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Answer all the questions.

Section A – Module C4

1 Potassium sulfate and ammonium nitrate are both fertilisers.

 Potassium sulfate has the formula K2SO4.

 Ammonium nitrate has the formula NH4NO3.

 Fertilisers contain one or more of the essential elements needed by plants.

 (a) Ammonium nitrate contains the essential element nitrogen.

  Potassium sulfate, K2SO4, contains another one of these essential elements.

  Which one?

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

 (b) What is the total number of atoms shown in the formula K2SO4?

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

 (c) Ammonium nitrate has a relative formula mass (Mr) of 80.

  What is the relative formula mass of potassium sulfate, K2SO4?

  The relative atomic mass of O is 16, of S is 32 and of K is 39.

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

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

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

relative formula mass =  ..................................................  [1]
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 (d) Potassium sulfate dissolves in water.

  A neutral solution is made.

  (i) What is the pH of potassium sulfate solution?

   Choose from the list.

5

7

8

14

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

  (ii) Why is it important that a fertiliser dissolves in water?

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

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

 (e) Clare makes ammonium nitrate.

  She neutralises 25.0 cm3 of an alkali called ammonia.

  She slowly adds an acid until the alkali is just neutralised.

  (i) What is the name of the acid she must use?

   Choose from the list.

hydrochloric acid

nitric acid

phosphoric acid

sulfuric acid

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

[Turn over for remainder of question 1
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  (ii) Look at the apparatus she uses.

X

acid

25.0 cm3 ammonia

   What is the name of the apparatus labelled X?

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

  (iii) Clare makes 0.45 g of ammonium nitrate.

   She predicts she should make 0.50 g.

   What is her percentage yield?

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

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

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

percentage yield =  .............................................. %  [2]

[Total: 9]
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2 This question is about the manufacture of chemicals.

 (a) Lots of ammonia is manufactured each year in the United Kingdom.

  Ammonia is made by the reaction of nitrogen and hydrogen in a continuous process.

  The conditions used for this reaction are

  • 450 °C

  • high pressure

  • iron catalyst.

  One of the costs of making ammonia is buying the raw materials.

  Write about two other costs of making ammonia.

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

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

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

 (b) A new anti-cancer drug is made from a rare plant only found in South America.

  Less than 100 kg of the drug is made each year.

  It is made in a batch process.

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

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

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

  (ii) The cost of manufacturing and developing the drug is very high.

   Write about some of the reasons why this cost is very high.

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

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

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

[Total: 5]
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3 In the year 2006 many areas of the United Kingdom suffered drought conditions.

 Water companies take water from rivers and store it in reservoirs.

 Unfortunately in the year 2006 many rivers were almost dry.

 Reservoirs were often less than half full.

 (a) Look at the table.

  It shows the annual rainfall in 1998 and 2001 for some regions of the United Kingdom.

region rainfall in 1998
in mm

rainfall in 2001
in mm

Anglia  713  731

Northumbria 1039  807

North West 1435 1081

Severn Trent  885  767

Southern  875  865

South West 1428 1008

Thames  812  779

Wales 1642 1250

Wessex 1005  825

Yorkshire  964  787

  (i) Which region had the most rainfall in the year 2001?

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

  (ii) One region had more rainfall in the year 2001 than in 1998.

   Which one?

 .....................................................................................................................................  [1]
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 (b) Rivers and reservoirs are two sources of drinking water.

  Write down the name of one other source of drinking water in the United Kingdom.

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

 (c) Water from rivers sometimes contains dangerous microbes.

  These must be killed before the water is safe to drink.

  How are these microbes killed when water is purified?

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

[Total: 4]
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4 This question is about fullerenes and nanotubes.

 (a) Look at the diagram of a fullerene.

  It is called buckminster fullerene.

  Buckminster fullerene is an element.

  Which element?

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

 (b) Fullerenes can be joined together to make nanotubes.

  Nanotubes are used to make semiconductors and to reinforce graphite in sports equipment.

  Put a tick (✓) in the box next to a correct property of nanotubes.

   electrical insulator 

   soluble in water 

   strong 

   very low melting point 
[1]

[Total: 2]
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Section B – Module C5

5 Hannah investigates the electrolysis of aqueous potassium sulfate.

 Look at the apparatus she uses.

– ve + ve

Z

Y

V

X

 (a) Look at the table. It shows some of the names of the apparatus used.

  Finish the table.

name of apparatus letter

anode

cathode

test tube

[3]

 (b) There are bubbles of gas made at both electrodes.

  What are the names of the two gases made during this electrolysis?

  Choose from the list.

carbon dioxide

hydrogen

nitrogen

oxygen

sulfur dioxide

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

[Total: 5]
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6 Monty investigates the properties of two acids

 • dilute ethanoic acid, CH3COOH

 • dilute hydrochloric acid, HCl .

 (a) How many different elements are chemically bonded in ethanoic acid?

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

 (b) Describe how Monty can measure the pH value of dilute ethanoic acid.

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

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

 (c) Monty adds a small piece of magnesium ribbon to a sample of dilute ethanoic acid.

  Look at the word equation for this reaction.

magnesium + ethanoic acid  magnesium ethanoate + hydrogen

  A gas is made when magnesium reacts with ethanoic acid.

  What is the name of this gas?

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

 (d) Ethanoic acid and hydrochloric acid both react with calcium carbonate.

  A gas is made when these acids react with calcium carbonate.

  What is the name of this gas?

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

 (e) Monty investigates the reaction of both acids with a lump of calcium carbonate.

  He wants to find out the volume of gas made every 10 seconds.

  Look at the apparatus he uses.

