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Answer ALL the questions.
1 This question is about food additives.
(a) Look at this list of types of food additive.
ARTIFICIAL SWEETENERS COLOURINGS
EMULSIFIERS FLAVOURINGS PRESERVATIVES

Begin each of these sentences by using the
correct word or words from the list.

help to mix

ingredients together.

are used instead

of sugar in processed foods.

keep food safe to
eat for longer. [3]




(b) Some food additives have E numbers. For
example, E300 is vitamin C.

E numbers are listed on food labels.

Which of these statements about these additives
are TRUE and which are FALSE?

Put ticks (v) in the correct boxes to show your
choices.

TRUE | FALSE

They are always harmful to health.

All are artificial chemicals.

They have passed a safety test.

Some are natural chemicals.

They have been approved for use in
the EU.

They have been approved for use
throughout the world.

[3]




(c) Mary is shopping at a supermarket.

She looks to see which E numbers are listed on
the label of each food packet.

Mary buys foods with some E numbers.

She chooses NOT to buy foods with other E
numbers.

Use ideas of RISK AND BENEFIT to suggest how
Mary decides which foods to buy.

[2]
[Total: 8]




2 (a) Plants need nitrogen to make amino acids and
proteins.

Which THREE other elements are present in amino
acids and proteins?

Put a around each correct answer.
ARGON CALCIUM CARBON HELIUM
HYDROGEN OXYGEN POTASSIUM

PHOSPHORUS  SODIUM
[2]

(b) Some elements move between plants, animals and
the environment.

Write down TWO ways that this happens.

[2]




(c) Farmers add nitrogen compounds to the soil.

Which two statements explain why they need to do
this?

Put ticks (v) in the boxes next to the TWO correct
answers.

Nitrogen is a gas so it escapes from
the soil.

Plants take nitrogen compounds from
the soil as they grow.

Nitrogen kills weeds that grow in the soil.

Nitrogen kills pests that attack the crops.

When crops are harvested, nitrogen is
not returned to the soil.

[2]
[Total: 6]



3 Newspapers are printed on paper.

Paper can be made from recycled waste paper or from

trees.

The diagram shows the main steps in the production
of RECYCLED PAPER and NEW PAPER FROM TREES.

RECYCLED PAPER

NEW PAPER FROM TREES

COLLECTION
waste paper is collected and
taken by lorry to the paper mill

CUTTING
trees are cut down and taken
by lorry to the paper mill

|

|

PULPING
the waste paper is heated
with water and chemicals, and
beaten into a pulp

DEBARKING AND CHIPPING
bark is removed and the wood
chipped into small pieces

|

|

SCREENING AND CLEANING
contaminants, e.g. plastic and
paper clips, are removed

PULPING
the wood is heated with water
and chemicals, and beaten

|

into a pulp

DE-INKING AND BLEACHING
ink is removed and pulp
bleached to give a white
colour

SCREENING AND CLEANING
contaminants, e.g. dirt and
grit, are removed

\

/

MAKING SHEETS OF PAPER
pulp is sprayed onto a wire
screen and passed through
heated rollers




(a) The sustainability of making recycled paper and

(b)

making new paper may be different.
Explain how.

Use ideas from the diagram to help you answer
the question.

[3]

Making sheets of paper from pulp is the same for
recycled paper and new paper.

Name one OTHER step in the diagram that has
the same environmental impact for both types of

paper.

Explain your choice.

[2]

10



(c) Waste paper can be disposed of in landfill or
burned.

Waste paper can also be recycled.
All of the statements below are true.

Which statements are good reasons for recycling
waste paper?

Put ticks (v/) in the boxes next to the TWO best
answers.

Recycling needs waste paper to be
de-inked and bleached using chemicals.

Waste paper can be burned in power
stations to produce electricity.

Paper can be separated from other
waste by householders, and collected.

Paper in landfill slowly rots and gives
off methane, which contributes to global
warming.

Pulping waste paper uses chemicals
and energy.

Burning waste paper gives off carbon
dioxide.

[2]
[Total: 7]
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4 This question is about crude oil and polymers made
from it.

(a) Crude oil is a mixture of hydrocarbons.
Which elements are present in hydrocarbons?

Put ticks (v/) in the boxes next to the TWO correct
answers.

argon

carbon

hydrogen

oxygen

sodium

[2]

(b) Small molecules obtained from crude oil are
joined together to make polymers.

