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Answer all the questions.
Section A — Module C1
1 This question is about chemical changes.

(a) Amiris making a cake.

T
(] ’Q\w\v_

He adds baking powder to the cake mixture.

Baking powder contains sodium hydrogencarbonate.

Sodium hydrogencarbonate breaks down when heated in an oven.
Sodium carbonate, water and a gas are the products made.

What gas is made?

.............................................................................................................................................. [11
(b) Amir cooks some meat.
Meat contains protein.
What happens to the protein molecules when the meat is cooked?
.............................................................................................................................................. 1]
[Total: 2]
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This question is about the atmosphere.
(@) The air we breathe is a mixture of gases.

Look at the table. It shows the percentage of gases in clean air.

gas percentage in clean air
nitrogen ...................................................
oxygen 21
other gases 1
carbon dioxide 0.035
Complete the table. [1]1

(b) Look at the graph.

The graph shows the carbon dioxide levels in the air from the year 1000 to the year 2000.

400

carbon dioxide g5
in the air
in arbitrary units 3007

250 T T T T
1000 1200 1400 1600 1800 2000

year

Look at the table.

It shows the population of the world in the year 1000, 1800 and 2000.

year 1000 1800 2000

world population

X . 275 1000 6000
in millions

Compare the data for population and carbon dioxide levels.
Does an increase in population directly cause an increase in carbon dioxide levels?

Explain your answer.

[Total: 3]
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This question is about carbon compounds.

Compounds A, B, C and D are hydrocarbons.

L] T T T
H H H H H H
compound A compound B
LT T LT T
H T (‘: i C‘; H T T T H
H H H H H H
compound C compound D
(a) Look at the displayed formulas of these compounds.
Explain why they are all hydrocarbons.
.............................................................................................................................................. [2]
(b) Write down the molecular formula of compound B.
ANSWET et i e eeeeeeiiiee e e e e e e e eeeenr e e e e e e eeeenes [1]
(c) Look at the displayed formulas of compounds A and C.
Compounds A and C are unsaturated.
Explain why.
.............................................................................................................................................. [1]
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(d) Compound A is ethene.
Ethene can be polymerised to make poly(ethene) in a process called addition polymerisation.
In polymerisation, small monomer molecules join together to make large polymer molecules.
Describe the addition polymerisation of ethene.

Your answer should include the displayed formula of poly(ethene).

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

[Total: 10]
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6

This question is about oil and the products from oil.
(a) Crude oil is transported over long distances by sea and through pipelines.
The UK gets some of its crude oil from politically unstable countries.

Suggest one argument for, and one argument against, getting oil from such countries.

.............................................................................................................................................. [2]
(b) Crude oil is separated into many fractions by fractional distillation.
Look at the diagram.
It shows a fractionating column.
/(T — LPG
o - petrol
— — — paraffin
| T |
—. — — heating oil
| T |
7 - diesel
— — — fuel ol
| T |
crude Oil ——
_ké — bitumen
LPG has a lower boiling point than petrol.
Explain why.
.............................................................................................................................................. [2]
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(c) Look at the table.
It shows the percentage of each fraction in crude oil.

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

fraction % in crude oil % needed
LPG 4 4
petrol 5 22
heating oll 9 5
diesel 19 23
paraffin 13 8
fuel oil and bitumen 50 38

The table shows that fractional distillation cannot supply all the petrol that is needed.

Explain how an oil refinery uses cracking to make sure that enough petrol is made.

Use information from the table.

©OCR 2012 Turn over for the remainder of question 4



(d) Look at the table.

It gives information about some fuels.

energy released by . G
fuel one gram of fuel in kJ products of burning availability
ethene 44.3 carbon dioxide and limited
water
hydrogen 143.0 water limited
LPG 55.6 carbon dioxide and available
water
petrol 48.3 carbon dioxide, water widely available
and other gases

(e) Ethene, C,H,, reacts with oxygen, O,.

Petrol can be used to power a car.

Recommend one of these fuels as an alternative fuel to petrol.

Carbon dioxide and water are made.

Write the balanced symbol equation for this reaction.

© OCR 2012

[Total: 10]



9
BLANK PAGE

Question 5 begins on page 10.

PLEASE DO NOT WRITE ON THIS PAGE

©OCR 2012 Turn over



10

Section B — Module C2

5 George is researching information about construction materials on the internet.
Look at his results.
material formula _density relative hardness relative strength
in g/em® | (1=soft, 10=very hard) | (1=weak, 500=very strong)
brick no information 2.0 6 3
steel mainly Fe 7.7 6 400
limestone CaCO, 2.4 3 7
granite mainly SiO, 2.9 7 23
lead Pb 11.4 1 12
marble CaCO,4 2.7 5 15
copper Cu 8.9 3 200
wood no information 0.9 0.8 1

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

Choose from the table.

Explain your answer.

© OCR 2012
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(b) Look at the picture of a girder bridge.

girder

Which material would be best to use to make the girders of this bridge?
Choose from the table.

Explain your answer.

(c) Marble, granite and wood are materials that can be used to make a kitchen worktop.

Describe the advantages and disadvantages of marble, granite and wood for making a
kitchen worktop.

Use information from the table.

[Total: 7]
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6 Look at the diagram. It shows how ammonia is made in the Haber process.

\ ) unreacted
nitrogen and
‘ hydrogen
nitrogen — iron catalyst
> ——— pressure of 150 atmospheres ———=
hydrogen—»_/—\ temperature of 450°C
ammonia

(a) Unreacted nitrogen and hydrogen are recycled.
Explain why.

