
Time
1 hour, plus your additional time allowance.

Instructions to Candidates
Write your Centre Number and Candidate Number in the spaces 
provided at the top of this page.
Write your answers in the spaces provided in this question paper.
Answer all eight questions.

Information for Candidates
The total mark for this paper is 60.
Figures in brackets printed at the end of each question indicate 
the marks awarded to each question or part question.
A Data Leafl et, which includes a Periodic Table of the elements, 
is provided.
Quality of written communication will be assessed in 
Question 3(a).
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1 Coal, oil and gas are fossil fuels that are useful sources of 
energy.

(a) Complete the following sentences.     [3 marks]

The main element in coal is .

  Natural gas (CH4) contains the elements 

and .

          A molecule containing only the two elements found in 

CH4 can be described as a . 
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 (b) The pie charts below show the percentage of different 
energy sources used in the USA and in Europe.

USA Europe

oil
37%

oil
37%

nuclear
12%

nuclear
8%

coal
18% coal

16%gas
31%

gas
22%

renewable
13%

renewable
6%

  (i) Calculate the total percentage of coal, oil and gas 
used in Europe.     [1 mark]

                                                   % 

  (ii) State one similarity and one difference in the energy 
sources used in the USA and in Europe as shown in 
the pie charts above.     [2 marks]

   Similarity

   Difference
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2 Thermochromic plastic is an example of a smart material, 
it changes colour as temperature changes. It is used in 
making baby bottles and forehead thermometers.

 (a)  What is meant by the term smart material?     
[2 marks]

 (b) The table below gives information about the colour 
changes of four thermochromic plastics (P, Q, R and S) 
as they are heated.

  

Temperature at which colour changes/°C

Plastic Red Green Blue Black
P 20 21 25 41
Q 36 39 41 45
R 25 70 100 105
S 34 36 38 40

  A child’s temperature is normally around 36°C, but when 
they are ill it can go as high as 38°C.

  (i) Which plastic (P, Q, R or S) would be most suitable 
to make a forehead thermometer to show if a child is 
ill?     [1 mark]
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  The following instructions were given to make up a 
bottle of powdered milk for a baby.

  1. Boil water in a kettle to 100°C to kill the bacteria that 
causes illness.

  2. Fill the baby bottle with the boiled water.
  3.  Allow the water to cool, but not below 70°C.
  4.  Add the powdered milk to the bottle.
  5.  Leave to cool to room temperature.

  

  (ii) Explain fully why the colour changes of Plastic R 
would make it most suitable to manufacture baby 
bottles.     [2 marks]
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3 (a) Describe how fingerprints are collected at a crime scene 
and why they are useful in helping to solve a crime.

  [6 marks]

  Your answer should include:

  • how powder is used to collect a fingerprint from a 
white surface

  • an alternative to powder that can be used to reveal 
fingerprints.

  In this question you will be assessed on your 
written communication skills including the use of 
specialist scientific terms.
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 (b) Describe one other use for fingerprints.     [1 mark]
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4 (a) Shown below is a diagram of the bonding in a molecule 
of water (H2O).

  

H H

O
  

  

  

  

  

  (i) Hydrogen and oxygen form a bond by sharing a 
pair of electrons. What name is given to this type of 
bonding?     [1 mark]
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  (ii) Complete the following sentence.
 
   Choose from:

   two metals
   two non-metals 
   a metal and a non-metal

   This type of bonding normally happens between
   [1 mark]

 (b) Explain, in terms of electrons, why elements in Group 0 
do not usually form bonds.     [1 mark]
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5 (a) Most mobile phones use lithium-ion batteries. 
  The lithium is used with other elements in the positive 

electrode while graphite is used in the negative 
electrode. 

  

  (i) Suggest one property that graphite must have to 
make it suitable to use as an electrode.     [1 mark]
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  (ii) Graphite is a form of carbon. An atom of carbon 
has 6 electrons. Draw a diagram below to show the 
electron arrangement of a carbon atom.     [1 mark]

 (b) In making the positive electrode, some batteries use 
lithium cobalt oxide (LiCoO2) and others use lithium 
manganese oxide (LiMn2O4). 

