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SCIENCE SPM  

MODULE 4 

 

PAPER 1 

 

1 Which statement correctly states the difference between chemical and physical 

changes? 

 

 Chemical change Physical change 

A Little energy is needed A lot of energy is needed 

B Reversible Irreversible 

C No new substance is formed A new substance is formed 

D Chemical characteristics change 
Chemical characteristics remain 

the same 

 

2           

 

1.  

3 The figure above shows a chemical reaction. What gas is released when the 

copper carbonate powder is heated? 

A Hydrogen 

B Oxygen 

C Carbon dioxide   

D Nitrogen 
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4 Which of the following is true about the Haber and Contact processes? 

 

  Haber Process              Contact Process 

A Produces ammonia gas   Produces nitric acid 

B Produces hydrochloric acid   Produces sulphuric acid 

C Produces ammonia gas   Produces sulphuric acid  

D Produces ammonium chloride  Produces ammonium 

sulphate   

 

5 The arrangement of metals according to descending order in the reactivity 

series is 

A magnesium, copper, lead 

B silver, iron, calcium 

C calcium, zinc, copper 

D lead, calcium, zinc 

 

6  

 

 

 

 

The above information describes the reactions between three metals with cold 

water and steam. Which of the following arrangements shows the ascending 

order of the reactivity of the metals? 

 
A W, X, Y 

B Y, X, W 

C X, Y, W 

D W, Y, X 

 

 

 

 

 

 

� Metal W reacts with cold water 

� Metal X does not react with water or steam 

� Metal Y only reacts with steam 
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7  

 

 
 

The figure above shows a blast furnace, which is used to extract tin from its ore. 

Which of the parts labelled A, B, C or D is wrongly labelled? 

 

8 In an electroplating process of an iron spoon, a copper plate is used as the 

anode and the spoon acts as the cathode. What electrolyte should be used? 

A Sulphuric acid 

B Copper carbonate solution 

C Copper sulphate solution  

D Hydrochloric acid  

        

9  

 

 

The figure above shows a simple cell. Which of the following statements is true 

about the reaction that occurs? 

A Dilute sulphuric acid acts as an electrolyte. 

B The zinc plate becomes smaller. 

C Gas bubbles are produced at the copper plate. 

D Electrons flow from the copper plate to the zinc plate through the outside 

circuit to  produce electrical current. 
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10 What gas is produced when chlorine water is exposed to sunlight? 

A Chlorine 

B Oxygen 

C Hydrogen 

D Carbon dioxide 

 

11 Using energy carefully means 

A using energy as and when one likes 

B using energy efficiently without wastage 

C using energy without considering the effects on the environment 

D discarding used batteries by throwing them into rubbish bins 
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PAPER 2 

 

 1. The diagram below shows a study of the reactivity of three types of metal, X, Y, and 

Z reacting with oxygen. 

 

 
 

 The table below shows the result that derived from experiment above. 

Metal Result  

X Burns very brightly. 

Y Glows brightly and vigorously. 

Z Glow with a little dim flame. 
 

 
 (a) State a hypothesis that can be derived from the experiment above. 

 

   

  [ 1 mark ] 

 
 (b) Determine the following variable for the experiment above. 

(i) Fixed variable: 

 

  [ 1 mark ] 

 

  (ii) Responding variable 

 

  [ 1 mark ] 

 
  (iii) Manipulated variable 

 

  [ 1 mark ] 

 
 (c) State the word equation for reaction between metal X and oxygen. 

 

  [ 1 mark ] 

 2. The diagram below shows a graph of the volume of hydrogen gas produced against 

time for an experiment to compare the reactivity of metals X and Y with dilute 

sulphuric acid. 
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 (a) State one hypothesis for the experiment above. 

 

  [ 1 mark ] 

 

 (b) According to the experiment above, identify the 

(i) manipulated variable 

 

  [ 1 mark ] 

 

  (ii) responding variable 

 

  [ 1 mark ] 

 

  (iii) fixed variable 

 

  [ 1 mark ] 

 

 (c) At 6th minute, which metal produces more hydrogen gas? 

 

  [ 1 mark ] 

 

 (d) Based on your opinion, what is the volume of hydrogen gas produced by the 

metal Y at the 20th minute? 

 

  [ 1 mark ] 

 



HIKMAH MODULE 

 36 

3. The diagram below shows the reaction between aluminium powder and dilute 

sulphuric acid. A cork is used to close the test-tube as soon as the aluminium 

powder is added to the acid. 

 

 

 
 

 (a) What type of reaction which occurs in the experiment above? 

 

  [ 1 mark ] 

 

 (b) What are the products of the reaction above? 

 

  [1  mark] 

 

 (c) Write a word equation for the reaction of experiment above. 

 

  [ 1 mark ] 

 

 

 (d) How is the gas that collected in the test tube can be tested? 

 

   

  [ 2 marks ] 
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 4. The diagram below shows a process which uses electric energy to split up lead 

bromide. 

 

 

 
 

 (a) What is the process shown in the diagram above? 

 

  [ 1 mark ] 

 

 (b) X and Y are two electrodes made of a certain material. 

(i) What is the material? 

