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Q1.
Plastic and glass can be used to make milk bottles.

The figure below shows the percentage of milk bottles made from glass between 1975
and 2010.

(a) Plot the points and draw a line on the figure above to show the percentage of milk
bottles made from materials other than glass between 1975 and 2010.

(3)

(b) The table below gives information about milk bottles.

Glass milk bottle Plastic milk bottle

Raw materials Sand, limestone,
salt Crude oil

Bottle material Soda-lime glass HD poly(ethene)

Initial stage in
production of bottle
material

Limestone and salt
used to produce

sodium carbonate.

Production of naphtha
fraction.

Maximum
temperature
in production
process

1600 °C 850 °C

Number of times
bottle can be used
for milk

25 1

Size(s) of bottle 0.5 dm3 0.5 dm3, 1 dm3, 2 dm3, 3
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dm3

Percentage (%) of
recycled material
used in new bottles

50 % 10 %

Evaluate the production and use of bottles made from soda-lime glass and those
made from HD poly(ethene).

Use the information given and your knowledge and understanding to justify your
choice of material for milk bottles.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(6)

(Total 9 marks)

Q2.
Metals are extracted from ores in the Earth’s crust.

(a) Why is copper used in the manufacture of computers?

Tick (✔) one box.

Because it has a high density.

Because it does not react with water.

Because it is a good conductor of
electricity.

(1)

(b) Figure 1 shows the percentage (%) by mass of some metals in the Earth’s crust.

Figure 1
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(i) What is the percentage by mass of magnesium in the Earth’s crust?

_______________________ %
(1)

(ii) On Figure 1 draw the bars for:

• calcium at 3.6% by mass

• iron at 5.0% by mass.
(2)

(c) An ore of zinc contains zinc carbonate.

The equation for the reaction when zinc carbonate is heated is:

(i) What is the name of this type of reaction?

Tick (✔) one box.

corrosion

decomposition

electrolysis
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(1)

(ii) Which substance in the equation is a gas at room temperature (20 °C)?

Tick (✔) one box.

zinc carbonate

zinc oxide

carbon dioxide

(1)

(iii) Complete the table below to show the number of atoms of carbon and oxygen
in the formula of zinc carbonate.

Element Number of atoms in
the formula ZnCO3

zinc, Zn 1

carbon, C

oxygen, O
(2)

(iv) When 125 g zinc carbonate is heated, 81 g zinc oxide is produced.

Calculate the mass of carbon dioxide produced.

______________________________________________________________

Mass of carbon dioxide = _______________g
(1)

(d) Figure 2 shows a simple life cycle of a car body.

Figure 2

(i) What is one reason why iron from the blast furnace is converted into steel?
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Tick (✔) one box.

To make the iron pure.

To make the iron more brittle.

To make alloys for specific uses.

(1)

(ii) Apart from cost, give three different reasons why steel should be recycled.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________

3. ____________________________________________________________

______________________________________________________________
(3)

(Total 13 marks)

Q3.
Metals are extracted from ores in the Earth’s crust.

Some ores contain metal carbonates and some ores contain metal oxides.

(a) (i) Name the type of reaction that happens when a metal carbonate is heated.

______________________________________________________________
(1)

(ii) Which solid product is formed when copper carbonate is heated?

Tick (✔) one box.

copper

copper nitrate

copper oxide

copper sulfide

(1)

(b) A student investigated heating four metal carbonates.

Figure 1 shows the apparatus used.
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Figure 1

The student heated each metal carbonate for five minutes.

The table below shows the results.

Metal carbonate
Mass of
metal

carbonate at
start in g

Mass of solid
after heating
for 5 minutes

in g
Observations

Copper carbonate 10.0 6.9 Limewater
turns cloudy

Magnesium
carbonate 10.0 9.1 Limewater

turns cloudy

Potassium
carbonate 10.0 10.0

Limewater
does not turn

cloudy

Zinc carbonate 10.0 8.3 Limewater
turns cloudy

(i) Explain the results for potassium carbonate.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(3)

(ii) Suggest how the reactivity series can be used to predict which metal
carbonate reacts most easily when heated.

