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Answer all the questions.

Section A – Module C1

1 This question is about chemical changes.

 (a) Look at the picture of some foods.

lemon carrots

cabbagebread

apple

meat

  Lemon, apple, cabbage and carrots can be eaten raw.

  Meat is usually cooked.

  A chemical change happens when meat is cooked.

  Explain why this is a chemical change.

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

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

 .............................................................................................................................................. [2]
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 (b) Amir is making a cake.

  He adds baking powder to the cake mixture.

  Baking powder contains sodium hydrogencarbonate.

  Sodium hydrogencarbonate, NaHCO3, breaks down when heated in an oven.

  Sodium carbonate, Na2CO3, carbon dioxide, CO2, and water, H2O, are made.

  (i) Why does the baking powder help the cake to rise?

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

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

  (ii) Write the balanced symbol equation for this reaction.

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

 [Total: 5]
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2 Compounds A, B, C and D are hydrocarbons.

 Look at the displayed formulas for compounds A, B, C and D.
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compound A compound B

compound C compound D

 (a) One of the compounds contains a total of 12 atoms.

  Which one?

  Choose from A, B, C or D.

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

 (b) Write down the molecular formula of compound B.

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

 (c) Look at the displayed formulas of these compounds.

  Explain why they are all hydrocarbons.

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

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

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

 [Total: 4]
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3 Write about the polymerisation of propene.

 Include in your answer

  • the name of the polymer

  • the conditions used

  • what happens to the propene molecules.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 6]
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4 This question is about fuels.

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

  Look at the diagram.

  It shows a fractionating column.

fractions

LPG

petrol

paraffin

heating oil

diesel

fuel oil

bitumen

C1 – C4

number of carbon
atoms in a molecule

C5 – C10

C11 – C16

C13 – C18

C14 – C20

C21 – C50

C50+

heated crude oil

  Octane has the molecular formula C8H18.

  Write down the name of the fraction which contains octane.

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

 (b) Oil companies continue to look for more deposits of oil.

  New deposits of crude oil may be found deep under water.

  To reach the oil, deep wells have to be drilled.

  Write down two risks to the environment that deep water drilling for crude oil might bring.

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

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

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



7

Turn over© OCR 2012

 (c) Look at the table.

  The table shows the percentage of each fraction in crude oil.

  The table also shows the percentage of each fraction needed for everyday use.

fraction % in crude oil % needed

LPG 4 4

petrol 5 22

heating oil 9 5

diesel 19 23

paraffin 13 8

fuel oil and bitumen 50 38

  (i) There is not enough petrol made by fractional distillation.

   How does the table show this?

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

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

  (ii) More petrol needs to be made.

   The name of the chemical reaction which can be used to make more petrol is cracking.

   Write about cracking.

   Include the conditions needed.

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

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

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

 [Total: 6]
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5 This question is about cosmetics.

 (a) Julie wants to buy a new perfume.

  She finds three perfumes being advertised on a website.

  She researches the properties of these perfumes.

perfume A perfume B perfume C

does not react with water does not react with water does not react with water

may irritate the skin does not irritate the skin does not irritate the skin

evaporates easily does not evaporate evaporates easily

dissolves in water dissolves in water does not dissolve in water

  Julie likes the smell of the three perfumes and they all cost the same amount.

  She does not know which perfume to buy.

  Look at the properties of the three perfumes.

  Choose the best perfume for Julie to buy.

perfume ..........................

  Explain your answer.

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

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

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

 .............................................................................................................................................. [3]
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 (b) Julie’s nails are covered in nail varnish.

  Julie washes her hands. The water does not remove the nail varnish.

  Look at these words.

dissolve

insoluble

soluble

solute

solution

solvent

  Using one or more of these words, explain why water does not remove the nail varnish. 

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

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

 [Total: 4]
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Section B – Module C2

6 George is researching information about construction materials on the internet.

 Look at his results.

material formula density 
in g/cm3

relative hardness
(1=soft, 10=very hard)

relative strength
(1=weak, 500=very strong)

brick no information 2.0 6 3

steel mainly Fe 7.7 6 400

limestone CaCO3 2.4 3 7

granite mainly SiO2 2.9 7 23

lead Pb 11.4 1 12

marble CaCO3 2.7 5 15

copper Cu 8.9 3 200

 (a) Write down the name of one material which is an element.

  Choose from the table.

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

 (b) Which material can be used to make a 1 kg mass which has the lowest volume?

  Choose from the table.

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

 (c) Which material would be the most scratch resistant?

  Choose from the table.

  Explain your answer.

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

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

 .............................................................................................................................................. [2]
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 (d) Look at the picture of a girder bridge.

  Which material would be best to use to make the girders of this bridge?

  Choose from the table.

  Explain your answer.

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

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

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

 [Total: 6]

girder
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7 Look at the diagram. It shows how ammonia is made in the Haber process.

iron catalyst
pressure of 150 atmospheres
temperature of 450 °C

unreacted
nitrogen and
hydrogen

nitrogen

hydrogen

ammonia

 (a) Write a word equation for the process.

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

 (b) The reaction is reversible.

  What symbol is used to represent a reversible reaction?

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

 (c) Look at the graph.

  It shows the percentage yield of ammonia at different temperatures and pressures.

20

0
0 100 200 300 400

pressure in atmospheres

500 600

40percentage
yield of

ammonia (%)

60
350 °C

450 °C

550 °C

  What is the percentage yield of ammonia at 350 °C and 200 atmospheres?

  answer .......................% [1]
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 (d) Look at the graph.

