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Directions to Candidates 

 

 Write your index number in the space at the top left-hand corner of this page. 

 Answer ALL questions. Write your answers in the spaces provided in this booklet. 

 The mark allocation is indicated at the end of each question. Marks allocated to parts of 

questions are also indicated. 

 In calculations you are advised to show all the steps in your working, giving your 

answer at each stage. 

 The use of electronic calculators is permitted. 

 A Periodic Table is printed on the back of this booklet. 
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Section A: Answer ALL questions in this Section. Write your answers in the spaces 

provided. 

 

1. Write TRUE or FALSE next to each of these statements: 

 

 (a) A pure substance always has a transparent colour.  

 (b) Sea water is a mixture of various substances.  

 (c) Milk in liquid form is a suspension.  

 (d) Water is acting as a solute when sugar dissolves in water.  

 (e) A stain on clothes requires a solvent to remove it.  

 (f) When oil is added to water a solution is produced.  

[Total: 6 marks] 
 
 

2. A student needs to check if a mixture contains some water. A friend suggests using 

anhydrous copper(II) sulfate. 
 

(a) Complete the following word equation: 
 

  anhydrous copper(II) sulfate + water  ___________________________________ 
    (2 marks) 

 (b) Rewrite your answer to part (a) using symbols so as to give a balanced equation. 

 

___________________________________________________________________________ 
    (2 marks) 

 (c) State two observations that can be made during the reaction in part (a). 

   

  Observation 1: _______________________________________________________ 

 

  Observation 2: _______________________________________________________ 
    (2 marks) 

[Total: 6 marks] 
 

 
      

  

6 

6 
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3. Ammonium chloride is a salt of ammonia. 
 

 (a) Give a balanced equation to show the equilibrium that is set up when ammonium 

chloride is heated in a boiling tube. 

 

___________________________________________________________________________ 
    (2 marks) 

 (b) Draw a labelled diagram to show what occurs when some ammonium chloride is 

heated in a boiling tube. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(3 marks) 

 (c) What name is given to the process that occurs in the experiment in part (b)? 

 

___________________________________________________________________________ 
    (1 mark) 

 [Total: 6 marks] 
    

4. Complete the following paragraph by using terms from the list given below. Each term 

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

shining      white      darker      grey      neutralisation      silver 

lighter      red      copper      redox      photocatalysis 
 

Some interesting reactions are helped by the presence of light. The process is known as 

____________________. Not all substances are affected in the same way. Silver chloride is 

a ____________________ solid. It turns ____________________ in sunlight and changes to 

a ____________________ colour. This happens because a ____________________ reaction 

occurs and the colour observed is due to a deposit of solid ____________________. 

[Total: 6 marks] 

6 

6 
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 5.  (a) State two observations that can be made when a small piece of magnesium ribbon is 

heated in a gas jar of oxygen. 
   

  Observation 1: _______________________________________________________ 
 

  Observation 2: _______________________________________________________ 
    (2 marks) 

 (b) (i) Calcium is in the same group of the Periodic Table as magnesium. Which of the 

two metals, calcium or magnesium, reacts more vigorously with a dilute acid? 
 

___________________________________________________________________________ 
    (1 mark) 

  (ii) What does ‘more vigorously’ mean? 
 

___________________________________________________________________________ 
    (1 mark) 

(c) Give a balanced equation to show the reaction of calcium with dilute hydrochloric 

acid. 
 

___________________________________________________________________________ 
    (2 marks) 

 [Total: 6 marks] 
 

6. Yellow potassium chromate, K2CrO4, changes to orange potassium dichromate, K2Cr2O7, 

in solution according to the following equation: 

potassium chromate + 2H
+
(aq)  potassium dichromate + water 

 

 (a) (i) What does H
+
(aq) represent? 

 

___________________________________________________________________________ 
    (1 mark) 

  (ii) Give the name and formula of a substance which contains H
+
 that can be used in 

the reaction shown. 
 

