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EQUATIONS

efficiency = useful energy output
total energy input

energy = mass × specific heat capacity × temperature change

energy = mass × specific latent heat

fuel energy input = waste energy output + electrical energy output

power = voltage × current

energy supplied = power × time

kilowatt hours = power (kW) × time (h)

wave speed = frequency × wavelength
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Answer all the questions.

Section A – Module B2

1 Look at the picture. It shows a mammal in the dense forests of Borneo.

 (a) Scientists think that this mammal is a new species.

  Write down one characteristic you can see in the picture that only mammals have.

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

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

 (b) This mammal had never been seen by scientists before.

  Suggest why.

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

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

 (c) Large areas of the Borneo forest are being destroyed for farming.

  Explain the effect the destruction might have on the new mammal.

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

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

 [Total: 4]
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2 Look at the pictures.

 They show two forms of a moth. The moths rest on trees with their wings open.

© Andrew Darrington/Alamay

 In polluted areas, the trees are darker than the trees in unpolluted areas.

 (a) There are more dark moths than pale moths in polluted areas.

  Explain why.

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

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

 ...............................................................................................................................................[2]
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 (b) A survey of moths was carried out in an unpolluted area.

  Moths were collected in the morning.

  The moths were marked with harmless paint on the underside of the wing and released.

  They were then collected again later in the day.

  Look at the table. It shows the results of the survey.

number of moths

pale form dark form

number caught first time 500 467

number caught the second 
time

480 471

number of marked moths 
caught the second time

 60  30

  The population of moths in an area can be calculated using the formula:

population = 
number caught first time × number caught second time

number of marked moths caught second time

  (i) Use the formula to estimate the population of pale moths in the wood.

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

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

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

  (ii) This may not be the actual population of the pale moths in the wood.

   Suggest a reason why.

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

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

  (iii) Suggest a reason why the paint was placed on the underside of the wing.

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

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

 [Total: 6]
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3 Look at the graph.

 It shows the human population of the world over the last 2000 years.

0
0

0.4

1.0

years AD

20
00

19
50

19
00

17
00

15
00

10
0050

0

2.0

3.0

4.0
billions of

people

5.0

6.0

7.0

8.0

 (a) The increase in population has led to increases in pollution.

  One example is the increased release of CFCs.

  The result of this is a hole in the ozone layer.

  Write down one other example of pollution and give the result.

example .....................................................................................................................................

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

 ...............................................................................................................................................[2]
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 (b) Look at the graph.

  It shows the world population by region between the years 1950 – 2000.
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  (i) In Europe, the population is constant.

   Write the name of one area shown on the graph in which the population is continuing to 
grow.

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

  (ii) Europe causes more pollution than Africa.

   Suggest two reasons why.

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

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

2  ........................................................................................................................................

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

 [Total: 5]
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4 Look at the picture of an Orca.

© OCR

 (a) Most mammals live on land.

  Orcas are mammals that are adapted to live in water.

  One adaptation is that their front legs have become flippers.

  Use Darwin’s theory of natural selection to explain how their front legs have evolved into 
flippers.

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

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

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

 ...............................................................................................................................................[2]
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 (b) Orcas are rare mammals that feed on herring.

  Each winter, the herring move into a fjord in Norway and the Orcas follow.

  This provides an excellent opportunity to see Orcas.

  Many fishermen in Norway catch herring in the fjord.

sea

fjord

Norway

  (i) Suggest one way that the herring population can be sustained.

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

  (ii) Sustaining the herring population affects the whole human population of the area, not 
just the fishermen. 

   Explain why.

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

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

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

 [Total: 5]
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Section B – Module C2

5 This question is about construction materials.

 (a) Look at this picture.

  It shows reinforced concrete being made.

  Reinforced concrete is a composite material 
containing steel rods and concrete.

 

© Rosenfeld Images Ltd/Science Photo Library

  Reinforced concrete is a better construction material than non-reinforced concrete.

  Explain why.

  Use ideas about the properties of concrete and steel.

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

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

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

 (b) Limestone and marble are both used to make buildings.

  Limestone and marble are both forms of calcium carbonate.

  Limestone is much softer than marble.

  Explain why.

  Use ideas about the formation of limestone and marble rock.

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

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

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

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

 [Total: 4]
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6 Clean air is a mixture of gases.

 The gases include carbon dioxide, nitrogen, oxygen and water vapour.

 The percentages of these gases do not change very much.

 (a) Finish this table which shows the percentage of different gases in clean air.

gas percentage

................................................... 78%

oxygen ...................

carbon dioxide 0.035%

 [2]

 (b) Cars can cause air pollution.

  Look at the diagram. It shows a simple view of an exhaust pipe of a car.

A catalytic
converter

gases to
the air

gases from
the engine

B

  Look at the table. It shows the amounts of gases found at points A and B.

gas percentage of gas entering 
catalytic converter at A

percentage of gas leaving 
catalytic converter at B

carbon dioxide 8.0 9.6

carbon monoxide 5.0 4.1

hydrogen 2.0 0.8

oxygen 4.0 2.8

nitric oxide 0.3 0.0

nitrogen 71.0 71.3

water vapour 9.0 10.7

  A catalytic converter changes carbon monoxide into carbon dioxide.