  In terms of the numbers of elements present give 
one similarity and one difference between these two 
compounds.     [2 marks]

  Similarity

  Difference
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6 (a) The table below shows how the average number of 
plastic bottles thrown away (per person) changed from 
1990 to 2002.

  
Year Average number of plastic bottles
1990 22
1992 22
1994 24
1996 37
1998 58
2000 80
2002 120
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  (i) On the grid below plot a line graph for this 
information.     [3 marks]
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  (ii) Describe fully the trend shown by this information.
   [2 marks]
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 (b) Plastics are made by a process called polymerisation.

  (i) Name the polymer formed during the polymerisation 
of ethene.     [1 mark]

  A student writes the following balanced symbol equation 
for the polymerisation of ethene.

  
H

C

H

H

C

H

n

H

C

H n

H

C

H

  

  (ii) The student has made a mistake in the equation. 
Circle the mistake and explain why it is incorrect.

   [1 mark]
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 (c) Plastics made from ethene are non-biodegradable but 
can be recycled or disposed of by incineration (burning).

  (i) State one advantage and one disadvantage of 
disposing of plastics by incineration.     [2 marks]

   Advantage

   Disadvantage 

  (ii) Apart from recycling and incineration, give one other 
way of disposing of plastic waste.     [1 mark]
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 (d) Propene is another alkene that can be made into a 
polymer. 

  Complete the table below to give the molecular formula, 
structural formula and state of propene at room 
temperature.     [3 marks]

  
Propene

Molecular 
formula

Structural 
formula

State at room 
temperature
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7 (a) Roy investigated the reaction between 0.03 g of 
magnesium ribbon and excess dilute hydrochloric acid 
at 20°C. He collected and measured the volume of gas 
produced over a period of 120 seconds.

  The result of his investigation is shown by the line 
labelled C on the graph on page 19.

  (i) Roy then repeated the reaction using the same 
mass of magnesium but the dilute acid was at a 
temperature of 40°C. Which line (A, B, C, D or E) 
represents the result he would expect?     [1 mark]

   Explain your answer fully.     [2 marks]

   Line 

   Explanation 

  (ii) Roy then repeated the experiment using 0.015 g of 
magnesium ribbon and dilute acid at 20°C. Which 
line (A, B, C, D or E) represents the result he would 
expect?     [1 mark]

   Line 
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 (b) Roy increased the concentration of the acid and found 
that the reaction happened faster. Explain, in terms of 
particles, how increasing concentration affects the rate 
of reaction.     [3 marks]

 (c) (i) Name a piece of apparatus the student could have 
used to collect the gas produced during this reaction.
[1 mark]

  (ii) Apart from collecting the gas, describe another 
way the student could have studied the rate of this 
reaction.     [1 mark]
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 (d) Write a balanced symbol equation for the reaction 
between magnesium and hydrochloric acid.     [3 marks]
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8 Aluminium can be extracted from its purified ore (alumina) 
as shown below.

–

+

carbon anode

molten 
aluminium

molten 
alumina

carbon cathode

steel casing

  

 (a) (i) Name the process by which aluminium is extracted 
from its ore.     [1 mark]

  (ii) Name the ore from which the alumina was produced.
[1 mark]

 (b) Explain, in terms of ions and electrons, how aluminium 
is formed at the cathode.     [3 marks]
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 (c) Oxygen gas is produced at the anode.

  (i) Describe how to test for oxygen gas.     [2 marks]

  (ii) Explain fully why the anode must be replaced 
periodically.     [2 marks]

 (d) Aluminium is recycled to help save natural resources. 
Give one other reason why recycling of aluminium is 
important.     [1 mark]

 THIS IS THE END OF THE QUESTION PAPER
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te
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© CCEA 2017

For fi rst teaching from September 2017

Data Leafl et
Including the Periodic Table of the Elements

For the use of candidates taking
Science: Chemistry,

Science: Double Award
or Science: Single Award

Copies must be free from notes or additions of any
kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)
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