______________________________________________________________
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______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(c) Figure 2 shows a simple life cycle of a car body.

Figure 2

(i) Complete the sentence.

Iron ores must contain enough iron to _______________________________

______________________________________________________________
(1)

(ii) Some iron ores contain iron oxide (Fe2O3).

Complete and balance the equation for a reaction to produce iron from iron
oxide.

_____ Fe2O3 + _____ C → ___________ + _____ CO2

(2)

(iii) Give two reasons why iron produced in a blast furnace is converted into steel.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(iv) When a car reaches the end of its useful life, the car body can be:

• recycled
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• reused

• sent to landfill.

Give three reasons why a steel car body should be recycled and not reused
or sent to landfill.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(3)

(Total 15 marks)

Q4.
This question is about metals.

(a) Which unreactive metal is found in the Earth as the metal itself?

Tick ( ) one box.

aluminium

gold

magnesium

(1)

(b) Complete the sentence.

Aluminium is an element because aluminium is made of

only one type of _________________________ .
(1)

(c) Figure 1 shows the electronic structure of an aluminium atom.

S T E M U P . C O . U K

https://stemup.co.uk


Page 9 of 60

(i) Use the correct words from the box to complete the sentence.

electrons ions protons neutrons shells

The nucleus of an aluminium atom contains _______________ and

_______________ .
(2)

(ii) Complete the sentence.

In the periodic table, aluminium is in Group _______________ .
(1)

(d) Aluminium is used for kitchen foil.

Figure 2 shows a symbol on a box of kitchen foil.

The symbol means that aluminium can be recycled. It does not show the correct
chemical symbol for aluminium.

(i) What is the correct chemical symbol for aluminium?

___________________________ .
(1)
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(ii) Give two reasons why aluminium should be recycled.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(e) Aluminium has a low density, conducts electricity and is resistant to corrosion.

Which one of these properties makes aluminium suitable to use as kitchen foil?
Give a reason for your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(Total 10 marks)

Q5.
Copper is a transition metal.

(a) (i) Where is copper in the periodic table?

Tick ( ) one box.

in the central block

in Group 1

in the noble gas group

(1)

(ii) What is a property of copper?

Tick ( ) one box.

breaks easily
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conducts electricity

does not conduct heat

(1)

(b) Copper ores are quarried by digging large holes in the ground, as shown in Figure
1.

© photllurg/iStock/Thinkstock

Give two reasons why quarrying is bad for the environment.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(c) Some copper ores contain only 2% copper.

Most of the ore is rock that is not needed.

In one ore, the main compound is copper carbonate (CuCO3).

Figure 2 shows the stages used in the extraction of copper from this ore.

S T E M U P . C O . U K
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(i) Why is Stage 2 important?

______________________________________________________________

______________________________________________________________
(1)

(ii) The equation for the reaction in Stage 3 is:

2 CuCO3 + C 2 Cu + 3 CO2

From the symbol equation, a company calculated that 247 tonnes of copper
carbonate are needed to produce 127 tonnes of copper and 132 tonnes of
carbon dioxide are released.

Calculate the mass of carbon needed to make 127 tonnes of copper.

______________________________________________________________

______________________________________________________________
(2)

(iii) Suggest one reason why it is important for the company to calculate the mass
of reactants in Stage 3.

______________________________________________________________

______________________________________________________________
(1)

(Total 8 marks)

Q6.
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Cans for food and drinks are made from steel or aluminium.
The main metal in steel is iron.

By Sun Ladder (Own work) [CC-BY-SA-3.0 or GFDL],
via Wikimedia Commons

(a) Iron is extracted by heating a mixture of iron oxide and carbon in a blast furnace.

(i) Name this type of reaction.