___________________________________________________________________________ 
    (2 marks) 

 (b) State one observation that can be made in each case if: 
 

  (i) some water is added to the mixture; 
 

___________________________________________________________________________ 
  

  (ii) some water is removed from the mixture. 
 

___________________________________________________________________________ 
    (2 marks) 

 (c) Why is it useful to stir the mixture? 
 

___________________________________________________________________________ 
    (1 mark) 

 [Total: 6 marks] 
 6 

6 
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7.  Compound Z has the structure CH3CH=CHCH3. 

  

 (a) (i) To what homologous series does compound Z belong? 

 

___________________________________________________________________________ 
 

  (ii) What are the typical reactions that compounds such as Z give? 

 

___________________________________________________________________________ 
    (2 marks) 

 (b) Give: 

 

  (i) the molecular formula of Z: _________________________________________ 

 

  (ii) the empirical formula of Z: __________________________________________ 
    (2 marks) 

 (c) Compound Q has a structure CH3CH2CH3. 

 

  (i) Give the name of a reagent that can be used to distinguish between Q and Z. 

 

___________________________________________________________________________ 
    (1 mark) 

  (ii) State two observations that will be made in the reaction/s in part (c)(i). 

   

  Observation 1: _______________________________________________________ 

 

  Observation 2: _______________________________________________________ 
    (2 marks) 

 [Total: 7 marks] 

 

  7 
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8. (a) A gas syringe contains 20 cm
3
 of oxygen, measured at standard temperature and pressure. 

 

  (i) Calculate the number of moles of oxygen present in the syringe. 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (2 marks) 

  (ii) Calculate the mass, in grams, of oxygen present in the syringe. 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (2 marks) 

 (b) Use your answer to part (a)(i) to give the number of moles of oxygen atoms present 

in the syringe. 

 

___________________________________________________________________________ 
    (2 marks) 

   [Total: 6 marks] 
 

9.  (a) Ethene has the structure CH2=CH2. Under the right conditions ethene can form a 

polymer.   
   

  (i) What is a polymer? 

 

___________________________________________________________________________ 
    (1 mark) 

  (ii) Draw a polymer of ethene showing two repeating units. 

 

 

 

 

 

 
(2 marks) 

 (b) PVC is a synthetic polymer having many uses in everyday life.  Mention two 

common uses for PVC. 

   

  Use 1: ______________________________________________________________ 

 

  Use 2: ______________________________________________________________ 
    (2 marks) 

 [Total: 5 marks] 

 

6 

5 
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10. A metal container filled with nitrogen gas is fitted with a piston as shown in the diagram. 

 

 
 

 (a) The container is heated. 

   

  (i) What will happen to the gas particles in the container? 

 

___________________________________________________________________________ 
    (2 marks) 

  (ii) What will be observed to occur? 

 

___________________________________________________________________________ 
    (1 mark) 

  (iii) Explain your answer to part (a)(ii). 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (1 mark) 

 

 (b) If a heavy stone is placed on top of the piston what effect will this have on the gas 

inside the container? 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (2 marks) 

 [Total: 6 marks]  

6 
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Section B: Answer BOTH questions. Write your answers on the lined pages provided. 

 

11. Lucy, a chemistry student, examined the inside of an 

electric kettle and observed that its heating element was 

covered with a limescale deposit, as shown in the 

picture. She read an online science article stating that 

limescale is a form of calcium carbonate that is 

deposited from hard water. In Malta, water is quite 

hard as rainwater has to flow over limestone deposits 

as it trickles down into the water table.  
 

 Lucy read that the following reaction takes place when rainwater falls over limestone, 

which causes the water to become hard: 

CaCO3 + H2CO3  Ca(HCO3)2 
 

 (a) (i)  What is the name of the acid shown in the equation above? 

 

___________________________________________________________________________ 
    (1 mark) 

  (ii) Write a balanced chemical equation showing how the acid is formed in 

rainwater. 