50 cm3 of acid

lump of calcium carbonate

gas syringe

100 cm380604020
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  He does two experiments, one with dilute ethanoic acid and one with dilute hydrochloric acid.

  He makes sure he does a fair test.

  Look at the graph of his results.

0 10 20 30 40 50 60 70 80
0

10

20

30

40

50

60

time in seconds

total
volume
of gas
in cm3

hydrochloric acid

ethanoic acid

  (i) Which acid reacts faster?

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

   Use the graph to explain your answer.

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

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

  (ii) How long does it take for the reaction with hydrochloric acid to stop?

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

  (iii) The reaction between calcium carbonate and ethanoic acid is still happening after 80 
seconds.

   What will be the total volume of gas collected at the end of this reaction?

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

[Total: 8]
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7 Zoe tests an unknown solution.

 (a) She uses barium ions in solution to test for sulfate ions.

  Look at the ionic equation.

  It shows the reaction between barium ions and sulfate ions.

Ba2+(aq) + SO4
2–(aq)  BaSO4(s)

  (i) What is the meaning of (s) in BaSO4(s)?

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

  (ii) What is the meaning of (aq) in Ba2+(aq)?

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

 (b) Zoe tests the unknown solution again.

  This time she adds silver nitrate solution.

  She sees a pale yellow precipitate.

  Which ion is in the solution?

  Choose from the list.

chloride, Cl  –

bromide, Br –

iodide, I–

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

[Total: 3]
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8 This question is about equilibrium and reversible reactions.

 Ethene reacts with steam in a reversible reaction to make ethanol.

ethene + water  ethanol

 This reversible reaction can reach equilibrium if it is in a sealed container.

 (a) At equilibrium there is a connection between the rate of the forward reaction and the rate of 
the backward reaction.

  What is this connection?

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

 (b) What happens to the concentration of ethene and of water at equilibrium?

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

 (c) Look at the table.

  It shows how the percentage of ethene at equilibrium changes as the temperature changes 
and as the pressure changes.

temperature

pressure 200 °C 260 °C 320 °C

30 atmospheres 37% 26% 21%

40 atmospheres 40% 30% 25%

50 atmospheres 44% 35% 30%

60 atmospheres 48% 40% 34%

  (i) Look at the row at 30 atmospheres.

   What happens to the percentage of ethene as the temperature increases?

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

  (ii) What happens to the percentage of ethene as the pressure increases but the temperature 
stays the same?

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

[Total: 4]
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Section C – Module C6

9 People living in hard water areas find they use more soap when washing.

 The hardness of water can be measured by adding soap to the water until it makes permanent 
bubbles.

 Look at the table.

 It shows the results for some samples of water.

 The volume of water in each sample was the same.

sample of water

distilled 
water A B C

volume of soap 
added to cold 
water in cm3 

3 3 15 14

volume of soap 
added to boiled 

water in cm3
3 3 15 3

 (a) (i) Which sample of water shows permanent hardness?

   Choose from A, B or C.

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

  (ii) Which sample of water shows temporary hardness?

   Choose from A, B or C.

 answer  ..............................................................   [1]
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 (b) Look at the list.

calcium hydrogencarbonate

calcium sulfate

ethanoic acid

sodium chloride

sodium hydroxide

  (i) Write down the name of a substance that causes permanent hardness.

   Choose from the list.

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

  (ii) Write down the name of a substance that causes temporary hardness.

   Choose from the list.

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

  (iii) Hard water causes limescale to form on the heating element of a kettle.

   Write down the name of a substance that could be used as a limescale remover.

   Choose from the list.

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

[Total: 5]
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10 Chlorofluorocarbons, CFCs, are substances that damage the ozone layer.

 CFCl 3 is the formula for a chlorofluorocarbon.

 (a) Write down the names of the three elements found in CFCl 3.

 element 1  .................................................................

 element 2  .................................................................

 element 3  .................................................................
[2]

 (b) What is the main use of CFCs?

  Choose from the list.

cooking oil

disinfectants

refrigerants

rocket fuel

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

 (c) Damage to the ozone layer causes increased levels of ultraviolet light.

  This can lead to medical problems.

  Write about two of these medical problems.

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

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

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

[Total: 5]
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11 Brine is a solution of sodium chloride.

 Solution mining is used to get brine out of the ground.

 Look at the diagram of solution mining.

brine pumped outwater pumped in

brine

salt layer

layer of rock

 (a) Write about one major environmental problem caused by solution mining.

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

 (b) Hydrogen and chlorine can be obtained by the electrolysis of brine.

  (i) Describe a chemical test for hydrogen gas.

test  ....................................................................................................................................

result  .................................................................................................................................

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

  (ii) Describe a chemical test for chlorine gas.

test  ....................................................................................................................................

result  .................................................................................................................................

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

[Total: 5]
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12 Ethanol is made by the fermentation of glucose.

 Carbon dioxide is also made in the process.

 (a) Complete the word equation for fermentation.

glucose   ........................................................  +  .........................................................  [1]

 (b) What is the best temperature for fermentation to happen?

  Choose from the list.

0 °C

40 °C

100 °C

400 °C

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

 (c) Fermentation makes a dilute solution of ethanol.

  What method of separation could be used to get almost pure ethanol?

  Choose from the list.

crystallisation

electrolysis

evaporation

filtration

fractional distillation

answer  ................................................................................................................................  [1]
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 (d) Write down one of the uses of ethanol.

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

 (e) Look at the displayed formula for methanol, CH3OH.

O H

H

H

H C

  Draw the displayed formula of ethanol, C2H5OH.

[1]

[Total: 5]

END OF QUESTION PAPER
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