______________________________________________________________
(1)

(ii) Balance the symbol equation for this reaction.

2Fe2O3 + ______ C → ______ Fe + ______ CO2

(1)

(b) Aluminium ore, bauxite, contains aluminium oxide, iron oxide and silicon dioxide.
Aluminium is extracted by electrolysis of aluminium oxide.
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The 'red mud' which is dumped in very large ponds contains:

Name of solid Percentage (%)

Aluminium oxide 10

Iron oxide 65

Silicon dioxide 25

(i) 100 tonnes of bauxite produced 50 tonnes of pure aluminium oxide and 50
tonnes of 'red mud'.

What percentage of aluminium oxide did the bauxite contain?

______________________________________________________________

Answer = _____________________ %
(1)

(ii) Apart from the solids shown in the table, name one other substance that would
be in the 'red mud'.

______________________________________________________________
(1)

(iii) The purification of the aluminium oxide is usually done near to the bauxite
quarries.

Suggest one reason why.

S T E M U P . C O . U K
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______________________________________________________________
(1)

(c) Aluminium is used to make many things including cans.

During one year in the USA:

• 100 billion aluminium cans were sold

• 55 billion aluminium cans were recycled.

Give one environmental impact of recycling aluminium cans and one ethical or
social impact of recycling aluminium cans.

Environmental _______________________________________________________

___________________________________________________________________

Ethical or social ______________________________________________________

___________________________________________________________________
(2)

(Total 7 marks)

Q7.
Read the article and then answer the questions.

Supermarkets launch eco-friendly plastic milk bags.
Could this be the end of the milk bottle?

Milk bottles are made from glass or from plastic.

Glass milk bottles contain 0.5 litres of milk. When the milk is used up the empty
bottles are returned to be re-used. Glass milk bottles are re-used 24 times on
average. The glass to make new milk bottles is produced when a mixture of sand,
limestone, soda and recycled glass is heated to about 1600 °C in a furnace. There
are almost unlimited amounts of the raw materials needed to produce this glass.
About 35% of used glass is recycled.

The most common plastic milk bottles contain 2 litres of milk. When the milk is
used up the empty bottles are discarded as waste. The plastic used to make these
milk bottles is poly(ethene). Poly(ethene) is produced from crude oil by first using
fractional distillation, then cracking the naphtha fraction and finally polymerising the
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ethene. About 5% of used poly(ethene) is recycled.

The new plastic milk bags contain 2 litres of milk. The milk bags are also made
from poly(ethene). A milk bag uses 75% less poly(ethene) than is used to make the
poly(ethene) milk bottles. When the milk is used up the empty bags are discarded as
waste.

(a) Describe what happens in fractional distillation so that fractions, such as naphtha,
are separated from crude oil.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(b) Supermarkets claim that using milk bags instead of milk bottles would have less
environmental impact.

Do you agree with this claim?

Use the information in the article and your knowledge and understanding to make
appropriate comparisons to justify your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________
(4)

(Total 7 marks)

Q8.
The flow diagram shows the main stages used to extract a metal from its ore.

mining the ore → purifying the ore → extracting the metal

The table shows some information about three metals.

Metal Metal ore Purified ore % of metal
in the ore

% of metal in the
Earth’s crust

aluminium bauxite aluminium oxide, Al2O3 28.0 8.0

copper chalcocite copper sulfide, Cu2S 0.5 0.001

iron haematite iron oxide, Fe2O3 29.0 5.0

(a) Use the information in the table and your knowledge and understanding to help you
to answer the questions.

(i) Suggest why purifying the copper ore produces large quantities of waste.

______________________________________________________________

______________________________________________________________

______________________________________________________________
(1)

(ii) Suggest why the annual world production of iron is forty times greater than that
of aluminium.

______________________________________________________________

______________________________________________________________

______________________________________________________________
(1)

(b) Aluminium is used for drinks cans.
Aluminium is extracted from its purified ore by electrolysis.

