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1	 Before being used table tennis balls must pass a test to make sure they bounce to 
the correct height.

	 Each ball is dropped once from a height of 30 cm onto a steel block. The ball should 
bounce more than 24 cm but less than 26 cm.

	 (a)	 The results for five table tennis balls are given below. 
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		  (i)	 Which table tennis balls (A, B, C, D or E) have failed the test?

			   	  and 	 [1]

		  (ii)	 Suggest one way the reliability of the results could have been improved.

		   		  [1]

		  (iii)	Table tennis balls are made from a type of polymer. Describe fully the 
process of polymerisation.

		   	

		   	
	 	
		   		  [2]
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(b)	 Polypropene is a plastic that has many uses.

It breaks easily at temperatures below 5 °C but gets more flexible as it warms up.
It melts around 130 °C.

The pie chart below shows the uses of polypropene.

film 18.5%

fibres 35.0%
household 10.0%

packaging

moulding 9.0%

building 5.5%

others 13.5%

(i) Calculate the percentage of polypropene that is used in packaging.

Show your working out.

  % 	 [2]

(ii)	 Why is packaging made from polypropene not used where the temperature
drops as low as 0 °C?

[1]
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2	 Given below is information about some materials.

Material Cost per 
tonne/£

Melting 
point/°C

Resistance to 
water damage

Density/ 
g/cm3

Electrical 
conductivity

Aluminium 785 660 High 2.7 Very good

Steel 75 1535 Low 7.8 Average

Stainless 
steel 650 1480 High 7.9 Average

Copper 3238 1083 High 8.9 Excellent

PVC
plastic 230 160 High 1.4 None

Iron 40 1528 Low 7.9 Average

	 	
	 Use this information to answer the following questions.

	 (a)	 PVC plastic is used to make children’s buckets and spades.
		  Give one reason why PVC plastic is used.

				    [1]
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Mountain hikers often carry hiking poles when walking long distances in wet and 
cold conditions. They use hiking poles to help them avoid injury on uneven mountain 
paths.

© lzf / iStock / Thinkstock

(b) Name the metal from the table which is most suitable for making hiking poles.
Give two reasons. Explain your choice for each.

Reason 1

Explanation

Reason 2 	

Explanation  

[3]
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3	 Mary and Jack were making honeycomb. When they changed the amount of sodium 
hydrogencarbonate they changed the height of the honeycomb. The results are 
shown in the table below.

Mass of sodium 
hydrogencarbonate/g 0 5 10 15 20 25 30 35

Height of 
honeycomb/cm 0 2.5 4.2 5.2 5.7 6.0 6.0 6.0

(a) (i)	 Plot a line graph of these results on the grid below.
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[3]

(ii)	 What was the height of the honeycomb when 12 g of sodium
hydrogencarbonate was added?

 cm	 [1]
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(b) (i)	 Describe fully the trend shown by these results.

[2]

(ii)	 A company wants to make honeycomb in 6 cm pieces. They want to sell the
honeycomb and make the maximum amount of money. Explain fully why it
should use 25 g of sodium hydrogencarbonate.

[2]

(c)	 Mary suggested that a few drops of citric acid added to the mixture would give
an even greater height.

Complete the word equation for this reaction.

sodium
hydrogencarbonate

citric
acid

 →  

[2]
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4	 A forensic scientist wanted to know if the paint from a car involved in a hit and run 
accident contained calcium ions or lead ions. He decided to carry out a flame test on 
the paint.

Describe how the forensic scientist would carry out a flame test on the paint.

Your answer should include:
• how the test is carried out on the paint
• the results expected for calcium ions and lead ions.

In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

[6]
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5	 Thermochromic and photochromic paints are smart materials which alter with a 
change in the surrounding environmental conditions.

(a)	 What environmental condition causes photochromic paint to change?

	 [1]

This is a baby’s feeding spoon.

© David Arky / Mint Images / Science Photo Library

(b) The spoon is made from thermochromic plastic which changes colour at
temperatures over 43 °C.

How does this make the spoon safer to use?

[2]

(c) Recent research in nanotechnology has found that nanosized particles of silver
are useful in sterilising sprays.
What is meant by the term ‘nanotechnology’. Explain fully.

[2]
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6	 Look at the diagram below. It shows the genetic fingerprints taken from a crime 
scene and from a suspect.

crime scene
sample

suspect

Band

(a)	 What do the bands in a genetic fingerprint contain?

[1]

(b)	 The police are certain that the suspect produced the crime scene sample and it
could not have been anyone else. Explain why.

[2]
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(c) Many people have campaigned for a national database of everyone’s
fingerprints.
Give one argument for and one argument against a database of everyone’s
fingerprints.

For

Against 

[2]

(d)	 Blood and hair are used to produce a genetic fingerprint. Suggest one other
substance from the body that could be used to produce a genetic fingerprint.

[1]
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7	 (a)	 The following diagrams represent the arrangement of molecules in two 
substances.

Diagram A Diagram B

(i) The molecules in diagram A represent a compound.
Explain what is meant by ‘compound’.