 

___________________________________________________________________________ 
    (2 marks) 

  (iii) Is the acid shown in the equation a weak or a strong acid? 

 

___________________________________________________________________________ 
    (1 mark) 

  (iv) Explain which of the two calcium compounds shown in the equation is 

responsible for causing hardness in water. 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

   

___________________________________________________________________________ 
    (2 marks) 
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 (b) In the electric kettle, hard water is exposed to a high temperature and the following 

reaction occurs: Ca(HCO3)2  CaCO3 + H2O + CO2 
   

  (i) Copy the equation and include the correct state symbol for each substance. 
  

___________________________________________________________________________ 
    (4 marks) 

  (ii) Use the equation to explain how limescale is being formed in the kettle. 
 

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (3 marks) 

  (iii) The water in the kettle boils at around 101.3 ºC. Explain why it does not boil exactly 

at 100 ºC. 
  

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (2 marks) 

 (c) Lucy decides to clean the limescale-covered heating element of the kettle using 

dilute hydrochloric acid solution. 

 

  (i) Describe two observations she would note after pouring the acid in the kettle. 
   

  Observation 1: _______________________________________________________ 
 

  Observation 2: _______________________________________________________ 
    (2 marks) 

  (ii) Write a balanced chemical equation showing the reaction of dilute hydrochloric 

acid with limescale. 
 

___________________________________________________________________________ 
    (2 marks) 

  (iii) Why is it not such a good idea to clean a kettle with dilute hydrochloric acid? 
 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (1 mark)  

  [Total: 20 marks] 
 

  
 

20 
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12. John, a laboratory technician, has found six reagent bottles containing substances in 

solution. The bottles are labelled A to F as shown in the diagram. John knows that these 

bottles contain the following substances: lead(II) nitrate, sodium sulfate, potassium 

bromide, calcium chloride, ammonium carbonate, sodium hydroxide. However, he does 

not know which is which. 

 
 John carried out a chemical test on each of the six solutions. His results are shown in the 

table below. 
   

Substance Chemical Test 

A 
When a drop of solution A was placed with a nichrome loop in the Bunsen flame, a lilac 

colour was briefly seen.  

B 
A white precipitate was formed when sodium hydroxide solution was added dropwise to solution 

B. When excess sodium hydroxide solution was added, the precipitate did not dissolve.  

C 
When a solution of copper(II) chloride was added to a solution of C, a gelatinous blue 

precipitate was formed.  

D 
When a few drops of acidified barium chloride solution were added to solution D, a 

persistent white precipitate was formed.  

E 
When a colourless solution of potassium iodide was added to solution E, a bright yellow 

precipitate was formed.  

F 
When sodium hydroxide solution was added to solution F and the mixture was then 

heated, a gas that turned moist red litmus paper blue was produced.  
 

 (a) (i)  Use the list of chemicals and the results of the chemical tests to identify 

substances A, B, C, D, E and F. 
   

  Substance A: _________________________________________________________ 
 

  Substance B: _________________________________________________________ 
   

  Substance C: _________________________________________________________ 
 

  Substance D: _________________________________________________________ 
   

  Substance E: _________________________________________________________ 
 

  Substance F: _________________________________________________________ 
    (12 marks) 
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  (ii) Write a balanced chemical equation that includes state symbols to show the 

reaction of substance E with potassium iodide solution. 

 

___________________________________________________________________________ 
    (3 marks) 

 (b) John wants to identify conclusively the identity of substance B. By means of the 

chemical test shown in the table, he determined the cation of B and thus deduced its 

identity. 

 

  (i) Describe another chemical test that John can perform on solution B in order to 

confirm the identity of its anion. 
  

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (3 marks)  

  (ii) The same test mentioned in part (b)(i) can be used to confirm the anion of 

substance A. Describe what would be observed in this case. 
  

___________________________________________________________________________ 

 

___________________________________________________________________________ 

 

___________________________________________________________________________ 
    (2 marks) 

  [Total: 20 marks] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

20 
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