S T E M U P . C O . U K

https://stemup.co.uk


Page 18 of 60

(i) Suggest why the aluminium produced in the electrolysis cell is a liquid.

______________________________________________________________

______________________________________________________________
(1)

(ii) In this electrolysis, aluminium and oxygen gas are produced from the
aluminium oxide.

Use the information in the diagram to suggest why most of the waste gas is
carbon dioxide and not oxygen.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(iii) Aluminium is the most abundant metal in the Earth’s crust.

Suggest two reasons why we should recycle aluminium drinks cans.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________
(2)

(Total 7 marks)

Q9.
Supermarkets in the UK have been advised by the Government to stop giving plastic bags
to customers. The Government states that this is because plastic bags use up resources
that are not renewable and that the manufacture of plastic bags produces carbon dioxide.
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Most of these plastic bags are made from poly(ethene). The table shows methods to deal
with large numbers of used plastic bags.

Method Description of what happens to the plastic bag

Reused used again by the customer

Recycled collected, transported, washed and melted to make new plastic items

Burned collected, transported and burnt to release heat energy

Dumped mixed with other household waste, collected, transported and
disposed of at a landfill site

Use the information and your knowledge and understanding to briefly give one advantage
and one disadvantage for each of these methods.

Reused ________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Recycled _______________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Burned ________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Dumped _______________________________________________________________

_______________________________________________________________________

_______________________________________________________________________
(4)

(Total 4 marks)

Q10.
Iron is produced by reacting a mixture of haematite and coke in a blast furnace.
Haematite is an ore of iron containing iron oxide (Fe2O3).
Coke is made from coal and is almost pure carbon.
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(a) (i) The coke burns in air. This reaction heats the furnace to above 1300 °C.

Complete the chemical equation for carbon reacting with oxygen to form
carbon dioxide.

____________ + O2 → CO2

(1)

(ii) Carbon monoxide is also formed in the furnace. Carbon monoxide reacts with
iron oxide to produce iron and carbon dioxide.

iron oxide + carbon monoxide → iron + carbon dioxide

Complete and balance the chemical equation for the production of iron.

Fe2O3 + 3CO → ______________ + ______________
(2)

(iii) Iron from a blast furnace is called cast iron and contains about 4% carbon.

Why is pure iron softer than cast iron?

______________________________________________________________

______________________________________________________________
(1)

(b) Steel is made by reducing the percentage of carbon in cast iron and then adding
different metals to form the type of steel required.

In the UK we use about 1.8 billion steel cans every year but only 30% of these are
recycled. Recycling reduces waste. Producing steel from recycled cans requires
only 25% of the energy needed to make steel from iron ore.
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Give three environmental benefits of recycling a higher percentage of used steel
cans.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

3. _________________________________________________________________

___________________________________________________________________
(3)

(Total 7 marks)

Q11.
Iron is the main structural metal used in the world.

(a) The diagram represents the particles in iron, Fe.

Draw a ring around the correct word in the box to complete the sentence.

Iron is described as an element because all the
atoms
compounds
metals

are the same.

(1)

(b) Stainless steel is mostly iron.

The diagram represents the particles in stainless steel.

Use the correct words from the box to complete the sentences about alloys.

metal mixture molecule polymer smart structure

Stainless steel is an alloy because it is a __________________________________
of iron, chromium and nickel.
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An alloy is made up of more than one type of _____________________________ .

Stainless steel alloys are harder than iron because the different sized atoms added

change the ________________________________________ .

An alloy that can return to its original shape after being deformed is called a

___________________________________ alloy.
(4)

(c) In the UK, we use about 1.8 billion steel cans every year but only 25% are recycled.
Used steel cans are worth about £100 per tonne.

Recycling saves raw materials and reduces waste that would end up in landfill.
Producing steel by recycling used cans saves 75% of the energy that would be
needed to produce steel from iron ore. This also reduces carbon dioxide emissions.

