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Answer ALL the questions.

SECTION A - MODULE CA1

1 This question is about foods and food additives.

Look at the table. It gives some information about E

numbers.

FOOD ADSITIVE E NUMBER RANGE
food colour E101 to E199
preservative E200 to E299
antioxidant E300 to E321

emulsifier E400 to E499
sweetener E950 to E967

Look at the food label found on a packet of cake mix.

INGREDIENTS:

Sugar, wheat flour, vegetable oil, baking powder,
E341, dried whey, E477, E471, salt and E415.

(a) What type of food additive is E4777?

[1]




(b) Does the cake mix contain any preservatives?

Explain your answer.

[1]

(c) One of the ingredients is baking powder.

Baking powder contains sodium
hydrogencarbonate.

When sodium hydrogencarbonate, NaHCO3, is
heated it breaks down.

Sodium carbonate, Na,C O3, water and carbon
dioxide are made.

Write the BALANCED SYMBOL equation for this
reaction.

[2]

(d) Describe how you can test for CARBON DIOXIDE
gas.

name of the chemical used

result you would expect to see [2]

[Total: 6]



2 An elephant in a zoo has an injured foot. A vet makes
a shoe for the elephant.

The shoe is made out of Gore-Tex®.

The shoe is hard-wearing and waterproof. It is also
breathable.

(a) Suggest ONE reason why the elephant’s shoe was
NOT made out of nylon.

[1]




(b) Gore-Tex® is made of nylon with an outer layer of
PTFE/polyurethane.

The PTFE layer has holes in it.

(i) The holes make Gore-Tex® breathable while
still waterproof.

Explain how.

[2]

(i) The PTFE layer is combined with nylon.

Explain why.

[1]
[Total: 4]




3 Ethene and ethane are both hydrocarbons.

Look at the displayed formulas.

ethene ethane
H H H H
N / I
cC=—C H cC—C H
H/ \H | |
H H

(a) The molecular formula for ethene is CoH,.

What is the molecular formula for ETHANE?

[1]

(b) Ethane is a member of a group of hydrocarbons
called the ALKANES.

Explain why ethane is an alkane.

[1]




(c) Bromine water can be used to tell the difference
between ETHANE and ETHENE.

Look at the table.

It shows the effects of ethane and ethene on
bromine water.

Complete the table.
NAME OF
COMPOUND EFFECT ON BROMINE WATER
ethane no effect — remains orange/brown
ethene

[1]




(d) Cracking is used to make ethene.
Cracking needs a high temperature and a catalyst.
Write about cracking.
Your answer should include

* what happens to hydrocarbon molecules
during cracking

* why cracking is a useful reaction.

[3]
[Total: 6]
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4 Megan and Nelil investigate three fuels.
They want to find out which gives off most energy.
They burn each fuel separately.

Look at the diagram. It shows the apparatus they use.

~

= thermometer

copper can —»

:::::::::::::::::;— 100 g water

spirit burner

liquid fuel

(a) Write down ONE thing Megan and Neil must do to
make their experiments fair.

[1]
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(b) Look at the table. It shows the results for one of

the fuels.
fuel temperature at | temperature at
start in °C end in °C
paraffin 22 46

Calculate the amount of heat energy transferred
by the paraffin to the water.

Use the formula:

energy = mass x

capacity

specific heat

temperature
change

The specific heat capacity of water is 4.2 J/g °C.

answer

J [2]

(c) Paraffin is obtained from crude oil.

Crude oil is a FOSSIL FUEL.

The amount of fossil fuels being burnt each year
is steadily increasing.

Suggest why.

[1]

12

[Total: 4]



SECTION B — MODULE C2

5 Cameron investigates the reaction of metal powders

with dilute hydrochloric acid.

Look at the apparatus he uses.

I
20

40 60 8010Q cm3::::|

hydrochloric acid

L_J metal powder

\ gas syringe

Cameron measures the time it takes to collect 100cm?

of hydrogen in the gas syringe.

He makes sure that all of his experiments are fair.

13



Look at the bar chart of Cameron’s results.

time to collect

100 cm3 of
hydrogen
in seconds

70

60

50

40

30

20

10

0 : .
magnesium I1ron calcium zinc

metal powder
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(a) Cameron does the experiment with zinc again.

This time he uses a MORE concentrated solution
of hydrochloric acid.

The particles in the acid are more crowded.

(i) Predict how long it will take to collect 100cm3
of hydrogen.

[1]

(ii) Explain your answer. Use ideas about
collisions between particles.

[1]

(b) Cameron does the experiment with zinc again.
This time he uses acid at a HHGHER temperature.
The reaction is much FASTER.

Explain why.

Use ideas about particles.

[2]
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(c) Cameron does the experiment with zinc again.

This time he uses a LUMP of zinc rather than zinc
POWDER.

What happens to the rate of reaction?

Explain your answer.

[2]

(d) Magnesium reacts with dilute hydrochloric acid,

HCL

Hydrogen and magnesium chloride, MgClz, are
made.

Write the BALANCED SYMBOL equation for this
reaction.

[2]
[Total: 8]

16
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6 This question is about air quality.

Air contains nitrogen, oxygen, carbon dioxide and

water vapour.

Air also contains pollutants such as carbon

monoxide, oxides of nitrogen and sulfur dioxide.

(a) What is the percentage by volume of nitrogen in

air?

(b) The exhaust gases from cars affect air quality.

The exhaust gases contain carbon monoxide,

oxides of nitrogen and carbon dioxide.

Look at the table.