  What evidence is there for this in the table?

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

 ...............................................................................................................................................[2]
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 (c) Look at the diagram. It shows a model of the surface of a catalytic converter.

O

C

N

atom of
catalyst

O

  In a catalytic converter, carbon monoxide molecules collide with nitric oxide molecules.

  These molecules react on the surface of the catalyst.

  They make nitrogen molecules and carbon dioxide molecules.

  (i) Write the word equation for this reaction.

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

  (ii) A powdered catalyst works better than a lump of catalyst.

   Explain why.

   Use ideas about particles.

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

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

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

 [Total: 7]
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7 This picture shows an active volcano.

 The liquid rock from the mantle is 
erupting from the volcano. 

 It is causing a lot of damage.

 
 (a) Magma from the mantle is able to rise up through the Earth’s crust.

  Explain how. Use ideas about density.

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

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

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

  Suggest why.

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

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

 (c) Why is it important that some geologists study volcanic eruptions?

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

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

 (d) The movement of tectonic plates in the lithosphere can cause the formation of volcanoes.

  Explain, using a labelled diagram, what makes the tectonic plates move.

  Use ideas about energy transfer within the Earth.

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

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

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

 ...............................................................................................................................................[2]
 [Total: 5]
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8 Magnesium ribbon reacts with dilute hydrochloric acid. 

 It makes hydrogen, H2, and magnesium chloride, MgCl2.

 Look at the picture.

 It shows 0.5 g of magnesium ribbon reacting with 70 cm3 of dilute hydrochloric acid.

© OCR

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

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

 (b) If hot acid is used instead of cold acid, the reaction goes much faster.

  Explain why. 

  Use ideas about particles.

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

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

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

 [Total: 4]
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Section C – Module P2

9 Look at the diagram of a generator.

voltage
output

N

S

 (a) Complete the sentences about how the generator works.

  Choose your answers from the list.

transformer

current

less

magnet

more

  Electricity is generated by movement of the coil of wire near the magnet.

  The .................................................. can be increased by using faster movement.

  It can also be increased by using a stronger .................................................. 

  or .................................................. turns of wire. [2]

 (b) The National Grid transmits electrical energy at very high voltages.

  This reduces energy loss. Explain how.

  Use the power equation to help with your answer.

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

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

 ...............................................................................................................................................[2]
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 (c) Power stations use generators to produce electricity.

   The generators are left running all day and night.

   At night time, this energy is supplied to houses.

   It is called off-peak electricity.

  Elliot uses off-peak electricity in his house.

  (i) Write down one advantage for Elliot of using off-peak electricity.

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

  (ii) Write down two disadvantages for Elliot of using off-peak electricity.

first disadvantage ...............................................................................................................

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

second disadvantage .........................................................................................................

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

 (d) Elliot turns on his 6 kW immersion heater for 2 hours.

  (i) Calculate the number of kilowatt hours (units) used by the immersion heater.

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

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

 answer ...................................................kWh [2]

  (ii) The cost of a unit of electricity is 10p.

   Calculate the cost of using the immersion heater for 2 hours.

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

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

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

 [Total: 10]
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10 This question is about nuclear radiation.

 (a) Beta radiation will penetrate (go through) some materials.

  Complete the table. One has been done for you.

nuclear 
radiation

does it penetrate 
a sheet of paper?

does it penetrate a few 
mm of aluminium?

does it penetrate 
lead?

beta no
 [1]

 (b) Waste from nuclear power stations is radioactive.

  The scientists can bury low-level waste safely in landfill sites.

  (i) Write down two problems of dealing safely with low-level waste in landfill sites.

first problem  .......................................................................................................................

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

second problem  .................................................................................................................

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

  (ii) How can high-level nuclear waste be dealt with safely?

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

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

 [Total: 4]
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11 People often think about how the Universe and stars began.

 One theory that explains the start of the Universe is the Big Bang.

 The Big Bang theory helps us to understand the movement of galaxies.

 (a) What does the Big Bang theory tell us about the movement of nearby galaxies?

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

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

 (b) What does the Big Bang theory tell us about the movement of distant galaxies?

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

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

 (c) Scientists have detected microwave radiation reaching the Earth.

  This radiation started soon after the Big Bang.

  Where does this radiation come from?

  Choose from:

all parts of the universe

near parts of the universe

distant parts of the universe

our own galaxy

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

 [Total: 4]
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12 Ann has a conservatory on her house.

 The Sun shines into the conservatory.

 Look at the diagram.

conservatory

glass

Sun’s rays

house

 The Sun’s rays go through the glass and heat the conservatory.

 Ann says ‘the conservatory traps the heat in’.

 Explain how it does this.

 Write about infrared waves in your answer.

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

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

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

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

 [Total: 2]

END OF QUESTION PAPER
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