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EQUATIONS

speed = distance
time taken

acceleration = change in speed
time taken

force = mass × acceleration

work done = force × distance

power = work done
time

kinetic energy = 1
2

 mv2

potential energy = mgh

weight = mass × gravitational field strength

resistance = voltage
current
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Answer all the questions.

Section A – Module B4

1 This question is about bananas.

 (a) Banana plants are grown in large fields called plantations.

  They are producers for a food web.

birds

ants wasps

root borer insects banana aphids

banana plants

banana skippers

  The diagram shows the shape of a pyramid of numbers for this food web.

pyramid of numbers pyramid of biomass

  Describe how a pyramid of biomass would look different to this pyramid of numbers.

  You may draw a diagram in the space above if you wish.

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

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

Turn over for the remainder of question 1
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 (b) Some banana farmers use pesticides to kill insect pests.

  People who live near the plantations are worried that the pesticides might be harming them.

  Look at this graph.

1992 1993 1994 1995 1996

year

1997 1998 1999 2000

amount of 
pesticide
used on 
banana
plantation

death rate
of people
living near
the plantation

  (i) How does the graph suggest that the people might be correct?

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

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

  (ii) How does the graph suggest that the people might not be correct?

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

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

  (iii) Some farmers decide not to use pesticides.

   They use biological control instead.

   Biological control will not harm people.

   Explain one other advantage of using biological control instead of pesticides.

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

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

[Total: 4]
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2 The diagram shows a plant cell from a root.

cytoplasm

nucleus

vacuole
cell wall

cell membrane

 (a) The cell is placed in a dilute solution.

  Water moves from the solution into the vacuole.

  (i) What is the name of the process that causes water to move into the cell?

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

  (ii) The cell membrane is partially permeable.

   What is meant by the term partially permeable?

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

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

 (b) These cells have been placed in a concentrated sugar solution.

concentrated
sugar solution

outside the cells

  Finish the following sentences about the cells.

  The cells have lost water.

  Therefore the cell contents are not pushing against the cell wall and so their

  ……………………………………… pressure has dropped.

  The cell becomes flaccid and then the cell membrane comes away from the cell wall.

  The cell has become ……………………………………… . [2]

[Total: 4]
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3 Percy builds a compost heap in his garden.

 (a) Percy builds the compost heap on the ground to let detritivores such as earthworms into the 
heap.

  What do detritivores do?

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

  Explain why this increases the rate of decomposition.

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

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

 (b) Percy buys a box of compost maker to make the waste decay faster.

  Explain why the powder is likely to have more effect in the summer.

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

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

[Total: 4]
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4 The diagram shows the carbon cycle.

carbon dioxide in air

feeding

death

combustion

carbon in
fossil fuels

carbon in waste
and dead remains

dead animals
and plants

carbon in sugars,
cellulose and
starches in

green plants

carbon
stored in
animals’
bodies

2 31

 (a) Finish the diagram by writing the best words in the boxes 1, 2 and 3.

  Choose your words from this list.

decomposition

photosynthesis

respiration
 [2]

 (b) Both the carbon cycle and the nitrogen cycle involve bacteria acting as decomposers 
(saprophytes).

  The nitrogen cycle also involves three other types of bacteria.

  Write down one of these other types of bacteria and explain what they do in the cycle.

type of bacteria  .........................................................................................................................

what they do in the nitrogen cycle  ............................................................................................

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

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

[Total: 5]
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5 The diagram shows some plants being grown using hydroponics.

pump circulates a
solution containing

minerals and oxygen to
the plant roots

 (a) The roots need oxygen in order to absorb the minerals from the solution.

  Explain why.

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

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

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

 (b) The plants are supplied with a constant supply of minerals and oxygen by the pump.

  Write down one other advantage of growing plants using hydroponics.

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

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

[Total: 3]
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Section B – Module C4

6 This question is about acids and bases.

 Look at the diagram. It shows the pH scale.

green bluered

1 2 3 4 5 6 7 8 9 10 11 12 13 14

 (a) John wants to measure the pH of a solution of hydrochloric acid.

  Describe how he can do this.

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

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

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

 (b) John makes some sodium chloride.

  He uses sodium hydroxide and an acid.

  Write down the name of the acid.

  Choose from the list.

hydrochloric acid

nitric acid

phosphoric acid

sulfuric acid

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

Turn over for the remainder of question 6
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 (c) An acid reacts with a carbonate.

  A salt and water are made.

  A gas is also made.

  Write down the name of the gas.

  Choose from the list.

ammonia

carbon dioxide

hydrogen

nitrogen

oxygen

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

 (d) Copper oxide is a base. It reacts with sulfuric acid to make copper sulfate and water.

  Write a word equation for this reaction.

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

[Total: 5]
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7 This question is about forms of carbon.

 Carbon occurs in three forms.

buckminster fullerenediamondgraphite

 (a) Graphite is used in electrodes because it conducts electricity and has a high melting point.

  (i) Explain why graphite conducts electricity.

