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Answer all questions in the spaces provided.

 1 Read the article and then answer the questions.

TOXIC SOCKS?

Silver nanoparticles are added to the fibres used to make some socks.  Silver has 
the special property that it can kill bacteria.  As a result there are no unpleasant 
smells when wearing these socks.

Some scientists are concerned about the use of silver nanoparticles in socks.

The silver can be released from the socks when they are washed.  This silver may 
end up in rivers.  Silver in rivers may kill fish.

Scientists found that some makes of socks release the silver more easily than 
others.  Socks in which the silver nanoparticles are trapped in the fibres released 
very little silver when washed.

 1 (a) Suggest why silver stops unpleasant smells when wearing the socks.
   

 ............................................................................................................................................
   

 ............................................................................................................................................
(1 mark)

 1 (b) How is the size of silver nanoparticles different from normal sized silver particles?
  

 ............................................................................................................................................
(1 mark)
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 1 (c) The silver nanoparticles are more effective at preventing unpleasant smells than normal 
sized silver particles.

 Suggest why.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(1 mark)

 1 (d) The silver nanoparticles should be trapped in the sock fibres.

 Use the information in the article to explain why.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(2 marks)

____
5

Turn over for the next question
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 2 An experiment was done on the reaction of copper oxide (CuO) with methane (CH4).

Test tube

Flame

Copper oxide

Heat

Methane

 2 (a) The equation for this reaction is shown below.

4CuO(s)     +     CH4(g)         4Cu(s)     +     2H2O(g)     +     CO2(g)

 The water and carbon dioxide produced escapes from the test tube.

 Use information from the equation to explain why.
  

 ............................................................................................................................................
(1 mark)

 2 (b) (i) Calculate the relative formula mass (Mr) of copper oxide (CuO).

 Relative atomic masses (Ar): O = 16; Cu = 64.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................

Relative formula mass (Mr)  =  ..............................
(2 marks)

 2 (b) (ii) Calculate the percentage of copper in copper oxide.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................

Percentage of copper  =  .................................. %
(2 marks)
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 2 (b) (iii) Calculate the mass of copper that could be made from 4.0 g of copper oxide.
  

 ............................................................................................................................................
  

 ............................................................................................................................................

Mass of copper  =  ............................................. g
(1 mark)

 2 (c) The experiment was done three times.
 The mass of copper oxide used and the mass of copper made was measured each time.
  The results are shown in the table.

Experiment

1 2 3

Mass of copper oxide used in g 4.0 4.0 4.0

Mass of copper made in g 3.3 3.5 3.2

 2 (c) (i) Calculate the mean mass of copper made in these experiments.
  

 ............................................................................................................................................
  

 ............................................................................................................................................

Mean mass of copper made = ........................... g
(1 mark)

 2 (c) (ii) Suggest how the results of these experiments could be made more precise.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(1 mark)

 2 (c) (iii) The three experiments gave slightly different results for the mass of copper made.
 This was caused by experimental error.

 Suggest two causes of experimental error in these experiments.
  

1  .........................................................................................................................................
  

 ............................................................................................................................................
  

2  .........................................................................................................................................
  

 ............................................................................................................................................
(2 marks) ____

10
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 3 The picture shows lumps of phosphate rock.

 Phosphoric acid is made by adding sulfuric acid to phosphate rock.

 3 (a) The rate of reaction between sulfuric acid and phosphate rock can be increased if the 
mixture is heated to a higher temperature.

 Explain, in terms of particles, why an increase in temperature increases the rate of 
reaction.

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

(2 marks)

 3 (b) State one other way in which the rate of reaction between sulfuric acid and phosphate 
rock can be increased.

  
 ............................................................................................................................................

  
 ............................................................................................................................................

(1 mark)
____

3
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 4 Read the information in the box.

Flash powder is used to produce special effects at pop concerts.

Flash powder contains aluminium.  The powder burns with a bright white flame 
and gives out lots of heat and light.  It also produces white smoke.

The flash powder is placed on stage in a special container.  At the bottom of 
the container there is a thin piece of wire.  When the flash is needed, electricity 
is passed through the wire.  The wire gets hot and starts the aluminium 
burning.

 4 (a) When aluminium burns the reaction is exothermic.

 What is the meaning of exothermic?
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(1 mark)

 4 (b) The hot wire provides energy to start the aluminium burning.

 What is the name given to the heat energy needed to start a chemical reaction?

  ............................................................ energy
(1 mark)
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 4 (c) The white smoke produced is aluminium oxide.

 Aluminium oxide contains aluminium ions (Al3+) and oxide ions (O2–).

 4 (c) (i) Complete the diagram to show the electronic structure of an oxide ion.

