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Answer all the questions.

Section A – Module C1

1 This question is about foods and food additives.

 Look at the table. It gives some information about E-numbers.

type of food additive E-number range

food colour E101 to E199

preservative E200 to E299

antioxidant E300 to E321

emulsifiers E400 to E499

sweeteners E950 to E967

 Look at the food label found on a jar of mayonnaise.

Ingredients:
Vegetable oil, water, egg yolk, sugar, vinegar,
salt, E202, E472 and E953.

 (a) Which ingredient is present in the greatest amount?

 ...............................................................................................................................................[1]

 (b) What type of additive is E202?

 ...............................................................................................................................................[1]

 (c) What is the job of an antioxidant?

 ...............................................................................................................................................[1]

 (d) What is the job of an emulsifier?

 ...............................................................................................................................................[1]

[Total: 4]
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2 This question is about cosmetics.

 (a) Onions and roses both have strong smells.

  Roses are used to make perfumes.

  Onions are not used to make perfumes.

  Suggest why.

 ...............................................................................................................................................[1]

 (b) Perfumes need certain properties if they are to work well.

  Look at the list of properties.

  Put ticks (✔) in the boxes next to two properties needed by a perfume.

   does not react with water 

   evaporates easily 

   irritates skin 

   soluble in water 

   toxic 
 [2]

 (c) Nail varnish remover dissolves nail varnish.

  Look at the list.

insoluble

soluble

solute

solution

solvent

  Use words from the list to complete these sentences.

  (i) A substance that does not dissolve is ............................................ . [1]

  (ii) A liquid that dissolves something is called a ............................................ . [1]

 [Total: 5]
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3 This question is about crude oil and cracking.

 (a) Distillation is used to separate crude oil into fractions.

  Look at the table.

  It compares the amounts of each fraction produced by distillation with the amounts needed 
(demand).

fraction amount produced
in tonnes

demand
in tonnes

gases   2   4

petrol 18 27

diesel 14   8

lubricating oils 23 23

heating oil and tar 47 38

  (i) For one fraction, the amount produced exactly matches the demand.

   Which fraction?

 .......................................................................................................................................[1]

  (ii) For two fractions, the demand is greater than the amount produced.

   Which two fractions?

 ............................................................... and ................................................................[1]
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 (b) Look at the diagram.

  It shows apparatus that could be used to crack liquid paraffin.

..................................................

..................................................

..................................................mineral wool soaked in
liquid paraffin

water

  Complete the diagram using labels from the list.

Bunsen burner

catalyst

delivery tube

test tube

trough
 [2]

[Total: 4]
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4 Look at the diagram.

 It shows a hydrocarbon fuel burning.

 The chemicals made when the fuel burns go through the apparatus.

tube A

tube B

candle

funnel

crushed ice
and water

 (a) (i) Tube A is surrounded by ice.

   A colourless liquid slowly collects in tube A.

   Write down the name of this liquid.

 .......................................................................................................................................[1]

  (ii) The liquid in tube B is used to test for carbon dioxide.

   Write down the name of the liquid used to test for carbon dioxide.

 .......................................................................................................................................[1]

 (b) The complete combustion of a hydrocarbon is better and safer than incomplete combustion.

  Write down two reasons why.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[2]

[Total: 4]
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5 Look at the diagram.

 It shows the apparatus used to measure the temperature change when a fuel is burned.

copper can

thermometer

water

liquid fuel
spirit burner

 (a) Look at the table.

  It shows some temperature changes when equal amounts of 3 fuels are burned.

fuel temperature at start
in °C

final temperature
in °C

temperature 
change in °C

A 18 25   7

B 17 32 15

C 22 33 .....................

  (i) What is the temperature change for fuel C? ..................... °C [1]

  (ii) Which fuel releases the most energy? Choose from A, B or C.

answer  .........................................................  [1]

 (b) When a fuel burns, it releases heat energy.

