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1	 (a)	 Shown below are some hazard symbols and their names.

Using lines, match each symbol to its name. The first one has been 
done for you.

toxic

corrosive

explosive

flammable

NameHazard symbol

© Ecelop / iStock / Thinkstock
[2] 

(b)	 Hazard symbols are used to warn of danger. Give one reason why
symbols are used rather than words.

[1]
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2	 (a)	 Saucepan handles are often made from plastic and their bases from 
copper.

plastic handle

copper base

© Hemera Technologies / PhotoObjects.net / Thinkstock

(i) What makes plastic a suitable material for use in saucepan
handles?
Tick (3) two properties from the list below.

	 flexible

	 soft

	 strong

	 insulator

	 shiny	 [2]

(ii)	 Explain fully why copper is a good choice of material for the base
of a saucepan.

  [2]

(b)	 Cotton, wool and silk are all examples of natural materials. What is
meant by the term natural material?

[1]
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3	 The diagram shows a cross section through an active volcano.

landtrees

Source: Principal Examiner Phyllis VandeVyver, CCEA

(a)	 Complete the diagram above by adding the correct labels in the two
boxes. [2]

(b) Complete the sentences below to describe a volcanic eruption.

Choose from:

tectonic                 Richter                 pressure                 heat

A volcano erupts because  plates

are moving together or apart. This causes a build-up

of  which makes the volcano erupt.	 [2]

(c)	 Name and give one example of the type of rock produced by volcanic
activity.

Type of rock

Example [2]
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4	 James investigated the strength of five fibres (A, B, C, D and E). He added 
0.5 N weights to a length of each fibre until it broke.
His results are shown below.

Fibre Weight needed to
break the fibre/N

A 2.0

B 5.5

C 7.0

D 3.0

E 4.5

(a)	 Which fibre (A, B, C, D or E) is the strongest?

  [1]

(b)	 What could James have done to make sure his results were reliable?

Circle the correct answer.

repeat the test using more fibres

repeat the test for a new sample of each fibre

repeat the test using different fibres 
[1]

(c)	 Suggest one thing James may have done to make this a fair test.

[1]
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James used the results opposite to draw the bar chart shown below. 
However, he has made two mistakes.

A B D
0

2

4

6

8

Fibre

C E

1

3

5

7

(d)	 State two things James has done wrong when drawing the bar chart.

1.

2. 

[2]
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5	 (a)	 Tropical fish can only live in water with a suitable temperature and pH.

© eduardrobert / iStock / Thinkstock

The table below gives the most suitable temperature and pH ranges 
for some tropical fish.

Fish Temperature range/°C pH range

reed fish 22 – 28 6.5 – 7.5

dinosaur birchir 25 – 29 7.0 – 8.2

emerald catfish 21 – 28 6.5 – 6.8

rose catfish 22 – 26 6.0 – 7.0

disk tetra 23 – 27 5.0 – 7.0

ornate birchir 26 – 28 6.0 – 8.0

(i) Name a piece of apparatus that could have been used to measure
the pH.

  [1]

(ii)	 What is the highest alkaline pH value shown in the table?

  [1]

(iii)	Name the fish that can live in the widest temperature range.

[1]
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(iv)	How many fish named in the table could live in water with a
temperature of 23 °C and a pH of 7?

  [1]

(v)	 Suggest one temperature in which all these fish could live.
Choose from:

24 °C                 25 °C                 26 °C                 27 °C

  [1]

(b)	 Mary wants to keep some emerald catfish. However the water in her
fish tank has a pH of 6. She was advised to add some limestone
(calcium carbonate) to the water.

(i) Explain fully what effect adding limestone will have on the pH of
the water in her fish tank.

  [2]

(ii)	 What is the formula for calcium carbonate?

Circle the correct answer.

CACO3            :            CaCO3            : CaC
[1]
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6	 The graph below shows the atomic radius (size) of some elements in 
Period 2 of the Periodic Table.
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(a)	 What is meant by the term atomic number?

[1]

(b) (i)	 State the trend shown by the information in the graph.

  [1]

(ii)	 Predict the atomic radius of the element with an atomic number
of 10.

 nm  [1]

(c)	 The atomic radius for each element is measured in nanometres (nm).
What size is one nanometre?

Circle the correct answer.

1 × 10–9 m            :            1 × 10–12 m            :            1 × 109 m
[1]



Examiner Only
Marks Remark

12116 11	 [Turn over

(d)	 Name the element shown in the graph that has the largest atomic
radius.

You may find your Data Leaflet useful.

[1]

(e)	 The element with atomic number 5 is boron.

(i) Complete the table below to show the number of each particle in
an atom of boron.

You may find your Data Leaflet useful.

Particle Number

proton

electron

neutron

[3]

(ii)	 Which particle named in the table above has no charge?

  [1]

(iii)	Complete the diagram below to show the electron arrangement in
a boron atom.

nucleus

[1]
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7	 Coal, oil and gas are fossil fuels that are useful sources of energy.

(a)	 Complete the following sentences.

The main chemical 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 . 	 [3]

(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]

(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.

Similarity

Difference 

[2]
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(c)	 Propane can be used as a fuel. Complete the word equation below for
the combustion of propane.

propane  +    +  

[2]
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8	 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]

(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]
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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 cause
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.

© TEK Image / Science Photo Library

(ii)	 Explain fully why the colour changes of plastic R would make it
most suitable to manufacture baby bottles.

[2]
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9	 (a)	 Magnesium burns in oxygen to form magnesium oxide as shown in 
the photograph below.

©  Charles D. Winters / Science Photo Library

(i) Describe the appearance of magnesium before it is burnt.

  [1]

(ii)	 Describe one observation that could be made during this reaction.

  [1]

(iii)	Describe the appearance of magnesium oxide after the reaction.

  [1]

(b)	 In this reaction oxygen is added to magnesium. What name is given to
this type of reaction?

[1]
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10	 Describe how you could carry out an investigation to determine if a sample 
of water was temporary hard water. 

Your answer should include:

• the name of one metal ion that causes hard water
• how to make the investigation a fair test
• the result you would expect for temporary hard water

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

[6]

THIS IS THE END OF THE QUESTION PAPER
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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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* 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
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