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

  (ii) Explain why graphite has a high melting point.

   Use ideas about structure and bonding.

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

 (b) (i) Buckminster fullerene is made from a large number of carbon atoms.

   What is its formula? Choose from the list.

C40

C60

C80

C100

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

  (ii) Fullerenes can be made into nanotubes.

   Write down one use of nanotubes.

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

 (c) Diamond, graphite and buckminster fullerene are all different solid forms of carbon.

  What name is given to different solid forms of the same element?

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

[Total: 5]
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8 (a) Paul reacts some potassium hydroxide, KOH, solution with some nitric acid, HNO3.

  Potassium nitrate, KNO3, and water are formed.

  Write a balanced symbol equation for this reaction.

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

 (b) Paul expects to make 6.0 g of potassium nitrate.

  He actually makes 4.8 g.

  Calculate his percentage yield.

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

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

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

answer  ................................................... % [2]

 (c) Look at this chemical equation.

CuCO3  CuO + CO2

  Paul starts with 50 g of copper carbonate.

  He makes 50 g of copper oxide and carbon dioxide altogether.

  Explain why the mass of the starting materials is the same as the mass of the products.

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

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

[Total: 4]
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9 This question is about ammonia and fertilisers.

 Ammonia is manufactured by reacting nitrogen with hydrogen.

 Look at the diagram.

 It shows a flow chart for this reaction.

reaction
container

unreacted hydrogen
and nitrogen

hydrogen

nitrogen

ammonia

 (a) (i) An iron catalyst is used in this reaction.

   Explain why.

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

  (ii) The process takes place at 450 °C. This is the optimum temperature.

   Explain why this temperature is used.

   Your answer should refer to

   • percentage yield

   • rate of reaction.

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

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

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

Turn over for the remainder of question 9
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  (iii) Higher pressures give higher yields of ammonia.

   Write down one disadvantage of using higher pressures.

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

 (b) Ammonia is used to make fertilisers.

  Why do farmers use fertilisers?

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

 (c) Most fertilisers are added to soil as small lumps.

  What must happen to the fertiliser before it is absorbed by a plant?

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

[Total: 6]
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Section C – Module P4

10 (a) Jamie rubs a plastic rod with a piece of silk.

  The teacher tells him that the plastic has become positively charged.

  (i) The rod has become positively charged by friction.

   Explain why.

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

  (ii) Jamie holds the rod near to a stream of water from the tap. 

   The water moves towards the rod.

   Suggest a reason why.

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

 (b) Flour tankers must be earthed before the flour is unloaded through a plastic pipe.

  (i) What happens to the flour as it flows through the plastic pipe?

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

  (ii) Why is the tanker earthed?

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

[Total: 4]
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11 Mandy buys an electric drill at a car boot sale.

 It has this symbol on it.

 This means the drill is double insulated.

 Mandy checks the wiring of its plug.

 (a) Explain why the electric drill does not need an earth wire connected to it.

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

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

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

fuse

 (b) The plug has a fuse in it for safety.

  Describe how the fuse works.

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

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

 (c) The drill is designed to operate at 230 V.

  The resistance of the circuit is 46 Ω.

  Calculate the current in the circuit.

  The equations on page 2 may help you.

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

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

answer  .................................................... A [2]

[Total: 6]
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12 Trevor has broken his arm.

 He has it X-rayed at the hospital.

 (a) How are X-rays produced in an X-ray machine?

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

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

 (b) How are gamma rays similar to X-rays?

  Put a tick (✓) in the box next to the correct answer.

   Gamma rays and X-rays are both easily absorbed by skin. 

   Gamma rays and X-rays are both longitudinal waves. 

   Gamma rays and X-rays are both produced in the same way. 

   Gamma rays and X-rays have similar wavelengths. 
 [1]

 (c) X-rays are often used instead of gamma rays.

  Suggest why.

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

 (d) Write down one use of gamma radiation in a hospital.

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

 (e) Ultrasound is used in hospitals as well.

  Describe one use of ultrasound in hospital.

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

[Total: 5]
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13 Hinkley Point is a nuclear power station.

 © Skyscan/Science Photo Library

 (a) Electricity is generated in a nuclear power station.

  (i) How is heat produced in the nuclear power station?

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

  (ii) The heat produced boils water.

   This makes steam.

   What makes the generator turn?

 ...................................................................................................................................... [1]
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 (b) The nuclear power station uses uranium-235. Its activity decreases with time.

  The graph shows how the activity of uranium-235 varies with time.

0
0

time in millions of years

activity
in counts

per second

200 400 600 800 1000 1200 1400 1600 1800

200

400

600

800

1000

  Use the graph to work out the half-life of uranium-235.

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

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

Half-life of uranium-235 =  .............................................................................. million years [2]

 (c) Lead-208 is not radioactive.

  Lead-209 is radioactive.

  How are lead-208 atoms different from lead-209 atoms?

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

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

[Total: 5]
END OF QUESTION PAPER
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