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Metals 

N4 & N5 Homework Questions 

 

 

Answer questions as directed by 

your teacher. 

National 4 level questions are 

first followed by National 5 level 

questions. 



National 4 Questions 

1. Aluminium metal is used to make aircraft, saucepans, window frames and cooking  

foil. Copper metal is useful for making wiring, hot and cold water pipes and the bases  

of cooking pans. 

 For each metal state the properties which make it suitable for the use to which 

it is put.             (2) 

 

2. Wire gauzes in laboratories can be made to last longer by using an alloy of iron. 

 (a) What is meant by an alloy? 

(b) Why are alloys of metals made? 

(c)  Suggest two properties that make iron a good choice for a wire gauze.   (4) 

 

3. A student investigated the reactivity of metals with dilute hydrochloric acid. 

 

 

 

 

 

 

 (a) Place metals A, B and C in order of reactivity (most reactive first). 

(b) Name the gas produced when a metal reacts with dilute hydrochloric acid. 

(c) The student repeated the experiment using another metal but no bubbles were 

 produced. 

 (i)  Suggest a name for this metal. 

 (ii) The student kept the volume of acid the same in each test tube. 

      Suggest one other factor that should have been kept constant to make a  

      fair comparison.  

 

4. Which of the following shows the metals in 

order of increasing reactivity? 

  A XYZ 

 B YXZ 

 C ZXY 

 D ZYX 

               (1) 

 



5. A, B, C and D are four metals to be arranged in order of reactivity. 

 (a) For each bit of information (i) to (iii), what can be concluded about the relative 

      reactivity of the metals? 

 (i)   The oxides of C and D do not decompose on heating alone, while  

            that of A does. 

 (ii)   B reacts with dilute acid to produce hydrogen gas, while D does not. 

 (iii)  C reacts quickly with cold water, B reacts slowly with cold water.   (3) 

(b) Use the above information to place the metals in order of reactivity 

 (most reactive first).                                                                       (1) 

(c) Suggest a name for each metal, A, B, C  and D.      (1) 

 

6. Some metals are found uncombined in the earth’s crust but most have to be extracted  

from their ores. 

 (a) Explain what is meant by each of the terms in bold. 

(b) Name two metals which are found uncombined. 

(c) What can be concluded about the reactivity of metals which are found  

 uncombined? 

(d) Name a metal that can be extracted from its ore by heating with carbon.   (4) 

 

7. Aluminium is extracted from the ore bauxite. 

 (a) Copy and complete the following sentence by choosing the correct ending. 

 Aluminium is extracted from its ore by heating with carbon 

            by heating alone 

            by electrolysis.      (1) 

(b) Aluminium can be mixed with other metals to make a magnet. 

     What term is used to describe a mixture of metals?      (1) 

 

8. Some metals can be obtained from their metals oxides by heat alone. 

Which of the following oxides will produce a metal when heated? 

 A calcium oxide    B copper oxide 

C zinc oxide     D silver oxide     (1)

   

9. A metal can be extracted from its ore by heating with carbon but not by heating the 

ore on its own. 

The position of the metal in the reactivity series is most likely to be between 

(You may wish to use P10 of the data booklet) 

 A zinc and magnesium   B magnesium and potassium 

C zinc and copper    D copper and gold    (1) 

 



10. Identify the  two statements which apply to zinc. 

 

 A  It displaces calcium from a solution of calcium nitrate. 

B  It reacts with cold water. 

C  It can be obtained by heating its oxide. 

D  It reacts with dilute hydrochloric acid. 

E  It is displaced from a solution of its chloride by magnesium.     (1) 

 

11. A student set up the following experiment to break up copper chloride solution 

into its elements. 

  

 

 

 

 

 (a) Name the process. 

(b) Copy the following sentence and choose the correct word to complete it: 

  In the experiment the positive metal ions are attracted to the  

 positive/negative electrode. 

 (c) A brown solid is produced at one of the electrodes. 

 What would be seen happening at the other electrode? 

(d) Name a non-metal element which is suitable for use as the electrodes.   (4)  

 

12.   15.         13. 

 

 

 

 

 

 In the cell shown electrons flow through  Which of the following metals, when 

        linked to zinc, would give the highest  

        voltage? 