  Look at the list.

   degrees centigrade grams joules metres

  Complete the sentence. Choose from the list.

  Heat energy is measured in ................................................. . [1]

[Total: 3]
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Section B – Module C2

6 Granite, limestone and marble are three rocks used to construct buildings.

 These rocks are taken from big holes in the ground called quarries.

 (a) Getting these rocks causes environmental problems.

  One problem is that there is increased noise for people living nearby.

  Write about one other problem caused by quarrying for rocks.

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

 (b) Limestone and marble are two forms of calcium carbonate.

  Calcium carbonate has the formula CaCO3.

  How many elements are chemically joined in calcium carbonate, CaCO3?

 ...............................................................................................................................................[1]

 (c) When heated, calcium carbonate makes calcium oxide and carbon dioxide.

  Write down the word equation for this reaction.

 ...............................................................................................................................................[1]

 (d) Georgia heats a sample of calcium carbonate.

  Look at the apparatus she uses.

gas syringe

calcium carbonate

heat

  The carbon dioxide made is collected in a gas syringe.

  Every 30 seconds, she measures the total volume of carbon dioxide in the gas syringe.
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  Look at the graph of Georgia’s results.

0 30 60 90 120 150 180 210
0

20

40

60

80

100

time in seconds

total
volume of

carbon
dioxide
in cm3

  (i) What is the total volume of carbon dioxide collected in the gas syringe in the first
90 seconds?

   ............................................... cm3 [1]

  (ii) At which time is the reaction the fastest?

   Choose from the list.

   0 – 30 seconds 60 – 90 seconds

   120 – 150 seconds 180 – 210 seconds

answer  ...........................................................................................................................[1]

 (e) Cement is made by heating a mixture of limestone and another substance.

  What is the name of the other substance?

  Choose from the list.

   aluminium clay marble sand

answer  ..................................................................................................................................[1]

[Total: 6]
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7 This question is about molten rock and volcanoes.

 (a) Complete the sentences.

  Choose the missing words from the list.

crust

igneous

lava

magma

metamorphic

sedimentary

  Molten rock under the surface of the Earth is called ........................................................... .

  Molten rock that erupts from a volcano is called ........................................................... .

  Molten rock cools down to make ........................................................... rock. [3]

 (b) Some people live near volcanoes because the soil is fertile.

  Geologists study these volcanoes.

  Suggest why geologists study these volcanoes.

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

[Total: 4]
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8 Motor cars are made from a large number of materials including iron and steel.

 (a) Write down the names of two other materials used to build a car.

 ................................................................... and ....................................................................[2]

 (b) New laws mean that almost all the materials in a car should be able to be recycled.

  Describe one advantage, other than cost, of recycling a material such as iron.

 ...............................................................................................................................................[1]

 (c) The parts of a car made from iron will rust.

  Rusting happens when iron reacts with water and oxygen.

  Rusting is very slow in cold and dry conditions.

  Write about a condition that will speed up rusting.

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

 [Total: 4]
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9 Zinc reacts with dilute sulfuric acid.

 Look at the word equation for this reaction.

zinc  +  sulfuric acid    zinc sulfate  +  hydrogen

 (a) One of the products of this reaction is a gas.

  Which one?

 ...............................................................................................................................................[1]

 (b) Mike and Ellis investigate the reaction between zinc and dilute sulfuric acid.

  Look at the apparatus they use.

275.0 g

beaker

5.0 g of zinc lumps 

electronic
balance

200 cm3 of dilute
sulfuric acid

  Mike and Ellis do four experiments.

  They do each experiment using acid at a different concentration.

  Each time they use

   •   200 cm3 of sulfuric acid

   •   5.0 g of zinc lumps

   •   a temperature of 20 °C.
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  They measure the time it takes for the mass on the balance to decrease by 0.1 g.

