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Answer all the questions.

SECTION A – Module C1

1 This question is about food additives.

 Chloe uses a cake mix to make a cake.

 Some of the ingredients in the cake mix are listed below.

Serves 12

Cake Mix
Just add

eggs, oil and

water

   

Ingredients

sugar
wheat flour
fat
baking powder 
emulsifier
flavour enhancers

 Chloe adds oil, eggs and water to the cake mix.

 (a) Emulsifiers and flavour enhancers are food additives.

  Draw a straight line from each food additive to its job.

Food additive Job

stops food reacting with oxygen

emulsifier improves colour of food

stops food going off

flavour enhancer
helps oil and water to mix and 

not separate

improves the taste of food

[1]
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 (b) The baking powder helps the cake rise.

  Baking powder contains sodium hydrogencarbonate, NaHCO3.

  (i) Write down the number of different elements in sodium hydrogencarbonate.

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

  (ii) Chloe thinks that carbon dioxide is given off when sodium hydrogencarbonate is heated. 

   Describe how Chloe can show that carbon dioxide gas is given off.

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

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

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

 [Total: 4]

Question 2 begins on page 4
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2 (a) Crude oil, coal and natural gas are fossil fuels.

  These fuels are non-renewable.

  Explain what is meant by non-renewable.

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

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

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

 (b) Crude oil is separated into many fractions by fractional distillation.

  The diagram shows a fractionating column.

fractions

heated crude oil

  Look at the table. It shows the boiling point range for some of the fractions.

Fraction Boiling point range 
in °C

bitumen above 350

heating oil 240 to 350

paraffin 120 to 240

petrol 20 to 70

LPG –160 to 20

  Write down the name of the fraction which ‘exits’ from the bottom of the fractionating column.

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

  Explain your answer.

 ...................................................................................................................................................
 [2]
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 (c) LPG contains propane and butane.
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butane
propane

  (i) Write down the number of atoms in a molecule of butane.

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

  (ii) Look at the displayed formulas of propane and butane.

   Propane and butane are hydrocarbons.

   They are also alkanes.

   Explain why they are both hydrocarbons and alkanes.

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

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

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

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

 [Total: 8]
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3 This question is about car engines.

 (a) Car engines make carbon dioxide.

  Look at the table.

  The table shows the amount of carbon dioxide emitted by 5 cars, A, B, C, D and E.

Car Carbon dioxide emissions
in g/km

A 109.0

B 147.3

C  98.8

D 170.6

E  91.7

  Henry wants to buy a car.

  Henry finds out that car tax is not paid on cars with carbon dioxide emissions lower than 
100 g/km.

  Henry would not have to pay car tax on some of these cars.

  Which cars? Choose from A, B, C, D and E.

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

 (b) Many car engines burn petrol.

  Petrol contains octane.

  Octane reacts with oxygen.

  Carbon dioxide and water are made.

  Write down the word equation for this reaction.

 .............................................................................................................................................. [1]
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 (c) Carbon monoxide and oxides of nitrogen are also made in a car engine.

  Write about how carbon monoxide is made in a car engine, and the problems caused by 
carbon monoxide and oxides of nitrogen.

  The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 [Total: 8]

Question 4 begins on page 8
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4 This question is about polymers.

 (a) Jill wants to buy a sports jacket that she can wear in all weathers.

  Look at the information about polymers A, B, C, D and E.

Polymer Is it stiff or 
flexible?

Is it waterproof? Is it breathable?

A stiff no yes

B flexible no yes

C flexible yes yes

D stiff yes yes

E flexible yes no

  Which polymer would be best for making Jill’s sports jacket?

  Explain your choice.

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

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

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

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

 (b) Ethene is used to make a polymer.

  Write down the name of this polymer.

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

 [Total: 3]
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5 The picture shows two feeding bottles for a baby.

 These bottles have been painted with a special paint.

 This paint contains a thermochromic pigment.

 Explain why this paint has been used.

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

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

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

 [Total: 2]

Question 6 begins on page 11
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SECTION B – Module C2

6 Look at the diagram. It shows the structure of the Earth.

crust
...................................

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

 (a) Complete the labels on the diagram. [1]

 (b) The surface of the Earth is made up of tectonic plates.

  The tectonic plates move very slowly.

  Write down what can happen when tectonic plates move.

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

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

 (c) Lava and magma are both molten rock.

  What is the difference between lava and magma?

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

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

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

 [Total: 5]
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7 A bottle contains a solution.

 The label has fallen off the bottle.

 Sophia wants to find out the pH of the solution in the bottle.

 (a) Describe how she can do this.

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

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

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

 (b) An acid reacts with a base to make a salt and water.

acid + base  salt + water

  Look at the table. It shows some acids, bases and the salts made from them.

Acid Base Salt

sulfuric acid copper oxide copper sulfate

nitric acid sodium carbonate
.............................................

.............................................
zinc oxide zinc chloride

sulfuric acid
.............................................

magnesium sulfate

  Complete the table. [3]

 (c) Look at the equation for a neutralisation reaction.

CuO + 2HCl  CuCl2 + H2O

  Write down the formula of one product of this reaction.

  ........................................ [1]
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 (d) Many fertilisers are made by neutralisation.

  Write about one benefit and one problem caused by using fertilisers.

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

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

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

 [Total: 8]

Question 8 begins on page 14
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8 Look at the table. It gives information about the properties of some metals.

Metal Melting point
in °C

Density
in g/cm3

Relative 
strength

(1 = weak,
10 = strong)

Relative heat 
conductivity

(1 = low,
10 = high)

A 1083 8.9 4.8 9.5

B 1660 4.5 6.4 8.6

C  420 7.1 4.3 9.0

D 1535 7.9 8.2 7.3

 Look at the picture of an aircraft.

