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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 Chris is collecting fossils from a cliff.

 The fossils are of extinct animals called ammonites.

an ammonite fossil

 (a) The fossil only shows the ammonite shell.

  Suggest why the rest of the animal did not fossilise.

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

 (b) Describe how fossils are formed from shells.

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

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

 (c) Ammonites are classified as invertebrates.

  How are invertebrates different from vertebrates?

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

 (d) In medieval times, people thought that ammonite fossils were snakes that had been turned to 
stone.

  Why have our ideas about fossils changed?

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

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

 [Total: 4]
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2 (a) Plants make food by photosynthesis.

  Complete the word equation for photosynthesis.

  ………………………… + …………………………  glucose + …………………………
[2]

 (b) Plants convert the glucose they make in photosynthesis into starch for storage.

  Explain why plants store starch instead of glucose.

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

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

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

 (c) Plants also respire.

  Explain why they respire.

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

 [Total: 5]

light

chlorophyll
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3 (a) Iain and Mary want to work out the number of dandelion plants in the school playing field.

  They use a quadrat to count the number of dandelion plants in different parts of the playing 
field.

  The table shows their results.

quadrat number of dandelions

1st 5

2nd 1

3rd 0

4th 2

  Each quadrat has an area of 0.25 m2.

  The total area of the playing field is 20 000 m2.

  Use this information to estimate the total number of dandelion plants in the playing field.

  You are advised to show your working.

  estimated total number of dandelions = ………………. [3]

 (b) Iain and Mary can improve the accuracy of their estimate by using more quadrats.

  Explain why this will give a more accurate estimate.

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

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

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

 [Total: 4]
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4 (a) A farmer adds nitrate fertiliser to the fields where he grows wheat every year.

  He needs to do this to make sure his crop grows well.

  However, he does not need to add nitrate fertiliser to the fields where he grows leguminous 
plants, such as beans, every year.

  The beans do not get all their nitrates from the soil.

  Explain where they get the rest of their nitrates from.

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

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

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

 (b) The farmer gets fewer weeds in his bean fields than in his wheat fields.

  Suggest why.

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

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

 (c) Bean plants can be pollinated by insects.

  Suggest one feature that you would expect to find in bean plants that you would not expect to 
find in plants that are pollinated by the wind.

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

[Total: 4]
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5 Blue whales are an endangered species.

 This is because so many have been hunted and killed.

 (a) Blue whales were hunted because their bodies had many commercial uses.

  Write down one commercial use.

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

 (b) Hunting of blue whales is now illegal.

  However, scientists are worried there are now so few blue whales that they will still become 
extinct, even if all hunting stops.

  Suggest why.

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

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

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

 (c) Many people think that hunting of all types of whales should stop.

  Why is it difficult to stop all whale hunting?

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

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

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

[Total: 3]
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Section B – Module C2

6 Look at the photograph of a car.

© iStockphoto.com/Tomislav Stajduhar.

 (a) Many different materials are used to make a car.

  Steel is one material. It is used to make car bodies.

  Suggest why.

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

 (b) Car bodies can be made from aluminium.

  Aluminium is less dense than steel and does not corrode.

  Most car bodies are made from steel rather than aluminium.

  Suggest why.

 ...............................................................................................................................................[1]
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 (c) One disadvantage of using steel is that it rusts.

  Oxygen and water are needed for rusting to happen.

  Hydrated iron(III) oxide is made.

  What type of reaction is rusting?

  Choose from the list.

decomposition

electrolysis

oxidation

reduction

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

 (d) Aluminium does not corrode.

  Explain why.

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

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

 [Total: 4]
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7 This question is about the structure of the Earth and igneous rocks.

 (a) The surface of the Earth is made up of tectonic plates.

  (i) There are two types of tectonic plate.

   One type is a continental plate.

   Write down the name of the other type of plate.

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

  (ii) Tectonic plates can move very slowly.

   Explain how this happens. You may wish to draw a diagram.

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

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

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

   The crystals in igneous rock can be different sizes.

   Describe how the size of the crystals depends on how fast the molten rock cools down.

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

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

  (ii) When molten rocks in different parts of the Earth cool down, different igneous rocks are 
made.

   Explain why.

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

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

 [Total: 4]
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8 Phil and Ann investigate the reaction between zinc and hydrochloric acid.

 Zinc chloride and hydrogen are made.

 (a) Write the word equation for this reaction.

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

 (b) The diagram shows the apparatus they use.

20 40 60 80 100 cm3

hydrochloric acid

zinc

gas syringe

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

   Explain why.