  Look at their results.

concentration of acid
in mol / dm3

time to make 0.1 g of gas 
in seconds

0.5 900

1.0 450

1.5 250

2.0 140

  (i) At what concentration was the time taken to collect 0.1 g of gas the shortest?

   ............................................... mol / dm3 [1]

  (ii) What happens to the rate of reaction as the concentration increases?

 .......................................................................................................................................[1]

  (iii) Changing the concentration can change the rate of reaction.

   Write about other ways in which Mike and Ellis can change the rate of reaction.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .......................................................................................................................................[3]

[Total: 6]
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Section C – Module C3

10 This question is about bonding and the Periodic Table.

 (a) Oxygen, O2, hydrogen, H2, and water, H2O, are all molecules.

  What is a molecule?

 ...................................................................................................................................................

 ...............................................................................................................................................[1]

 (b) Ethanol, C2H5OH, is another molecule.

  Write down the total number of atoms in one molecule of ethanol.

 ...............................................................................................................................................[1]

 (c) The atoms in a hydrogen molecule are bonded using a shared pair of electrons.

  What is the name of this type of bond?

  Choose from the list.

covalent

intermolecular

ionic

metallic

answer  ..................................................................................................................................[1]

 (d) The elements in the Periodic Table are arranged in groups and periods.

  (i) Write down what is meant by a period.

 ...........................................................................................................................................

 .......................................................................................................................................[1]

  (ii) Lithium, sodium and potassium are in the same group.

   Explain why.

 .......................................................................................................................................[1]

 [Total: 5]
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11 This question is about Group 1 elements.

 (a) The Group 1 elements have a name.

  Look at the list.

alkali metals

halogens

noble gases

transition metals

  What is the name given to the Group 1 elements?

  Choose from the list.

answer  ..................................................................................................................................[1]

 (b) (i) Sodium reacts with water.

   Sodium hydroxide and hydrogen gas are made.

   Write the word equation for this reaction.

 .......................................................................................................................................[1]

  (ii) Potassium also reacts with water.

   What are the names of the products of this reaction?

 .......................................................................................................................................[1]

 (c) The labels have fallen off three bottles.

  Sarah tests the chemical from one bottle.

  She uses the flame test.

  She gets an orange flame.

  Which chemical is in the bottle?

  Choose from the list.

lithium chloride

potassium chloride

sodium chloride

answer  ..................................................................................................................................[1]

 [Total: 4]
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12 This question is about electrolysis.

 (a) Draw a straight line to match each word with its correct meaning.

  One has been done for you.

word meaning

anion positive electrode

anode negative ion

cathode negative electrode

cation liquid that conducts electricity

electrolyte positive ion

 [3]
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 (b) Look at the diagram.

  It shows how aluminium is made during electrolysis.

+

–

positive electrode

negative electrode

electrolyte
tapping hole

insulation

  Write about how the aluminium is made using this equipment.

  Your answer should include

   •   what chemicals are used

   •   what is made at each electrode.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...............................................................................................................................................[3]

[Total: 6]
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13 This question is about metals.

 (a) Look at the list.

copper

iron 

lead

sodium

zinc

  (i) Which metal is most suitable for making car bodies?

   Choose from the list.

answer  ...........................................................................................................................[1]

  (ii) Which metal is used for making electrical wiring?

   Choose from the list.

answer  ...........................................................................................................................[1]

 (b) The bottom of a saucepan is often made from copper.

  Suggest why.

 ...............................................................................................................................................[1]

 (c) All metals conduct electricity.

  At very low temperatures, some metals become very good conductors.

  What are these metals called?

 ...............................................................................................................................................[1]
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 (d) Look at the table.

  It shows some information about the densities of metals.

metal density
in g / cm3

aluminium   2.7

copper   8.9

iron   7.9

lead 11.3

tin   7.3

  A new aeroplane is being made out of a metal with a low density.

  Which metal is most suitable?

  Choose from the table.

answer  ..................................................................................................................................[1]

[Total: 5]

END OF QUESTION PAPER
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