 What properties of a metal would make it suitable for making the body and wings of this aircraft?

 Which metal, A, B, C or D, would you choose and why?

 The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]

 [Total: 6]
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9 Ethanol (alcohol) is made by reacting ethene with steam.

ethene + steam  ethanol

 (a) What is meant by the symbol  in the equation?

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

 (b) Look at the flowchart.

a temperature of 300 °C
a pressure of 70 atmospheres
catalyst of phosphoric acid

unreacted gases recycled

gases cooled
ethene

steam

ethanol

  Look at the table.

  It gives some information about the percentage yield of ethanol at different temperatures and 
pressures.

Pressure
in 

atmospheres

Percentage yield

200 °C 300 °C 400 °C

 40 16 12  6

 80 30 22 12

120 42 30 17

160 50 36 21

  (i) What conditions give the highest percentage yield?

   pressure ................................ atmospheres

   temperature ........................... °C [1]

  (ii) Suggest why a pressure of 70 atmospheres is used rather than the pressure you 
answered in part (i).

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

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

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

 ...................................................................................................................................... [2]
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 (c) One cost in making ethanol is the cost of heating the equipment to 300 °C and generating a 
pressure of 70 atmospheres.

  Write about the other costs involved.

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

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

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

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

 [Total: 6]

Question 10 begins on page 18
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SECTION C – Module C3

10 Stowmarket Synthetics manufacture ethanoic acid, C2H4O2, by two different processes.

Process 1  C2H6O + O2  C2H4O2 + H2O

Process 2  CH4O + CO  C2H4O2

 Look at the table of relative formula masses.

Compound Formula Relative formula mass, Mr

ethanol C2H6O

oxygen O2 32

ethanoic acid C2H4O2 60

water H2O 18

methanol CH4O 32

carbon monoxide CO 28

 The relative atomic mass of H = 1, of C = 12, and of O = 16.

 (a) Calculate the relative formula mass of ethanol, C2H6O.

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

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

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

  relative formula mass = .............................. [1]

 (b) In process 2 Stowmarket Synthetics use 320 g of methanol.

  They make 600 g of ethanoic acid.

  What mass of carbon monoxide do they need?

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

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

  mass of carbon monoxide = .............................. g [1]
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 (c) Stowmarket Synthetics know that the atom economy of a process is important.

  Water is a waste product in process 1.

  Show that the atom economy for making ethanoic acid by process 1 is 77%.

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

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

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

 (d) Stowmarket Synthetics also know that the percentage yield of a process is important.

  The factory uses 5.2 tonnes of methanol in process 2.

  A scientist predicts they should make 9.8 tonnes of ethanoic acid.

  They actually make 9.5 tonnes of ethanoic acid.

  Show that the percentage yield of ethanoic acid is 97%.

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

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

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

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

 (e) Look at the table.

  It gives information about the atom economy and percentage yield for making ethanoic acid.

Process Atom economy 
(%)

Percentage yield 
(%)

1  77 85

2 100 97

  Process 2 is a ‘greener’ process than process 1.

  Explain why.

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

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

 [Total: 7]
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11 Nitrogen molecules react with oxygen molecules.

 Nitrogen monoxide molecules are made.

 (a) Write down the word equation for the reaction between nitrogen and oxygen.

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

 (b) The reaction is endothermic.

  What is meant by the words endothermic reaction?

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

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

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

 (c) Nitrogen molecules and oxygen molecules react extremely slowly, even at 200 °C.

  Write about the different ways in which the reaction between nitrogen and oxygen can be 
made faster and explain, using the reacting particle model, how one of these ways works.

  The quality of written communication will be assessed in your answer to this question.

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 [Total: 8]
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12 Diamond and graphite are two forms of carbon.

graphite diamond

 (a) One of the physical properties of diamond is that it is colourless.

  Describe some of the other physical properties of diamond.

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

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

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

 (b) Graphite is used to make the electrodes for electrolysis.

  Explain why.

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

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

 [Total: 3]
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13 Eva is investigating liquid fuels. She wants to find out which liquid fuel gives out the most energy 
per gram.

 Look at the apparatus she uses.

thermometer

water

liquid fuel
spirit burner

copper can

 She heats 100 cm3 of water.

 Eva uses five liquid fuels.

 Each time she burns 1.0 g of liquid fuel.

 She makes a prediction.

The more atoms in the
molecule of the fuel the
greater the temperature
increase.

 Look at Eva’s results.

Fuel Molecular 
formula

Number of 
atoms in a 
molecule

Temperature 
of water before 
heating in °C

Temperature 
of water after 
heating in °C

Temperature 
increase 

in °C

methanol CH4O ................... 20 29  9

ethanol C2H6O  9 18 30 .....................

propanol C3H8O 12 18 32 .....................

butanol C4H10O ................... 18 34 16

pentanol C5H12O 18 20 35 15
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 (a) Complete the table by putting in the missing values for:

    • number of atoms in a molecule

    • temperature increase. [2]

 (b) Do Eva’s results support her prediction?

  Explain your answer.

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

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

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

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

 [Total: 4]

Question 14 begins on page 24
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14 Pharmaceutical drugs or medicines are often made in a batch process.

 (a) What is the difference between a batch process and a continuous process?

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

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

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

 (b) Pharmaceutical drugs are tested thoroughly before they can be licensed and sold.

  Explain why.

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

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

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

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

 [Total: 3]

END OF QUESTION PAPER
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