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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) What type of additive is E202?

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

 (b) Does this mayonnaise contain a food colour? .....................

  Explain your answer.

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

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

 ...............................................................................................................................................[1]
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 (c) Egg yolk is an emulsifier in mayonnaise.

  Egg yolk stops the water and oil from separating.

  Look at the diagram.

  It shows a molecule of an emulsifier.

hydrophilic head hydrophobic tail

  Explain how emulsifier molecules stop oil and water from separating.

  Use a labelled diagram to help you.

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

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

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

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

[Total: 4]
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2 A perfume needs certain properties.

 These properties include

  •   evaporates easily

  •   non-toxic

  •   insoluble in water.

 (a) (i) Explain why a perfume should be non-toxic.

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

  (ii) Explain why a perfume should be insoluble in water.

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

 (b) Explain why a perfume evaporates easily.

  Use ideas about particles and the forces between particles.

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

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

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

 (c) An ester is used to make a nail varnish remover.

  Look at the list.

soluble

solute

solution

solvent

  Finish this sentence.

  Choose from the list.

The ester in the nail varnish remover is 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]

 (b) Cracking helps a refinery to match the amount produced to the demand.

  Explain how cracking does this.

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

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

 ...............................................................................................................................................[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.

  One reason is that complete combustion produces less soot.

  Write down one other reason why complete combustion is better and safer.

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

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

 [Total: 3]
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5 This question is about energy changes during reactions.

 (a) Look at the table.

  It shows the temperature changes for three different reactions.

reaction start temperature
in °C

end temperature
in °C

temperature 
change in °C

A 18 11 –7

B 17 17 0

C 19 23 +4

  One reaction is exothermic.

  Which one?

  Choose from A, B or C.

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

 (b) During a chemical reaction, bonds are broken. Other bonds are made.

  Bond breaking takes in energy.

  Bond making gives out energy.

  Burning a hydrocarbon fuel is exothermic.

  Explain why it is exothermic.

  Use ideas about bond breaking and making.

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

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

 (c) Liz burns 0.7 g of a fuel. It gives out 560 joules of energy.

  Calculate how much energy 1.0 g of this fuel gives out when it burns.

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

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

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

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

answer  .............................................................. J [2]

 [Total: 4]
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Section B – Module C2

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

 (a) Granite, limestone and marble have different hardness.

  Look at the list of sentences about these rocks.

  Which sentences about the rocks are correct?

  Put ticks (✔) in the boxes next to the two correct sentences.

   Granite is an igneous rock. 

   Granite is harder than marble. 

   Limestone is a metamorphic rock. 

   Limestone is harder than marble. 

   Marble is a sedimentary rock. 
 [2]

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

  Write down the word equation for this reaction.

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

 (c) 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) 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]

  (ii) Georgia repeats the experiment using the same mass of calcium carbonate.

   This time she uses a much hotter Bunsen flame.

   Sketch on the graph the results you would expect her to get. [1]

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

  Geologists study these volcanoes.

  Suggest why geologists study these volcanoes.

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

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

 (b) Some volcanic eruptions are very explosive and others are not.

  Describe one factor that affects whether an eruption is explosive or not.

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

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

 (c) Volcanoes are often found at the boundaries between two tectonic plates.

  Explain how the collision between two tectonic plates can lead to subduction.

  Include in your answer

    •   the names of the types of tectonic plates involved

    •   what happens to the plates during subduction

    •   ideas about density of tectonic plates.

  A labelled diagram will help you answer this question.

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

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

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

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

[Total: 5]
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8 Motor cars are made from a large number of materials including plastics, iron and steel.

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

  (i) Explain one advantage, other than cost, of recycling materials used to make a car.

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

  (ii) Explain one disadvantage of recycling materials used to make a car.

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

 (b) 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 the conditions that will speed up rusting.

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

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

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

 [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

 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.

 (a) The reading on the balance decreases as the reaction happens.

  Suggest why.

 ...............................................................................................................................................[1]
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 (b) Mike and Ellis 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) What happens to the rate of reaction as the concentration increases?

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

  (ii) Mike and Ellis do another experiment.

   They use

    •   200 cm3 of sulfuric acid of concentration 2.0 mol / dm3

    •   a temperature of 20 °C
    •   5.0 g of zinc powder instead of zinc lumps.

   Predict how long it will take to make 0.1 g of gas.

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

[Total: 3]

10 The composition of the atmosphere today remains fairly constant.

  •   21% oxygen
  •   78% nitrogen
  •   0.035% carbon dioxide

 Scientists think that the Earth did not have an atmosphere when it was first formed.
 One theory is that gases such as ammonia and carbon dioxide escaped from under the Earth’s 

crust.
 Later on, water was formed by reactions between ammonia and hot rocks.

 Describe one theory of how the ancient atmosphere of ammonia, carbon dioxide and water evolved 
into the atmosphere of today.

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

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

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

 [Total: 2]
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Section C – Module C3

11 This question is about different types of bonding.

 (a) One type of bonding is ionic bonding.

  Describe ionic bonding.

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

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

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

 (b) The bonding in ammonia is covalent.

  Look at the ‘dot and cross’ diagram for ammonia, NH3.

x x

x

x x

H H

H

N

  Draw a ‘dot and cross’ diagram for water, H2O.

  The electronic structure for oxygen is 2.6.

  You only need to show the electrons in the outer shell for oxygen.

 [2]

 (c) Sodium chloride solution conducts electricity.

  Pure water does not.

  Explain why pure water does not conduct electricity.

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

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

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

 (a) (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]

 (b) (i) Lithium, sodium and potassium all react in a similar way with water.

   Explain why.

   Use ideas about electrons.

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

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

  (ii) Potassium is more reactive than lithium.

   Explain why.

   Use ideas about loss of electrons.

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

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

 (c) Sodium hydroxide contains sodium ions.

  A metal ion is formed when a metal atom loses an electron.

  Write a symbol equation for the formation of a sodium ion from a sodium atom.

  Use e– as the symbol for an electron.

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

 [Total: 5]
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13 Look at the diagram. It shows how aluminium is made during electrolysis.

+

–

positive electrode

negative electrode

electrolyte
tapping hole

insulation

 (a) 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]

 (b) There is a higher percentage of aluminium compounds than iron compounds in the  Earth’s 
crust.

  However, aluminium is much more expensive than iron.

  Explain why.

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

 [Total: 4]

14 This question is about the properties of metals.

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

  Suggest why.

 ...............................................................................................................................................[1]
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 (b) Look at the table. It shows information about some metals.

metal density
in g / cm3

relative strength
(1 is low)

aluminium   2.7 10

copper   8.9 44

iron   7.9 42

lead 11.3   3

tin   7.3   2

  Aeroplanes are often made from aluminium even though it is not very strong.

  Use the information in the table to explain why.

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

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

 (c) Explain how metals conduct electricity.

  Use ideas about metallic bonding.

  A diagram may help your answer.

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

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

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

 (d) When some metals are cooled to very low temperatures they become superconductors.

  Write down two possible benefits of using superconductors.

1  ................................................................................................................................................

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

 [Total: 6]

END OF QUESTION PAPER
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