It shows information about the different gases in

car exhausts.

percentage by volume of

tvoe of car carbon | oxides of | carbon
ypP monoxide | nitrogen dioxide
petrol powered car

WITHOUT a catalytic 5 0.3 8
converter

petrol powered car

WITH a catalytic 2 0.06 11
converter

diesel powered car

WITHOUT a catalytic 0.1 0.01 10
converter

18

[1]




(i) Diesel powered cars do not need to be fitted
with a catalytic converter.

Suggest why.

The information in the table may help you.

[1]

(ii) Describe what a catalytic converter does.

The information in the table may help you.

[1]
[Total: 3]
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7 The Earth is made of several layers.

Look at the diagram. It shows the structure of the

Earth.

(a) It is difficult to study the structure of the Earth.

core

/

mantle
crust

Explain why.

[1]
(b) The LITHOSPHERE is part of the Earth’s structure.

What is meant by the lithosphere?

[1]

20



(c)

(d)

Which of the following pieces of evidence were
used to develop the theory of plate tectonics?

Put a tick (V) next to the TWO correct pieces of
evidence.

Both Africa and South America contain
igheous rocks.

The shape of the coastlines of Africa
and South America fit together.

Both Africa and South America have
active volcanoes.

The same type of fossils are found in
South America and Africa.

Both Africa and South America have
dangerous earthquakes.

[2]

Lava is liquid (molten) rock that erupts from a
volcano.

Lava often cools down very rapidly.

Describe how the rate of cooling affects the size of
crystals in the rock.

[1]

21



(e) Construction materials are used to make
buildings.

Brick and glass are construction materials.

Brick and glass are made from rocks from the
Earth’s crust.

Finish the table.

] rock from which the
corr:ls;ttr: r(i::lon construction material is
made
brick clay
glass

[1]
[Total: 6]
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8 Car bodies can be made from steel or aluminium.

Steel car bodies will rust because steel is an alloy that
contains iron.

Rust is hydrated iron(III) oxide.
(a) Write a WORD equation for the rusting of iron.
[1]

(b) One of the advantages of using aluminium is that
no corrosion takes place.

This means that you do not have to replace your
car as often.

Explain ONE other advantage of building car
bodies from aluminium rather than steel.

[2]
[Total: 3]

23
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SECTION C — MODULE C3

9 This question is about the elements in the Periodic
Table.

Look at the list of elements.

aluminium oxygen
argon phosphorus
chlorine potassium
helium sodium
iodine sulfur

Answer the questions.
Choose ALL your answers from the list.

Each element can be used ONCE, MORE THAN ONCE
or NOT AT ALL.

The Periodic Table may help you.

(a) Write down the NAME of the element with 8
electrons in its outer shell.

[1]

(b) Write down the NAME of an element that forms a
positive ion.

[1]

(c) Write down the NAME of the element with an
electronic structure 2.8.3.

[1]
[Total: 3]
25



10 The Group 7 elements are called the halogens.
Look at the table.

It shows some information about the halogens.

20€ pljos Roe|q 9y | auneise
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(a) Complete the table to show

e the COLOUR of bromine

e the STATE of iodine at room temperature.

[2]

(b) Use ideas about trends down a group to complete
the table to predict

e the MELTING POINT of fluorine

e the BOILING POINT of astatine. [2]

27



(c) Chlorine reacts with sodium to form sodium
chloride.

Sodium chloride is an IONIC compound.
Sodium has an electronic structure 2.8.1.
Chlorine has an electronic structure 2.8.7.

Draw a ‘dot and cross’ diagram to show the TWO
IONS in sodium chloride.

Your diagram should include the charges on the
ions.

[2]
[Total: 6]
28



11 This question is about atoms.

Look at the diagram. It shows an oxygen atom.

‘\ nucleus containing

protons and neutrons

electron

(a) Oxygen is in period 2 of the Periodic Table.

Use the diagram of the oxygen atom to explain
why oxygen is in period 2.

[1]

29



(b) (i) What is the electrical charge on a proton?

(ii)

Choose from the list.
negative

neutral

positive

answer [1]

An oxygen atom is neutral.
Explain why.

Use ideas about the number of protons and
electrons in an atom.

[1]
[Total: 3]
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12 A company has created a new toy car that uses
hydrogen and oxygen.

(a) Hydrogen and oxygen react to make water.

Write a WORD EQUATION for this reaction

[1]

(b) In a molecule of water, hydrogen and oxygen
combine by SHARING electrons.

What is the NAME of this type of bonding?

[1]

31



(c) The hydrogen and oxygen for the car are made by
ELECTROLYSIS.

(i) During the electrolysis hydrogen ions, H+,
gain electrons.

Hydrogen gas, Ho, is made.

Write a balanced SYMBOL equation for this
reaction. Use e to represent an electron.

[2]

(ii) Look at this equation. It shows how oxygen is
made during electrolysis.

40H™ - 4e~ > 2H,0 + O,

This is an example of oxidation.

Explain why.

[1]
[Total: 5]
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13 Helen and Brian heat copper carbonate.

Look at the diagram. It shows the apparatus they use.

copper carbonate

limewater

heat

(a) What would you see when the copper carbonate is
heated?

[2]
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(b) Helen reacts copper carbonate with dilute sulfuric
acid.

A solution of copper sulfate is made.

Helen tests the copper sulfate solution with
sodium hydroxide solution.

An insoluble solid is made when the solutions
react.

Write down the name of this TYPE of reaction.
Choose from the list.

neutralisation

oxidation

precipitation

thermal decomposition

answer [1]

[Total: 3]

END OF QUESTION PAPER
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