   Use ideas about collisions between particles.

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

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

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

  (ii) The reaction goes faster if a more concentrated solution of hydrochloric acid is used.

   Explain why.

   Use ideas about collisions between particles.

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

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

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

[Total: 5]
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9 This question is about pollutants found in the air.

 (a) Link each pollutant to how it is made.

  Draw two straight lines.

  One has been done for you.

               pollutant                                         how it is made

[1]

 (b) Carbon monoxide is removed from car exhaust fumes using a catalytic converter.

  Carbon dioxide is made.

  Why is it important to remove carbon monoxide from car exhaust fumes?

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

 (c) In a catalytic converter carbon monoxide, CO, reacts with nitric oxide, NO.

  Nitrogen, N2, and carbon dioxide are made.

  Write a balanced symbol equation for this reaction.

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

[Total: 4]

carbon monoxide

oxides of nitrogen

sulfur dioxide

sulfur impurities in fossil fuels burn

incomplete combustion of petrol

made in an internal combustion engine
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10 This question is about copper.

 (a) Look at the diagram. It shows the apparatus needed to purify impure copper.

+

electrode B liquid A

power

supply

–

  (i) Write down the name of liquid A.

   Choose from the list.

copper sulfate solution

paraffin

dilute sulfuric acid

water

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

  (ii) Write down the name of electrode B.

   Choose from the list.

impure copper anode

impure copper cathode

pure copper anode

pure copper cathode

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

 (b) Copper is used to make brass.

  Brass is an alloy.

  Write down the name of the metal which is mixed with copper to make brass.

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

[Total: 3]
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Section C – Module P2

11 This question is about photocells.

 Olivia investigates photocells.

 Look at the diagram.

photocelllamp

ammeter
A

 (a) Olivia shines light from the lamp onto a photocell.

  The ammeter shows that a current is flowing.

  It is a direct current (dc).

  Describe how a current is made in the photocell.

  In your answer use ideas about

  • what is meant by direct current

  • energy

  • electrons.

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

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

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

 ...............................................................................................................................................[3]
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 (b) Olivia adds a voltmeter to the circuit to measure the voltage across the photocell.

  Here are her results.

    ammeter reading = 0.1 A

    voltmeter reading = 2.5 V

  Calculate the power output of the photocell.

  The equations on page 2 may help you.

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

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

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

  answer ..........................................    units ........................... [3]

[Total: 6]
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12 This question is about magnetism and generating electric currents.

 (a) Sathvir makes a coil of wire and connects it to a battery.

  Look at the diagram.

coil

battery

open switch

  Sathvir closes the switch. A current flows through the coil.

  This creates a magnetic field around the coil.

  What causes a magnetic field to be produced when the current flows?

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

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

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

 (b) Sathvir replaces the battery with an ammeter.

ammeter

N S

magnet

  He then moves a magnet towards the coil.

  A current flows in the coil. The ammeter shows a reading.

  How could Sathvir make a bigger current flow in the coil?

  Describe two things he could change to make a bigger current flow.

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

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

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

[Total: 4]
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13 This question is about objects in our Solar System.

 Look at the diagram.

 It shows some of the planets in our Solar System.

Jupiter

object A

planet 4

planet 3

planet 1

planet 2

 (a) The asteroid belt is between Jupiter and planet 4.

  What is the name of planet 4?

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

 (b) Asteroids are rocks. They have never formed into another planet.

  Complete the following sentences about asteroids.

  Asteroids are left over from the formation of the .................................................. .

  The large ............................................. force of Jupiter stops them forming into a planet.
[2]

 (c) Planets and asteroids orbit the Sun.

  Comets also orbit the Sun. The shape of a comet’s orbit is highly elliptical.

  The speed of the comet changes in its orbit.

  Explain how the speed changes and why.

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

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

 ...............................................................................................................................................[2]
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 (d) Object A is the Sun. It is a medium-weight star.

  Billions of years in the future the Sun will die.

  Here are some of the stages of the death of a medium-weight star.

  They are not in the correct order.

  (i) Draw a straight line from each numbered box to the correct stage. Two have been done 
for you.

             order                                             stage

[3]

  (ii) When the Sun runs out of hydrogen, the process that produced the Sun’s energy will 
stop.

   What is the name of this process?

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

  (iii) Not all stars die in this way. 

   What does the end of a star depend on?

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

[Total: 10]
END OF QUESTION PAPER
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1 outer layers form a planetary nebula

star expands

star runs out of hydrogen

white dwarf formed

red giant formed

core cools and shrinks
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