What is the name of this process?

Put a around the correct word.
DECOMPOSITION NEUTRALISATION

PHOTOSYNTHESIS POLYMERISATION

OXIDATION
[1]
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(c) The diagram shows where each of three different
forces of attraction, A, B and C, are in a polymer.

A B

)

— polymer chain

C

— polymer chain

(1) Which force joins the small molecules to each

other to make a polymer chain?
Choose from A, B or C.

answer

[1]

(ii) Which force is a cross-link between chains?

Choose from A, B or C.

answer

13

[1]




(iii) Which statements describe changes that
increase the melting point of this polymer?

Put ticks (v/) in the boxes next to the TWO best
answers.

make the polymer chains longer

introduce more cross-links

put plasticizer molecules between
the chains

make force A stronger

make force B stronger

[2]
[Total: 7]
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5 Molecules in petrol contain hydrogen and carbon
atoms.

(a) When petrol burns in a car engine the carbon
reacts with oxygen to make carbon dioxide.

What is made from the hydrogen?
Put a around the correct answer.
ARGON CARBON MONOXIDE

NITROGEN DIOXIDE =~ WATER
[1]
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(b) Car manufacturers state the amount of carbon
dioxide made in the engines in their cars.

The table gives this information for different size
engines fitted in the same design of car.

SIZE OF ENGINE | CARBON DIOXIDE MADE
IN LITRES IN g/km TRAVELLED
1.4 158
1.6 184
2.0 207
2.6 224

Complete this sentence to describe the
CORRELATION shown by this data.

As the size of the car engine

, the mass

of carbon dioxide made

[1]
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(c) A car manufacturer designs a new engine.

Scientists compare the carbon dioxide made by
the new engine with that from the old engine.

Both engines are the same size.

The scientists test both engines five times. They
work out the mean (average) of the five results for
the new engine to be 144 g/km. They use this as
the best estimate of the carbon dioxide made by

the new engine.

CARBON DIOXIDE MADE

IN g/km TRAVELLED

test 1 test 2 test 3 test 4 test 5
NEW ENGINE 145 146 143 144 142
OLD ENGINE 160 158 159 157 156

(1) Work out the best estimate of carbon dioxide
made by the old engine.

Show your working.

best estimate =

17

g/km [2]




(ii) The carbon dioxide output measured for the
new engine was a little different in every test.

Which statements explain these differences?

Put ticks (v) in the boxes next to the TWO best
answers.

The scientists used different

apparatus for some of the tests.

There is a limit to the accuracy of

the apparatus used to measure the
carbon dioxide.

Different hydrocarbons in the petrol
were burning from minute to minute.

The amount of carbon dioxide made
by an engine varies a little from
minute to minute.

The scientists made mistakes with
some of the tests.

[2]
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(iii) Motorists pay car tax each year.

The tax is based on the amount of carbon
dioxide the car makes.

The table gives information for annual car tax

payments (2009 figures).
CARBON DIOXIDE CARTAX
IN g/km TRAVELLED IN £
up to 100 0
101-120 35
121-150 120
151-165 145
166-185 170
over 185 210

Use the table to find the car tax for the car
fitted with the NEW engine.

cartax =¢£ [1]
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(iv) There are several ways that the TOTAL amount
of carbon dioxide released from vehicles can
be reduced.

Which of these statements describe some of
them?

Put ticks (v/) in the boxes next to the TWO best
answers.

fitting catalytic converters

using low sulfur fuels

more people using public transport
instead of cars

increasing the speed limit on
motorways

having emission limits enforced by
MOT testing of cars

[2]
[Total: 9]
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6 This list shows pollutants found in a sample of air.
CARBON DIOXIDE CARBON MONOXIDE
CARBON PARTICULATES SULFUR DIOXIDE

(@) Which TWO of these pollutants are removed from
the air when they dissolve in rain water?

and

[1]

(b) Carbon monoxide causes harm to humans
DIRECTLY because it is toxic.

Some other pollutants cause harm to humans
INDIRECTLY.

Use one example from the list to explain how a
pollutant can be INDIRECTLY harmful.

[2]
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(c) Carbon monoxide reacts with oxygen to produce
carbon dioxide.

Finish the diagram to show the molecules in this
reaction.

O
O

+ OO —

carbon monoxide oxygen carbon dioxide

[2]
[Total: 5]

END OF QUESTION PAPER
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