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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

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

wave speed = frequency × wavelength
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Answer all the questions.

Section A – Module B2

1 Trees, like all plants, make food by photosynthesis.

 (a) Complete the word equation for photosynthesis.

 (chlorophyll)
  carbon dioxide + .....................................        glucose + ....................................
 (light)
 [2]

 (b) Many people think that planting more trees will help reduce global warming.

  Explain why planting more trees may help reduce global warming.

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

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

 (c) In a forest, very few short trees survive if they are surrounded by tall trees.

  Explain why.

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

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

 (d) Trees are taller than other plants because the wood in their stems is strong enough to support 
their weight.

  Wood contains a lot of cellulose.

  What substance is cellulose made from?

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

 (e) Some trees have a plant called mistletoe growing on them.

  Mistletoe is a parasite.

  What is meant by the term parasite?

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

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

 [Total: 6]
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2 Lynx and snowshoe hares live in northern Canada.

 Lynx are the main predator of snowshoe hares.

 Snowshoe hares are the main prey of lynx.

lynx snowshoe hare

 (a) The graph shows how the lynx and snowshoe hare populations changed over a number of 
years.

population size

years

hares

lynx

  (i) Look at the graph.

   Describe how the size of the lynx population affects the size of the hare population.

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

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

 ...................................................................................................................................... [2]
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  (ii) In Britain, foxes hunt rabbits.

   The fox and rabbit populations do not show the same pattern of population change as       
the lynx and snowshoe hare populations.

   Suggest why.

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

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

 (b) Lynx and snowshoe hares were hunted for their fur for over a hundred years.

  While they were hunted they were a sustainable resource.

  Suggest how they were maintained as a sustainable resource.

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

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

 (c) Snowshoe hares get their name because of their large feet which help them to move easily 
over snow.

  Explain how large feet help them move easily over snow.

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

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

Turn over for the remainder of question 2
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 (d) Snowshoe hares eat different types of plants. These include dandelions.

dandelion plant

petal

leaf

  Look at the dandelion plant.

  How are dandelion plants pollinated?

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

  Give a reason for your answer.

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

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

 [Total: 7]
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3 Dolphins live in the sea. They are mammals.

dolphin

 (a) Scientists think that dolphins evolved from dog-like mammals that lived around 50 million 
years ago.

  These animals lived on the land but ate fish and other sea creatures.

  (i) One reason scientists think dolphins evolved from dog-like mammals is because of the 
fossils they have found.

   We do not have fossils to show every stage in dolphin evolution.

   Why don’t we have fossils of every stage?

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

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

  (ii) Suggest how dolphins could have evolved from a dog-like mammal.

   In your answer, use Darwin’s theory of natural selection.

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

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

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

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

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

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

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

Turn over for the remainder of question 3
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 (b) Sharks also live in the sea.

shark

  (i) Dolphins are mammals. Sharks are fish.

   Write down one way mammals are different from fish.

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

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

  (ii) Although dolphins are descended from land animals, they have evolved to appear similar 
to sharks.

   Explain why dolphins have evolved to appear similar to sharks.

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

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

 (c) Dolphins and sharks live in the sea.

  Look at the list.

community

ecosystem

population

  Which word in the list best describes the sea?

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

 [Total: 7]
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Section B – Module C2

4 This question is about rocks.

 Look at the picture of a volcano.

 (a) Geologists study volcanoes.

  Write down two reasons why geologists study volcanoes.

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

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

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

 (b) Igneous rock is made when molten rock cools.

  Some igneous rocks have large crystals. Others have small crystals.

  Explain why igneous rocks can have different sized crystals.

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

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

 (c) The Earth’s surface is made up of tectonic plates.

  An oceanic plate collides with a continental plate.

  The oceanic plate goes underneath the continental plate.

  What is the name of this process?

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

 [Total: 4]
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5 This question is about metals and alloys.

 (a) Brass, solder, steel and amalgam are alloys.

  Join the boxes to show the metals present in each alloy.

  Steel has been done for you.

alloy metals present

amalgam lead and tin

brass mercury

solder copper and zinc

steel iron and carbon

 [2]

 (b) Wayne and Helen are purifying copper.
  Look at the diagram. It shows the apparatus they use.