[2]

(ii)	 Name a substance that could be represented by diagram B.

[1]

(b)	 The formula for methanol is CH3OH.

(i) How many different elements are present in methanol?

[1]

(ii)	 How many atoms are represented by this formula?

[1]
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8	 The table below gives information about five atoms, A, B, C, D and E.

Atom Number of 
protons

Number of 
electrons

Number of 
neutrons

A 11 11 12

B 12 12 12

C 10 10 10

D 20 20 20

E 17 17 20

Use your Data Leaflet.

(a) Calculate the mass number for atom E. 	 [1]	

(b) In which Group of the Periodic Table would
you find atom A? 	 [1] 

(c) Which atom (A, B, C, D, or E) is a noble gas? 	 [1]	

(d)	 Which atom (A, B, C, D, or E) is found in
Period 2 of the Periodic Table? [1]
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9	 A student investigated the hardness of four different samples of water.

The results are shown below.

Sample
Volume of soap solution 
required to form a lather 

before boiling/cm3

Volume of soap solution 
required to form a lather 

after boiling/cm3

W 24 24

X 26 2

Y 18 13

Z 21 11

(a) Look at the results. Which sample (W, X, Y or Z) has:

(i) the hardest water? 	 [1]

(ii)	 the greatest problem with kettle ‘fur’? 	 [1]

(b) What can the student conclude about sample W?
Explain your answer.

[3]
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(c) Hardness in water may be caused by calcium hydrogencarbonate.
Complete the word equation to show how this hardness is removed by boiling.

calcium
hydrogencarbonate

water → 

[2]

(d) Name a tourist attraction found in a hard water area.

[1]

[Turn over
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10	 (a)	 Aluminium is a metallic element that is extracted from its ore by electrolysis.

aluminium oxide
in molten cryolite

cathode

anode

steel tank

molten aluminium
tapped off

(i) Explain what is meant by the term ‘electrolysis’.

[2]

(ii)	 Name the gas produced at the anode.

[1]
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(b)	 Information about two metals is given in the table below.

Metal Colour of solid metal Colour of sulfate solution

zinc grey colourless

copper pink/brown blue

Use this information to complete the sentences below about displacement 
	 reactions.

(i) In the reaction of zinc with copper sulfate solution the colour of the solution

changes from  to .	 [1]

(ii)	 In the reaction of zinc with copper sulfate the colour of the solid metal

changes from  to .	 [1]

(c)	 Sodium reacts with chlorine to form the compound sodium chloride.
Describe in terms of electrons, how the bond in sodium chloride is formed.

[3]
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11	 Crude oil is made up of many hydrocarbons and can be separated into different 
fractions. Some of these are shown in the diagram below.

Crude oil enters

petrol

paraffin

fuel oil

© Science Photo Library

Name and describe this process. Your answer should include an explanation of what 
a hydrocarbon is and the names of two of the remaining fractions produced. 

In this question, you will be assessed on your written communication skills 
including the use of specialist scientific terms.
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				    [6]
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12	 (a)	 Complete the table below about some hydrocarbons. 

Name of
hydrocarbon

Molecular
formula Structural formula

C3H8

H

C

H

H            C     C     H

H

C

H

H

C

H

ethene

H

C

H

H

C

H

butane C4H10

		  			  [3]

	 (b)	 Complete the balanced symbol equation for the complete combustion of 
methane in air.

		  CH4                                    →                                 
		  			  [3]

THIS IS THE END OF THE QUESTION PAPER
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DATA LEAFLET
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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.
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Page
Periodic Table  of the Elements

 

2–3
Symbols of Selected Ions 4
Solubility of Common Salts 4

gcse
Most chlorides, bromides and iodides
EXCEPT 
silver and lead chlorides, bromides and iodides

SOLUBILITY IN COLD WATER OF COMMON SALTS, HYDROXIDES AND OXIDES

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

All sodium, potassium and ammonium salts

All nitrates

Most sulfates 
EXCEPT 
lead and barium sulfates
Calcium sulfate is slightly soluble

Positive ions Negative ions
Name Symbol Name Symbol

Ammonium +
4NH Carbonate −2

3CO

Chromium(III) +3Cr Dichromate −2
72OCr

Copper(II) +2Cu Ethanoate −COOCH3

Iron(II) +2Fe Hydrogen carbonate −
3HCO

Iron(III) +3Fe Hydroxide −OH

Lead(II) +2Pb Methanoate −HCOO

Silver +Ag Nitrate −
3NO

Zinc +2Zn Sulfate −2
4SO

Sulfite −2
3SO
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159  
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173   
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175   
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232 
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231   
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238   
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237   
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242   
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243   
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247   

96
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91   
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45
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222   
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82
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36
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73   
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30

11   

5

12   

6

14   

7

16  

8

19   

9

20   

10

4   

2

40  

18

35.5   

17

32   

16

31   

15

28   

14

27   

13
70   
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122   
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128   
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23    
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3
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4
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1

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

a = relative atomic mass
(approx)
x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a
b x

1 2 3 4 5 6 7

0

*

†
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