
carried out at 20ºC 

  
 
 
 

     (6 marks) 
 
 (b) Sketch the curve you would obtain for a graph that shows the volume of carbon  
  dioxide liberated at fixed time intervals. 
   
 
 
 
 
 
 
 
 
 
 
 
     (2 marks) 
 
 
 c) Calculate the volume of carbon dioxide liberated at stp when 5g of calcium carbonate  

 react completely with the acid. 
 
 
 
 
 
       (2 marks) 
 
 

time 

Volume of CO2 
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5. This question is about analysis of compounds. 
 a) On heating a white crystalline solid A, it produces brown fumes and a gas which  

 relights a glowing splint.  The residue is yellow when hot and white when cold.   
  Give the: 
  i) Name or formula of the cation in A:  ___________________________ 

  ii)  Name or formula of the anion in A:  ___________________________ (2 marks) 

 
 b) A solid sample of an unknown substance B produces a yellow colour in a Bunsen flame  

 when a flame test is carried out. 
  When dilute hydrochloric acid is added to solid B and warmed, a colourless pungent  

 smelling gas is liberated. 
  Give the: 
  i) Name or formula of the cation in B:  ___________________________ 

  ii)  Name or formula of the anion in B:  ___________________________ (2 marks) 

 

 c) A student needed to determine the concentration of a solution of sulphuric acid by  
 titration against potassium hydroxide solution of concentration 0.2 mol dm-3 (0.2 M). 

  For each titre carried out, a volume of 25cm3 potassium hydroxide was used. 
  The equation for the reaction is: 
  

   2KOH    +    H2SO4    →     K2SO4    +    2H2O 

  The results obtained are shown in the following table: 

 Readings Rough Titre 1 Titre 2 
2nd burette reading 17.5 34.1 16.7 
1st burette reading 0.0 17.5 0.0 
Volume H2SO4 used (cm3) 17.5 16.6 16.7 

 
  i) Calculate the number of moles of KOH in 25cm3 solution. 
 
 
 
       (2 marks) 
  ii)  Use your answer to part (i) and the mole ratio of alkali:acid (from the balanced  

  equation) to find the number of moles of sulphuric acid that must have reacted. 
 
 
 
       (1 marks) 
  iii)  Calculate the average titre value of sulphuric acid used in the titration. 
 
 
       (1 mark) 
  iv) Use your answers to parts (ii) and (iii) to calculate the concentration of the  

  sulphuric acid solution. 
 
 
 
       (2 marks) 
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6. This question compares the properties of ethane, C2H6 and ethene C2H4 which are members 
of different homologous series. 

 
a) Give the structural formula for ethane and ethene 

 
Name Structural formula 

 
 
Ethane:  

 
 
 
 
 

 
 
Ethene: 

 
 
 
 
 

       (2 marks) 
 
 b) Ethane and ethene differ in the way they burn. 
   

  (i) Describe briefly, the difference in the appearance of the flame, when each gas is  
  burned. 

   ethane: the flame is ______________________________________ 

   ethene: the flame is ______________________________________ (2 marks) 
 
  (ii)  Write a balanced equation for the complete combustion of ONE of these gases. 

   _________________________________________________________ (2 marks) 
 
 c) Ethane and ethene also differ in their reaction with bromine water. 

  (i) Describe briefly what is SEEN when each compound is tested with bromine water. 

   Ethane: __________________________________________________ 

   Ethene: __________________________________________________ (2 marks) 
 
  (ii)  Write a balanced equation to show how ONE of these compounds reacts with  

  bromine water. 

   ________________________________________________________ (2 marks) 
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SECTION B:  Answer any TWO questions from this section on the separate sheets  
   provided.  Each question carries 20 marks. 

 
7. The diagram below represents a fractionating column used in the refining of crude oil. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a) (i) Crude oil is a mixture of hydrocarbons which can be separated by fractional  

  distillation.  Describe the principle of this physical process emphasizing the  

  difference between the fractions obtained. (6 marks) 

 

 (ii)  Give a use for any four of the fractions shown in the diagram. (4 marks) 

 

 

b) The process of cracking is used to break down heavy fractions into smaller, more useful  

 hydrocarbons.  Describe the principle of this chemical process, including conditions and  

 an equation.     (6 makrs) 

 

 

c) Crude oil contains small amounts of sulphur compounds which are removed from some  

 fuels such as petrol.  Briefly explain the pollution problems which would arise if the  

 sulphur compounds were not removed.   (4 marks) 

 
 

 

 

 

 

 

 

 

 

petroleum gases 

petrol  

kerosene 

naphtha 

diesel (gas oil) 

lubricating oil 

heavy fuel oil 

bitumen 
crude oil 
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8. You have learnt how to prepare eight different gases in the laboratory.  Three of these gases  
 are:  oxygen, hydrogen chloride, and sulphur dioxide. 

 
a) How would you test for each gas? (5 marks) 
 
b) Give one industrial use for each gas. (3 marks) 
 
c) Select ONE of the three gases given above and draw a clear, well-labelled diagram of  
 the apparatus that you would use to prepare and collect a dry sample of the gas.   
 Your answer should include the names of the reagent(s) and a balanced equation for the 
 reaction.    (12 marks) 

 
 
  
 
9. Explain the meaning of the underlined words in the following statements, which refer to the 

properties of carbon and its compounds.  For each property give one observation.  Write the 
balanced equations for parts (a), (b) and (c). 
 

 a) Washing soda crystals (Na2CO3.10H2O) are efflorescent. (5 marks) 
 
 

b) Carbon acts as a reducing agent when heated with copper (II) oxide. (5 marks) 
 
 
c) (i) Carbon monoxide burns exothermically in air (oxygen) to form another gas. 
      (4 marks) 
 (ii)  The gas formed in (c)(i) then reacts with lime water (calcium hydroxide solution)  
  to form a precipitate. (4 marks) 
 
 
d) Solid carbon dioxide (dry ice) sublimes. (2 marks) 

 
 
________________________________END________________________________ 

 
 
 
 

 