.............................................................................................................................................. [1]
(b) Look at the graph.
It shows the percentage yield of ammonia at different temperatures and pressures.
60 -
=T 11350 °CH
percentage 40 pd T ZE:O °C_-
yield of . T
ammonia (%) ~ ai
20 Eeats BERESS== - 550 °C]
A A | il
A A —
'/ Lt =1
AT
0_
0 100 200 300 400 500 600
pressure in atmospheres
What is the percentage yield of ammonia at 450 °C and 400 atmospheres?
ANSWET oovveiiieieeeeeeee, Y% [11

© OCR 2012
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(c) Look at the graph.

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

PreSSUIre = ....oooieeeiiieeeieeeneennn atmospheres

temperature = .......ceeiiiiii °C [1]
(ii) Ammonia is manufactured at 450°C and 150 atmospheres using an iron catalyst.

Explain why these conditions are used.

[Total: 6]
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7 Jade and Philip are making fertilisers by neutralisation.

base

t

acid\A

(@) Complete the word equation for neutralisation.

acid + base —> . + water [1]
(b) Jade and Philip want to make potassium nitrate.

Which acid and which base should they use?

.............................................................................................................................................. [2]
(c¢) Jade and Philip also make ammonium phosphate.
The formula of ammonium phosphate is
(NH,),PO,
What is the total number of atoms in this formula?
.............................................................................................................................................. [1]
[Total: 4]
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8 Scientists accept that the surface of the Earth is made up of tectonic plates.

(a) Describe the theory of plate tectonics and use this theory to explain subduction.

/ 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

9 Pharmaceutical drugs or medicines are speciality chemicals.

Op 2
f%a
¥ “oD

(a) Pharmaceutical drugs are often made by batch processes rather than continuous processes.
Explain why.

.............................................................................................................................................. [1]
(b) Pharmaceutical drugs often cost a lot of money to make and develop.

One reason is that it takes many years to research and test a new drug.

Explain two other reasons why it is expensive to make and develop a new drug.

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

© OCR 2012
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(c) Pharmaceutical drugs need to be tested to make sure they are safe to use.
The research and testing of pharmaceutical drugs may include
* animal testing
e testing on human volunteers.
The ideas and views of people in society affect the work of scientists.

Suggest how the ideas and views of people in society have changed the way scientists
research and test pharmaceutical drugs.

[Total: 5]
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10 Petrol is a mixture of hydrocarbons.
David investigates the energy released when five of these hydrocarbons are burned.

Look at the apparatus he uses.

1 thermometer
copper can ——
)
- water
spirit burner
liquid fuel

Each time, he burns 0.5g of hydrocarbon and heats 1009 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.

molecular temperature of water in °C
hydrocarbon f |
ormula at start at end
hexane CgHi4 20 40
heptane C,H,, 19 41
octane CgHig 15 39
nonane CoHyg 18 45
decane CyoHap 20 46

© OCR 2012
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(a) Calculate the energy released per gram by hexane.

Use the equation
energy = mass x specific heat capacity x temperature change

The specific heat capacity of water is 4.2J/g°C.

energy released per gram = ........ccccceeeeeiiiiiinnenn. J/g [2]
(b) David knows that the bigger the hydrocarbon molecule, the more carbon atoms it has.

David concludes that the bigger the hydrocarbon molecule, the more energy per gram is
released.

Explain whether David’s results fully support this conclusion.

[Total: 4]
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Hydrogen peroxide has the molecular formula H,0.,.

Hydrogen peroxide can be manufactured by reacting barium peroxide, BaO,, with sulfuric acid,
H,SO,.
29%4

BaO, + H,SO, — BaSO, + H,0O,
Barium sulfate, BaSO,, is a waste product.

Look at the table of relative formula masses, M..

formula relative formula mass, M,
BaO, 169

H,SO, 98

BaSO, 233
H,0, 34

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

.............................................................................................................................................. [1]
(b) A factory makes 18 tonnes of hydrogen peroxide.

Phil predicts the factory should make 20 tonnes of hydrogen peroxide.

Calculate the percentage yield of hydrogen peroxide.

percentage yield = .........coccviiieeennn. Y% [2]
(c) The manufacture of hydrogen peroxide from barium peroxide is not sustainable.

Explain why.

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

[Total: 4]
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12 Diamond is a form of carbon.

Look at the structure of diamond.

Scientists use the structure and bonding of a substance to explain its properties.
(a) Diamond has a very high melting point.
Explain why.

.............................................................................................................................................. [2]
(b) Diamond does not conduct electricity.
Explain why.
.............................................................................................................................................. [1]
[Total: 3]
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13 Magnesium reacts with dilute hydrochlo

Magnesium chloride and hydrogen, H,,

22
ric acid, HCL

are made.

(a) Write down the balanced symbol equation for this reaction.

.............................................................................................................................................. [2]
(b) Peter and Rachel investigate the reaction between magnesium and hydrochloric acid.
Look at the apparatus they use.
beak
| eaker
50 cm3 of
hydrochloricacid —F—— — — | 0.2g of
— — — — =] magnesium
‘9“7/7’
They time how long it takes for all of the magnesium to react (the reaction time).
Look at their results.
. magnesium . . mean rate
. temperature | concentration - reaction time -
experiment . . ribbon or . of reaction
of acid of acid in seconds .
powder in g/s
A cold dilute ribbon 240 8.33 x107*
B cold concentrated ribbon 120
c warm dilute ribbon 100 2.00 x1073
D cold dilute powder 50 4.00 x1078
(i) Look at the results for experiment B.
Calculate the mean rate of reaction in experiment B.
Give your answer to three significant figures.
rate of reaction = ........ccccccececeiiiiinnnnnnnn, a/s [1]1

© OCR 2012
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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
e 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.

[Total: 9]
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