(i) Give two reasons, from the information above, to explain why recycling used
steel cans is a good idea.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________
(2)

(ii) Suggest how the local council could increase the percentage of used steel
cans that are recycled.

______________________________________________________________

______________________________________________________________
(1)

(Total 8 marks)

Q12.
Water sold in plastic bottles has a high ‘carbon cost’.

The ‘carbon cost’ depends on the amount of carbon dioxide emitted in making and
transporting the product.

The more carbon dioxide emitted, the higher the ‘carbon cost’.

(a) Plastic water bottles are made from a polymer.
The polymer is made from ethene.
Ethene is made by cracking hydrocarbons.

(i) Name the polymer made from ethene.

______________________________________________________________
(1)
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(ii) Ethene can be made by cracking the hydrocarbon pentane, C5H12.

C5H12 → C2H4 + C3H8

Explain why there is a ‘carbon cost’ for the process of cracking a hydrocarbon.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(b) The diagram shows information about water sold in plastic bottles in the UK.
The diagram also shows the average distances that water and plastic bottles are
transported.

Suggest how the high ‘carbon cost’ of water sold in plastic bottles could be reduced.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(Total 6 marks)

Q13.
Crude oil is used to make useful substances such as alkenes and plastics.
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(a) The alkene shown is ethene.

(i) Tick ( ) the correct formula for ethene.

Formula ( )

CH4

C2H4

C2H6

(1)

(ii) Tick ( ) the name of the plastic formed when many ethene molecules join
together.

Name of plastic ( )

Poly(ethene)

Poly(ethanol)

Poly(propene)
(1)

(b) Read the article about plastics and then answer the questions.

THE PROBLEM WITH PLASTIC WASTE
The UK produces about 3 million tonnes of plastics from crude oil every
year.
Most of the litter found on UK beaches is plastic waste.
80% of the plastics produced end up in landfill sites.
The UK recycles only 7% of plastic waste.

(i) Draw a ring around the correct answer in the box to complete the sentence.

Litter that is plastic waste needs to be removed from beaches

because it
decomposes
is flammable
is not
biodegradable

.

(1)
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(ii) Suggest a problem caused by 80% of the plastics going to landfill sites.

______________________________________________________________

______________________________________________________________
(1)

(iii) The UK government has set a target to recycle 30% of plastic waste.

How are resources saved by recycling more plastics?

______________________________________________________________

______________________________________________________________
(1)

(Total 5 marks)

Q14.
The demand for iron and steel is high.

(a) Iron that is extracted from its oxide by carbon reduction in a blast furnace is called
cast iron. Cast iron contains about 4% carbon. This carbon makes cast iron very
brittle.

Carbon steels can be made by the following processes.

• Blowing oxygen into molten cast iron to remove most of the carbon.
• Adding a calculated amount of carbon.

Sometimes different metals may also be added to the molten carbon steels.

(i) Suggest how blowing oxygen into molten cast iron removes most of the
carbon.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
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(2)

(ii) Why are different metals sometimes added to molten carbon steels?

______________________________________________________________

______________________________________________________________
(1)

(b) The percentage of iron and steel recycled in the UK has been increasing.

Year %iron and steel recycled

1998 25

2000 35

2002 42

2004 46

2006 57

The UK government has set targets for the percentage of iron and steel to be
recycled.
In 2006 the target was exceeded.

Suggest two reasons why the UK government wants to encourage recycling of iron
and steel.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________
(2)

(Total 5 marks)

Q15.
Plastics are used to make many everyday items, such as the body of the kettle.

(a) Complete the sentences by drawing a ring around the correct words.
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(i) The plastic is made from many small molecules called

catalysts

monomers

polymers
(1)

(ii) Propene is produced by cracking some of the fractions that are

separated from

crude oil

limestone

metal ores
(1)

(b) After a few years the kettle no longer worked.