 The atomic number of oxygen = 8

 Use crosses (x) to represent the electrons.

oxide ion

     

2 –

(1 mark)

 4 (c) (ii) The bonding in aluminium oxide is ionic.

 What causes the aluminium ions and oxide ions to be held together strongly?
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(1 mark)

____
4

Turn over for the next question
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 5 The diagram shows apparatus used by a student to investigate electrolysis.

Metal wires

Negative electrodePositive electrode
Solution

 The student was given a solution by the teacher.  The solution contained a mixture of 
ionic compounds.

 5 (a) Name the particles which carry the electric current through:

 5 (a) (i) the metal wires ....................................................................................................................
(1 mark)

 5 (a) (ii) the solution.  .......................................................................................................................
(1 mark)

 5 (b) The table shows the ions in the solution.

Positive ions in the solution Negative ions in the solution

Zinc ion (Zn2+) Chloride ion (Cl–)

Iron(III) ion (Fe3+) Hydroxide ion (OH–)

Hydrogen ion (H+) Nitrate ion (NO3
–)

Copper(II) ion (Cu2+) Sulfate ion (SO4
2–)

 The reactivity series on the Data Sheet may help you to answer this question.

 5 (b) (i) Which element is most likely to be formed at the negative electrode?
  

 ............................................................................................................................................
(1 mark)

(10)
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 5 (b) (ii) Explain, as fully as you can, why you have chosen this element.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(2 marks)

 5 (c) The electrolysis of sodium chloride solution is an industrial process.

 5 (c) (i) The reaction at one of the electrodes can be represented by the equation shown below.

2Cl–           Cl2     +     2e–

 The chloride ions (Cl–) are oxidised.

 Explain why.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(1 mark)

 5 (c) (ii) The reaction at the other electrode can be represented by an equation.

 Complete and balance the equation for the reaction at the other electrode.

H+                                     H2
(1 mark)

____
7
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 6 Lead compounds have been used for thousands of years as colours in paint.

 6 (a) A sample of a red oxide used in paint was found to contain 6.21 g of lead and 
0.64 g of oxygen.

 Calculate the empirical (simplest) formula of this compound.

 You must show all your working to gain full marks.

 Relative atomic masses: O = 16; Pb = 207.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(4 marks)

(12)
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 6 (b) A problem with lead compounds is that they slowly react with hydrogen sulfide in the 
air.  This produces lead sulfide which is black.

 6 (b) (i) Hydrogen sulfide has the formula H2S.  The bonding in a molecule of hydrogen sulfide 
can be represented as:

H─S─H

 Complete the diagram below to show the arrangement of the outer electrons of the 
hydrogen and sulfur atoms in hydrogen sulfide.

 Use dots () and crosses (x) to represent the electrons.  
You need only show the outer shell electrons.

 (Atomic numbers: H = 1; S = 16.)

SH H

(1 mark)

 6 (b) (ii) Hydrogen sulfide has a low boiling point.

 Explain why.
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
  

 ............................................................................................................................................
(2 marks)

 6 (b) (iii) Lead white is also used in paint.  The white colour slowly darkens when lead sulfide is 
produced.

 The painting can be restored with hydrogen peroxide. This converts the 
black lead sulfide into white lead sulfate.

 Balance the equation for the reaction between lead sulfide and 
hydrogen peroxide (H2O2).

PbS(s)    +    ............H2O2(aq)    →    PbSO4(s)    +    4H2O(l)

(1 mark)
____

8
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 7 Humberstone was a town in the desert of Northern Chile in South America.  It was built 
for the people who worked in the nearby sodium nitrate mines.

 The sodium nitrate was used as a fertiliser.

 The sodium nitrate was exported by ship to countries all around the world.

 Today the mines have closed and nobody lives in Humberstone.

 One of the reasons for the mines closing was the invention of the Haber process.

 7 (a) The Haber process is used to make ammonia (NH3).

N2(g)   +    3H2(g)         2NH3(g)

 The forward reaction is exothermic.

 7 (a) (i) Name the raw materials that are used to supply the nitrogen and hydrogen.

 Nitrogen ............................................................

 Hydrogen ..........................................................
(2 marks)

(14)
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 7 (a) (ii) The Haber process uses a temperature of 450 °C.

 Explain, as fully as you can, why a temperature of 450 °C is used rather than a much 
higher temperature or a much lower temperature.

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

(3 marks)

 7 (a) (iii) Ammonia can be converted to ammonium nitrate by adding an acid.

 Name this acid.
  

 ............................................................................................................................................
(1 mark)

 7 (b) Suggest and explain why the invention of the Haber process caused the closure of the 
Humberstone mines in Chile.

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

  
 ............................................................................................................................................

(2 marks)
____

8
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