+ –

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

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

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

  Look at the list of labels.

copper sulfate solution

impure copper anode

pure copper cathode

  Complete the labels on the diagram to show how impure copper is purified. [2]

 [Total: 4]
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6 This question is about the materials used to make cars.

    © Volker Steger / Science Photo Library

 (a) A car manufacturer is developing a new material to be used for car windscreens.

  Suggest two properties the new material must have.

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

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

 (b) Car bodies are made from steel or aluminium.

  (i) One advantage of using aluminium is that it is less dense than steel.

   Explain why this is an advantage.

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

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

  (ii) Describe and explain one other advantage of using aluminium rather than steel to make 
car bodies.

advantage  ..........................................................................................................................

explanation  ........................................................................................................................

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

 [Total: 5]
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7 Colin and Ann investigate the reaction between zinc and hydrochloric acid.

 The word equation for the reaction is

zinc      +      hydrochloric acid        zinc chloride      +      hydrogen

 The diagram shows the apparatus they use.

gas syringe

zinc
dilute

hydrochloric acid

  Look at the graph.

  It shows their results when 1 g of zinc lumps reacts with 20 cm3 of dilute hydrochloric acid.

0
0

time in minutes

total
volume of gas

given off in cm3

2 4 6 8 10 12 14 16 18

5

10

15

20

25

30
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 (a) How long does it take for the reaction to stop?

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

 (b) Copper powder is a good catalyst for this reaction.

  What is a catalyst?

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

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

 (c) The reaction goes faster if powdered zinc is used instead of zinc lumps.

  Explain why.

  Use ideas about collisions between particles.

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

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

 (d) The reaction goes faster at higher temperatures.

  Explain why.

  Use ideas about collisions between particles.

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

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

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

 (e) Zinc, Zn, reacts with hydrochloric acid, HCl.

  Zinc chloride, ZnCl2, and hydrogen, H2, are made.

  Write a balanced symbol equation for this reaction.

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

 [Total: 7]
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Section C – Module P2

8 The solar sunFLOWER™ lamp is used to light a footpath.

bulb

photocells

 
© OCR

 Photocells on top of the lamp transfer light energy from the Sun into electricity.

 This energy is stored in a battery to light a bulb when it gets dark.

 (a) Write down one advantage of using photocells to produce electricity.

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

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

 (b) The sunFLOWER™ is shaded by trees.

  Why is its power reduced?

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

 (c) Describe how light from the Sun produces electricity in a photocell.

  In your answer, use ideas about

    • energy

    • atoms

    • electrons.

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

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

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

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

 [Total: 5]
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9 Near Earth Objects (NEOs) are asteroids or comets that may collide with Earth.

    © John Chumack / Science Photo Library

 (a) What two materials is a comet made from?

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

 (b) A planet has a near circular orbit.

  What shape is the orbit of a comet?

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

 (c) About 65 million years ago, an asteroid hit the Earth.

  Describe evidence found on Earth to support past asteroid collisions.

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

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

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

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

 [Total: 4]
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10 Ionising radiation is all around us as background radiation.

 (a) What contributes to ionising background radiation?

  Put rings  around the two correct answers.

cosmic rays

electric toasters

granite rocks

tap water

video recorders

 [2]

 (b) Removing electrons from particles makes ions.

  How else can ions be made?

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

 (c) Beta radiation is one type of nuclear radiation.

  Beta radiation is used to check the thickness of paper.

  The thickness of the paper increases.

  What happens to the amount of beta radiation passing through?

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

 (d) Nuclear reactors produce radioactive waste.

  Write down two ways of disposing of radioactive waste.

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

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

 [Total: 6]
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11 Jo works out how much it costs each week to use different kitchen appliances.

 She writes information into this table.

appliance power rating 
in W

time used
in hours

energy used
in kWh

kettle 2800  1.50 4.2

toaster  0.50 0.6

microwave  800  1.75 1.4

fridge   70 60.00 4.2

 (a) Calculate the power rating of the toaster.

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

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

answer ................................... W [2]

 (b) Electricity costs 12p per kWh.

  Calculate the cost of using the toaster each week.

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

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

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

 (c) Jo uses off-peak electricity for some of her kitchen appliances.

  Describe one advantage and one disadvantage to Jo of using off-peak electricity.

advantage  .................................................................................................................................

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

disadvantage  ............................................................................................................................

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

 [Total: 5]

END OF QUESTION PAPER
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