• Some parts of the kettle are made of plastic.
• Some parts of the kettle are made of stainless steel.
• The owner of the kettle disposed of it in a landfill site.

Consider these statements.

Suggest three reasons why the kettle should not be disposed of in a landfill site.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

3. _________________________________________________________________

___________________________________________________________________
(3)

(Total 5 marks)

Q16.
Aluminium has many uses because of its low density, good electrical conductivity,
flexibility and resistance to corrosion.

The main steps in the extraction of aluminium are shown in the flow chart.
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(a) Use the information in the flow chart to suggest the benefits of recycling aluminium.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(b) Pure aluminium is rarely used for the construction of large objects. Small amounts of
other metals are usually mixed with aluminium.

Explain why.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(Total 5 marks)

Q17.
Crude oil is the source of many useful materials. Crude oil is separated into fractions by
fractional distillation.
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(a) Describe how the naphtha fraction separates from the other fractions.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(b) The naphtha fraction is often used to make other useful materials.

This involves the cracking of hydrocarbons in the naphtha fraction.

For example:

decane → hexane + ethene

C10H22 → C6H14 + C2H4

(i) Balance the symbol equation given above.
(1)

(ii) Describe how cracking is carried out.

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(iii) Why does ethene have different chemical properties from decane and
hexane?

______________________________________________________________

______________________________________________________________
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______________________________________________________________

______________________________________________________________
(2)

(c) Ethene is used as the starting material for many polymers. The most common
polymer is poly(ethene). One hydrocarbon molecule in poly(ethene) will contain
thousands of carbon atoms.

Complete the diagram to show the bonds in ethene.

H H

C C

H H
(1)

(d) Read the following information.

Landfill, Incineration, Recycling and Re-use of Poly(ethene)

People could be encouraged to re-use their poly(ethene) bags and
containers.

Recycling poly(ethene) saves raw materials and energy needed to make new
plastic. When polymers are recycled the plastics must be collected,
transported, sorted into different types by hand and washed. This requires
the use of fossil fuels and is expensive.

Poly(ethene) can be burnt in an incinerator with other household waste. The
heat released could be used to make steam to drive an electric generator.
Surplus heat could be used to heat greenhouses used for growing
vegetables. Incineration at too low a temperature can produce harmful
substances. The residue (ash) has to go to landfill.

Landfill is probably the easiest way to dispose of polymers and it is cheap.
Polymers are often mixed in with other household rubbish. Household waste
does not get sorted into different materials because it is disposed of in the
same hole in the ground. When the hole is eventually full, the waste is
covered by a layer of soil to stop it smelling. The waste gets compressed
under its own weight. Most polymers, such as poly(ethene), are not
biodegradable so will remain in the ground forever.
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You are asked to decide which option for the disposal of poly(ethene) will be put
forward in your area. You decide that recycling is the best option.

Suggest one economic argument and one environmental argument that will be
made against recycling.

For each argument made, how will you persuade those making the argument to
accept your option?
(You must use only one sentence for each argument made against your decision
and only one sentence for your response to it.)

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(4)

(Total 12 marks)

Q18.
Tablet containers are often made from two different polymers.

(a) Ethene, C2H4, and propene, C3H6, can be made from crude oil.

(i) Complete the following sentence.

Ethene and propene are called hydrocarbons because they are made up of

carbon and ___________________________ atoms only.
(1)

(ii) Ethene molecules are used to form poly(ethene) molecules.
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Complete the diagram to show the poly(ethene) molecule.

Ethene molecules Poly(ethene) molecule

(2)

(b) The tablet containers could be disposed of in a landfill site or could be recycled.

(i) Suggest two reasons why disposing of the tablet containers in a landfill site
could cause problems.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________
(2)

(ii) Suggest one reason why recycling the tablet containers would be difficult.

______________________________________________________________

______________________________________________________________
(1)

(Total 6 marks)

Q19.
Polymers are used to make many materials that people need.