 A  the solution from copper to zinc   A  copper 

B  the solution from tin to copper   B  iron 

C  the wires from copper to tin   C  magnesium 

D  the wires from tin to copper   D  tin      (2) 



14. A simple cell can be made from everyday objects. 

 

 

 

 

 

  

 

 (a) State the direction of the electron flow through the wires.     (1) 

(b) Why can potatoes and lemons be used to make a cell?     (1) 

(c) State what would happen to the reading on the voltmeter 

     (i)  if the iron was replaced with a piece of zinc,      (1) 

     (ii) if the copper was replaced with a piece of tin.      (1) 

 

15. Electricity can be produced using electrochemical cells.  

 

  

 

 

 

 

 

 

 

 

 

 (a) Identify the arrangement which would not produce electricity.    (1) 

(b) Identify the arrangement that would give the highest voltage.    (1) 

(c) Identify the two cells which could be used to compare the reactivity of gold and lead. (1) 

(d) State the direction of electron flow in the lead/zinc cell in box A.    (1) 

(e) (i)  In each cell what is the purpose of the potassium nitrate solution.   (1) 

 (ii) Why could sugar solution not be used for the same purpose?    (1) 

 



16. Iron can be coated with a physical barrier to prevent rusting. 

 (a) How does coating iron prevent rusting?       (1) 

(b) A student investigated the rusting of iron. The coatings on four strips of iron were 

     scratched to expose the iron. The strips were then placed in salt water. 

  

       

 

 

 

 

 (i)   What could be added to tell that rusting is occurring?     (1) 

(ii)  Which iron strip has been galvanised?        (1) 

(iii) Which iron strip would have rusted most quickly?      (1) 

 

17. On some buildings the wooden roof is covered with copper sheets instead of slate. 

 (a) Why should the copper roof not be held in position with iron nails?   (1) 

(b) Which metal should the nails used be made of?      (1) 

 

 

18. A student carried out an experiment to investigate the rusting of iron. 

 

 

 

 

 

 

 (a) Write the formula for the ion which turns ferroxyl indicator blue. 

(b) Name the ion formed from water and oxygen, when they accept electrons  

 during rusting. 

(c) Explain why magnesium prevents iron from rusting.      (3) 

 

 

 



 

19. Steel can be protected from rusting by coating it with other substances. One method is  

by dipping it in molten plastic. 

 (a) Why does coating steel with plastic prevent rusting? 

(b) Chromium-plated steel rusts quickly if scratched. What does this tell you about the 

 reactivity of chromium?          (2)  

 

 

National 5 Questions 

1. When magnesium ribbon is added to copper sulphate solution, the ribbon starts to  

break up at the surface, a brown solid forms and the solution eventually becomes  

colourless. 

Magnesium does not react with sodium sulphate solution. 

 Using your knowledge of chemistry explain these observations. Use equations where 

possible.            (3)  

 

2. A student added zinc to dilute sulphuric acid. 

 (a) What was the effect on the pH of the acid?       (1) 

(b) (i)   Write a balanced chemical equation for this reaction.     (2) 

 (ii)   Write equations for  the oxidation and reduction reactions taking place.  (2) 

 (iii)  Identify the spectator ion in this reaction.       (1) 

 

3. The following reactions take place when nitric acid is added to zinc. 

  NO3
-(aq) + 4H+(aq) + 3e-  NO(g) + 2H2O(l) 

        Zn(s)  Zn2+ (aq) + 2e- 

 (a) Identify the oxidation reaction.         (1) 

(b) Write out the redox equation for the reaction.       (1) 

(c) How many moles of NO3
-(aq) are reduced by one mole of zinc? 

  A  2/3  B  1  C  3/2  D  2      (1) 

 

4. (a) Write out a balanced chemical equation for the reaction between aluminium and 

 lead (II) nitrate.           (2) 

(b)  Identify the spectator ion(s) in the reaction.                 (1) 

(c) Name this type of reaction.         (1) 

 

 



5. Iron displaces silver from silver (I) nitrate solution. 

The equation for the reaction is: 

 

 (a) Identify the spectator ion in the above equation.      (1) 

(b) Describe a chemical test, including the result, to show that Fe2+ (aq) ions are 

 formed.            (1) 

(c) Write the ion-electron equation for the reduction step in the reaction.    (1) 

 

6. Titanium is an important metal used in aircraft manufacture. 

 (a) Titanium can be produced from titanium chloride as shown. 