  (i) What conditions, shown on the graph, give the highest yield of ammonia?

   pressure = ............................... atmospheres

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

  (ii) It is too expensive to use these conditions to make ammonia.

   Suggest why.

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

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

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

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

 (e) Ammonia is used to make ammonium nitrate, NH4NO3.

  Ammonium nitrate is a fertiliser.

  What is the number of different elements in the formula, NH4NO3?

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

 [Total: 7]
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8 Jade and Philip are studying fertilisers.

 (a) Ammonium phosphate is a fertiliser.

  Fertilisers contain essential elements.

  The formula of ammonium phosphate is

(NH4)3PO4

  Which essential elements for plant growth are in ammonium phosphate?

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

 (b) (i) How are fertilisers absorbed by plants?

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

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

  (ii) Write about how fertilisers are beneficial and the problems they can cause.

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

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

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

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

 [Total: 4]
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9 Scientists accept that the surface of the Earth is made up of tectonic plates.

 (a) Describe the main parts of the structure of the Earth and what happens when tectonic 
plates meet.

  You may wish to draw a diagram.

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

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

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

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

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

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

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

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

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

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

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

 (b) Geologists study the structure of the Earth.

  This is not an easy thing to do.

  Explain why.

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

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

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

 [Total: 8]
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Section C – Module C3

10 Medical drugs are speciality chemicals.

 They are often made in a batch process rather than a continuous process.

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

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

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

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

 (b) Medical drugs often cost a lot of money to make and develop.

  One factor that affects the cost is the research and testing that has to be done.

  Write down other factors that affect the cost of making and developing a medical drug.

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

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

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

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

 .............................................................................................................................................. [3]
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 (c) Medical drugs are tested to make sure they are safe to use.

  The research and testing of medical drugs may include

    • animal testing

    • testing on human volunteers.

  Scientists have different views about the use of animals or humans for drug testing.

  Sarah is a scientist.

Sarah
I think scientists should use animal testing.

Medical drugs may be poisonous to humans.

  Suggest two other views that scientists may have about testing on animals or humans. 

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

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

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

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

 [Total: 6]
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11 Petrol is a mixture of hydrocarbons.

 David investigates the energy released when four of these hydrocarbons are burned.

 Look at the apparatus he uses.

thermometer

water

liquid fuel
spirit burner

copper can

 Each time, he burns 0.5 g of hydrocarbon and heats 100 g of water.

 David measures the temperature of the water before heating.

 He measures the temperature again when the hydrocarbon has finished burning.

 These are his results.

hydrocarbon

temperature of 
water in °C

at start at end

hexane 20 40

heptane 19 41

octane 15 39

nonane 18 45
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 (a) Which hydrocarbon releases the most energy?

  Explain your answer.

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

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

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

 (b) Nonane has the molecular formula C9H20.

  How many atoms are there in one molecule of nonane?

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

 [Total: 3]
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12 Hydrogen peroxide has the molecular formula H2O2.

 Hydrogen peroxide can be manufactured by reacting barium peroxide, BaO2, with sulfuric acid, 
H2SO4.

BaO2 + H2SO4  BaSO4 + H2O2

 Barium sulfate, BaSO4, is a waste product.

 Look at the table of relative formula masses, Mr.

formula relative formula mass, Mr

BaO2 169

H2SO4

BaSO4 233

H2O2 34

 (a) Calculate the relative formula mass for sulfuric acid, H2SO4.

  The relative atomic mass, Ar, of H = 1, of S = 32 and of O = 16.

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

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

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

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

 (b) Show that the atom economy for the reaction is 12.7%.

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

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

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

 (c) The manufacture of hydrogen peroxide has an atom economy of 12.7%.

  The process is not very ‘green’.

  Explain why.

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

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

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

 [Total: 4]
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13 Graphite is a form of carbon.

 Look at the diagram of the structure of graphite.

= carbon atom

 (a) Look at the statements about graphite.

  Put ticks (✓) in the boxes next to the two correct statements.

graphite has a low melting point

graphite conducts electricity when solid

graphite is colourless

graphite is insoluble in water

graphite is extremely hard

 [2]

 (b) Look at the diagram of another form of carbon.

  What is the name of this form of carbon?

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

 [Total: 3]
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14 Magnesium reacts with dilute hydrochloric acid.

 Magnesium chloride and hydrogen are made.

 (a) Write down the word equation for this reaction.

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

 (b) Peter and Rachel investigate the reaction between magnesium and hydrochloric acid.

  Look at the apparatus they use.

50 cm3 of
hydrochloric acid

beaker

0.2 g of
magnesium

  They time how long it takes for all of the magnesium to react (the reaction time).

  Look at their results.

experiment temperature 
of acid

concentration 
of acid

magnesium ribbon 
or powder

reaction time 
in seconds

A cold dilute ribbon 240

B warm dilute ribbon 100

C cold concentrated ribbon 120

D cold dilute powder 50

  (i) Peter and Rachel conclude that the reaction time gets shorter as the temperature and 
concentration of acid increase.

   Explain how their results show this.

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

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

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

 ...................................................................................................................................... [2]
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  (ii) Peter and Rachel can use a model called collision theory to explain how factors affect 
the rate of a reaction.

   They know the rate of reaction increases when

    • the temperature of the acid increases

    • magnesium powder is used instead of magnesium ribbon.

   Explain why, using collision theory.

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

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

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

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

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

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

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

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

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

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

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

 [Total: 9]

END OF QUESTION PAPER
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