(a) Plastic bags are used to carry, protect and store food. Plastic bags are made from
polymers.
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(i) Ethene is the small molecule (the monomer) used to make the polymer for this
plastic bag.

Name the polymer that is made from ethene.

______________________________________________________________
(1)

(ii) Use the correct word from the box to complete the sentence about ethene.

condensing corroding cracking

Ethene is made by breaking down large hydrocarbon molecules into smaller

hydrocarbon molecules by a process called ___________________________
(1)

(iii) The hydrocarbon ethene has the formula C2H4

Complete the sentence about ethene.

Ethene is a hydrocarbon made up of carbon and _____________________
atoms.

(1)

(b) The hydrocarbons used to make ethene come from crude oil. The properties of
hydrocarbons are linked to the number of carbon atoms in their molecules.

Number of carbon atoms 5 6 7 8 9

Boiling point in °C 36 69 99 125 151

(i) Use the data in the table to complete the bar chart.
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(2)

(ii) What happens to the boiling point of a hydrocarbon as the number of carbon
atoms increases?

______________________________________________________________
(1)

(iii) All the hydrocarbons in the table are found in petrol. Petrol is one of the
fractions separated from crude oil.

Describe how the fractions are separated from crude oil.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(c) Most plastic bags that are made of hydrocarbons are not biodegradable.

Used plastic bags can be:

• dumped into large holes, which is called landfill

• burned to give out heat energy, which would produce large amounts of gases.

Would burning used plastic bags be better for the environment than dumping them
in landfill?

Explain your answer.
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(Total 10 marks)

Q20.
Many everyday items are made from iron.

(a) Haematite is an ore of iron. Haematite contains iron oxide, Fe2O3.

(i) What is the meaning of the term ore?

______________________________________________________________

______________________________________________________________
(1)

(ii) Iron can be produced by reacting iron oxide with carbon in a blast furnace.

What type of reaction produces the iron?

______________________________________________________________

______________________________________________________________
(1)

(iii) The word equation for this reaction is:

iron oxide + carbon → iron + carbon dioxide

Complete and balance the symbol equation for this reaction.

___Fe2O3 + ___C → __________ + __________
(2)

(b) Pure iron is relatively soft and not very strong.

The iron from the blast furnace is very hard and brittle. It contains about 4% carbon
and is used as cast iron.

Explain the differences in the properties of pure iron and cast iron by referring to the
diagrams.

___________________________________________________________________
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___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(c) The diagram shows the way in which iron is extracted, used and recycled.

Explain why the recycling of iron is necessary for sustainable development.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(Total 10 marks)

Q21.
Copper is a widely used metal. The main ore of copper contains copper sulfide. Copper
can be extracted from copper sulfide in a three stage process.
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Cu2S + ____O2 → _____CuO + SO2

(1)

(ii) Explain why there would be an environmental problem if the gas from this
reaction were allowed to escape into the atmosphere.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
(2)

(b) In the second stage copper oxide, CuO, is reduced using carbon.

Describe and explain what happens during this reaction.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(c) During the third stage the copper can be purified as shown in the diagram.

(i) What is the name of the type of process used for this purification?

______________________________________________________________
(1)

(ii) Give one use of purified copper.

______________________________________________________________
(1)

(d) Copper-rich ores are running out.

New ways of extracting copper from low grade ores are being researched.
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Recycling of copper may be better than extracting copper from its ores.

Explain why.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(3)

(Total 10 marks)

Q22.
(a) Aluminium is more expensive than iron. Why is aluminium and not iron used for the

central core in power cables?

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(2)

(b) Many industrial processes involve the removal of minerals by quarrying.

S T E M U P . C O . U K

https://stemup.co.uk


Page 39 of 60

All quarrying has some effect on the environment and on people’s lives. Make
comments about the social, economic, health, safety and environmental effects of
quarrying.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
(5)

(Total 7 marks)
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