 

  Name the type of chemical reaction represented by this equation.   (1) 

 (b) The magnesium chloride produced can be electrolysed as shown. 

   

 

 

 

 

 

 

  (i) At which electrode would magnesium be produced, A or B?    (1) 

 (ii) Write the ion-electron equation for the formation of chlorine.    (1) 

 

 

7. The concentration of ethanol in a person’s breath can be determined by measuring 

the voltage produced in an electrochemical cell. 

The ion-electron equations for the reduction and oxidation reactions occurring in 

the cell are shown below: 

   O2 + 4H+ + 4e-  2H2O 

 CH3CH2OH + H20  CH3COOH + 4H+ + 4e-  

 (a) Identify which equation is the oxidation reaction.      (1) 

(b) Write the overall redox reaction for the reaction taking place in the cell.   (1) 

  

 



8. In Australia flow cells are used to store the energy from solar cells. 

  

 

 

 

 

 

 

 

 

 

 

 (a) The reaction taking place at electrode A when the cell is providing electricity is: 

    

  Name the type of chemical reaction taking place at electrode A.    (1) 

(b) Describe the path and direction of electron flow.      (1) 

(c) Name the non-metal, that conducts electricity, which could be used as an electrode. (1) 

 

9.            10.       

   

 

 

 

 

 

 

 

               (2) 

 

 



11. Calculate the percentage (by mass) of each element present in the following  

compounds: 

 (a) NO2    (b) K2SO4 

(c) calcium carbonate   (d) magnesium nitrate     (4) 

 

 

12. The composition of a 250g magnet is shown. 

  

          

 

   

 (i)  Calculate the mass, in grams, of aluminium in the magnet.     (1) 

(ii) Using your answer to (i), calculate the number of moles of aluminium in the  

 magnet.            (2) 

 

13. Metals can be extracted from their ores by different methods. 

 (a) Copy and complete the table, by placing the methods in the correct space in the  

      table. 

     reacting with carbon,   electrolysis,   heat alone 

 

  

  

              

                         

                       (1)               

 (b) Mercury can be extracted from the ore cinnabar, HgS. 

 (i)  Calculate the percentage by mass of mercury in cinnabar.    (2) 

 (ii)  Write the formula for the mercury ion in cinnabar.     (1) 

 

  

 

 

Metal aluminium nickel cobalt copper titanium Iron 

% by 

mass 
10 25 20 4 1 40 

Metal Method 

Mercury  

Iron  

magnesium  



14. The voltage obtained when different pairs of metal strips are connected in a cell 

varies and this leads to the electrochemical series. 

Using the apparatus below, a student investigated the electrochemical series.  

Copper and four other metal strips were used in this  investigation. 

 

 

 

 

 

 

 

 

          

 

  

 (a) Which of the metals used is the highest in the electrochemical series? 

(b) Which two of the metals used would produce the highest voltage when 

 connected in a cell? 

(c) What would be the reading on the voltmeter if both strips of metal were copper? 

(d) Why can glucose not be used as the electrolyte?   

 

15. In an experiment, a student was asked to investigate if the type of electrolyte used 

affects the voltage produced in a cell. 

  

  

 

 

 (a) Copy and complete the diagram below which could be used to compare the effect of 

 changing the electrolyte to hydrochloric acid.       (1) 

              (b) What else could be done 

                   during the experiment 

                   to make sure the results 

                   are reliable?   (1) 

            



16. A student set up the cell shown. 

  

 

 

 

 

 

 

 

  

 (a) Name the type of chemical reaction taking place at electrode Y.    (1) 

(b) Describe a test, including the result, which would show that iodine had formed at  

      electrode Y.           (1) 

(c) Write out the ion-electron equation for the reaction taking place at electrode X.  (1) 

(d) State the direction of electron flow.        (1) 

 

 

17. A technician set up the following cell. 

  

 

 

 

 

 

 

 

 

 (a)  State the direction of electron flow.        (1) 

(b)  Write the ion-electron equation for the reaction taking place at electrode A.  (1) 

(c) Name the piece of apparatus labelled X.        (1) 