 

  [ 1 mark ] 

 

  (ii) Which is the negative electrode? 

 

  [ 1 mark ] 

 

 (c) (i) Why solid lead bromide cannot conduct electricity? 

 

  [ 1 mark] 

 

  (ii) What changes have to make on solid lead bromide in order to conduct 

electricity? 

 

  [ 1 mark] 

 

 (d) A product formed at electrode L is 

                     [ 1 mark] 

 



HIKMAH MODULE 

 38 

 

5. The diagram below shows an experiment to study the reactivity of metals with 

oxygen. 

 

 

 
 

 (a) State the hypothesis about the experiment above. 

 

  [ 1 mark ] 

 

 (b) Based on the experiment, identify the 

(i) fixed variable: 

 

  [ 1 marks ] 

 

  (ii) responding variable: 

 

  [ 1 marks ] 

 

  (iii) manipulated variable: 

 

  [ 1 marks ] 

 
 (c) What is the function of potassium permanganate? 

 

  [ 1 mark ] 

 
 (d) (i) What is the observation if the metal P is Magnesium? 

 

  [ 1 mark ] 

 

  (ii) Explain the answer that you given in (d) (i). 

 

  [ 1 mark ] 
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 (e) (i) What is the observation if the metal P is Copper? 

 

  [ 1 mark ] 

 

  (ii) Explain the answer that you given in (e)(i). 

 

  [ 1 mark ] 

 

 

 

SECTION C 

 

Study the following statement. 

  

Potassium chloride and sulphur have a different electrical conductivity characteristic 

 

You are given potassium powder and sulphur powder. 

(a) Suggest a hypothesis to investigate the above statement 

(b) Describe an experiment to test your hypothesis in 10(a) based on the following 

criteria. 

(i) Aim of the experiment 

(ii) Identification of variables 

(iii) List of apparatus and materials 

(iv) Procedure or method 

(v) Tabulation of data 
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MODULE 4 - ANSWERS 

 

PAPER 1 

1. D        2. C        3. C        4. C         5. C        6. A        7. C       8. B        9. A      10. B 

 

PAPER 2 

1.   (a)  Metals with different reactivities show different reaction with oxygen 

      (b)         i.   Oxygen gas 

             ii.   Activity of the reaction 

            iii.   Type of metal 

(c) i.    X + oxygen ---> oxide of X 

             ii.   Y + oxygen ---> oxide of Y 

            iii.   Z + oxygen ---> oxide of Z 

      (d)   Y, X, Z 

      (e)   X:  Aluminium 

              Y:  Magnesium 

              Z:  Copper 

 

2.   (a) Metal X reacts faster with dilute sulphuric acid than metal Y. 

      (b) (i) Type of metal 

           (ii) Reactivity 

           (iii) Concentration and volume of dilute sulphuric acid 

      (c) Metal X 

      (d) 25cm 

 

3.   (a) Displacement reaction 

      (b) Aluminium sulphate and hydrogen gas 

      (c) Aluminium + Dilute sulphuric acid 
→

 Aluminium sulphate + Hydrogen 

      (d) Can tested by a glowing wooden splint.  Hold the glowing wooden splint at the   

mouth of the test tube and remove the cork from the test tube.The hydrogen gas 

that release from the test tube will make a "pop" sound. 

 

4.  (a) Electrolysis 

     (b) (i) Carbon 

          (ii) P 

     (c) (i) This is because the ions in the solid lead bromide are strongly attracted to each 

other by their electrostatic charges. 

          (ii) Heat the solid so that it melts into liquid 

      (d) Lead ions and bromide ions 

      (e) (i) Bromine 

           (ii) Brown pungent gas 

     (f) Lead 

5.  (a) Metals with different reactivities show different reactions with oxygen 

     (b) Fixed variable: quantity of metal powder 
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          Responding variable: reactivity of metals 

          Manipulated variable: type of metal 

     (c) The potassium permanganate is heated to released oxygen. 

     (d)  i. It will burns with a white, bright flame. The metal oxide is white. 

           ii. The reactivity of the magnesium is highest and fastest. 

     (e)  i. It will glow a little with a dim flame, the metal oxide is black. 

           ii. The reactivity of the copper is non reactivity. 

 

SECTION C 

(a)   Potassium chloride conducts electricity in liquid form but sulphur does  

       not conduct electricity in both solid and liquid form 

(a) (i)  Aim of the experiment  - To study the electrical conductivity of substances 

(b) (ii) Variables 

                   Manipulated – type of substance 

                   Responding -  Electrical conductivity 

                   Fixed  -  electrode 

(iii) Apparatus and materials 

       Crucible, Bunsen burner, pipe clay triangle, tripod stand, batteries, switch, 

        Carbon electrode, wire bulb, potassium chloride powder , sulphur powder 

(iii) Procedure or method 

 

 

 

 
1. Place solid potassium chloride in a crucible and observe the bulb 

when the switch is closed.  

2. Heat the solid until it melts and observes the bulb again 

3. Repeat step 1 and 2 by replacing potassium chloride with sulphur 

4. Record the observation. 

 

Tabulation of data 

 

Substance Lighting of the buld 

Potassium chloride  

Sulphur   

 

 

 


