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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 Bob has been cutting his grass.

 Bob puts his grass cuttings into a compost bin.

air holes

 (a) Grass cuttings decay faster in the summer than in the winter.

  Suggest why.

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

 (b) When grass cuttings decay, carbon dioxide is made.

  What makes this carbon dioxide?

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

 (c) Bob adds some earthworms to his compost bin.

  Suggest why.

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

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

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

[Total: 4]
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2 Look at the information about a farmland food chain.

number of 
individuals

mass of an individual
in g

total biomass
in g

cabbages   8 250 ……………

caterpillars 400   2 800

thrushes   5  80 400

hawks …………… 200 200

 (a) Complete the table. [2]

 (b) Use the data in the table to complete a pyramid of biomass.

  • Use 1 cm square = 200 g.

  • Label the pyramid.

  The bar for cabbages has been done for you.

cabbages

[2]

[Total: 4]
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3 John is a farmer. He uses organic farming techniques.

 (a) One organic farming technique that John uses is to grow mainly peas and beans which are 
nitrogen-fixing crops.

  This means that he does not have to use artificial nitrate fertilisers.

  Suggest one advantage and one disadvantage of growing nitrogen-fixing crops instead of 
using nitrate fertilisers.

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

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

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

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

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

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

 (b) John’s neighbour Ed uses intensive farming techniques.

  What does intensive farming mean?

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

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

 (c) Ed does use artificial nitrate fertilisers.

  He puts the fertilisers on to his fields when his crops start to grow.

  (i) Nitrates are needed for plant growth.

   Explain why.

 .....................................................................................................................................  [1]
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  (ii) Nitrates are taken in by plant roots using active transport.

   What is active transport?

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

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

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

  (iii) Nitrates move through a plant in the xylem vessels.

   The nitrates are absorbed and move through plants faster on warm days than on cold 
days.

   Write down one reason why.

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

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

[Total: 7]
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4 The diagram shows the inside of a leaf.

upper epidermal cells

lower epidermal cells

stomata

palisade cells

leaf thickness
0.5 mm 

 (a) Leaves contain veins.

  Describe one job of the veins.

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

 (b) Upper epidermal cells are adapted so that leaves can photosynthesise efficiently.

  Describe one way the cells are adapted for this.

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

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

 (c) Carbon dioxide diffuses from the stomata to the palisade cells.

  Leaves are adapted for efficient diffusion of carbon dioxide between the stomata and palisade 
cells.

  Describe one way that leaves are adapted for this.

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

 .............................................................................................................................................  [1]
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 (d) The diagram shows a palisade cell.

  If a plant wilts, the cells may become plasmolysed.

  Finish the diagram below to show what the cell would look like if it were plasmolysed.

[1]

 (e) Animal cells never become plasmolysed.

  Explain why.

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

[Total: 5]
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Section B – Module C4

5 Look at the diagrams. They show the different forms of carbon.

weak bond

= carbon atom

strong bond

strong bond

diamond graphite type C

 (a) What is the name of type C?

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

 (b) There are three different solid forms of carbon.

  What is the name given to these forms?

  Choose from the list.

allotropes

isotopes

nanotubes

polymers

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

 (c) Graphite is used in lubricants. This is because it is slippery.

  Explain why graphite is slippery. Use ideas about the structure of graphite.

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

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

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

[Total: 3]
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6 This question is about detergents.

 Look at the label from a packet of washing powder.

Active ingredients

detergent
water softener
bleach
optical brighteners
enzymes

 (a) Enzymes are used in low temperature washes to remove food stains.

  Write down an advantage of washing clothes at lower temperatures.

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

 (b) Look at the diagram. It shows a detergent molecule.

......................................head

......................................tail

  The head is attracted to water.

  The tail ‘hates’ water but is attracted to oil and dirt.

  Complete the labels on the diagram. [2]

[Total: 3]
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7 Ammonia is made from nitrogen and hydrogen in the Haber process.

nitrogen

ammonia

unreacted
nitrogen and
hydrogen

iron catalyst

hydrogen
high pressure
450 °C

 The equation for the reaction is

nitrogen + hydrogen        ammonia

 (a) Some of the nitrogen and hydrogen does not react.

  What happens to the unreacted nitrogen and hydrogen?

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

 (b) The percentage yield of ammonia made in the Haber process changes as the temperature 
changes and as the pressure changes.

  Look at the graphs.

0 100 200 300 400 500 600
0

20

40

60

pressure in atmospheres

percentage
of

ammonia

350 °C

450 °C

550 °C

  (i) How does the percentage of ammonia change as the pressure increases?

 .....................................................................................................................................  [1]
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  (ii) How does the percentage of ammonia change as the temperature increases?

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

 (c) The conditions used to make ammonia are

  • an iron catalyst

  • a high pressure

  • a temperature of 450 °C.

  (i) Explain why an iron catalyst is used.

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

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

  (ii) A temperature of 350 °C would give a higher percentage yield of ammonia.

   Why is 450 °C rather than 350 °C chosen for the process?

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

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

[Total: 5]



14

© OCR 2008

8 This question is about fertilisers.

 (a) Ammonium nitrate is a fertiliser.

  It is made by reacting nitric acid with ammonia.

  Ammonia is a base.

  What type of reaction happens when an acid reacts with a base?

  Choose from the list.

neutralisation

polymerisation

precipitation

purification

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

 (b) The formula for ammonium nitrate is NH4NO3.

  Calculate the relative formula mass (Mr) of ammonium nitrate.

  The relative atomic mass (Ar) for N is 14, for H is 1 and for O is 16.

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

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

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

answer  ...........................................................   [1]
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 (c) Ryan makes some ammonium nitrate.

  He predicts that he will make 25 g. His actual yield is 20 g.

  Calculate his percentage yield.

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

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

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

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

 (d) Ryan also makes some ammonium sulfate.

  He reacts ammonia, NH3, with sulfuric acid, H2SO4, to make ammonium sulfate, (NH4)2SO4.

  Write a balanced symbol equation for this reaction.

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

 (e) Fertilisers can run off fields and get into rivers and lakes.

  This can cause eutrophication.

  Write about eutrophication.

  Your answer should include

  • what the fertilisers do in rivers and lakes

  • what happens to organisms in the water.

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

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

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

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

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

[Total: 9]
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Section C – Module P4

9 This question is about electric circuits.

 (a) Look at the electric circuits.

A

A

3 Ω

B

A

6 Ω

C

A

9 Ω

D

A

11 Ω

  The lamp and battery are the same in all the circuits.

  (i) Which circuit has the smallest current?

   Choose from:    A   B   C   D

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

  (ii) Which circuit has the largest current?

   Choose from:    A   B   C   D

answer  ....................................................   [1]
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 (b) Yvonne puts a voltmeter across a lamp.

  Look at the diagram.

AV

3 Ω

  The reading on the voltmeter is 5 V.

  The reading on the ammeter is 2 A.

  Calculate the resistance of the lamp.

  Use the equations on page 2 to help you.

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

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

answer  ...................................................ohms [2]

[Total: 4]

10 Ultrasound is a longitudinal wave.

 Describe how particles move in a longitudinal wave.

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

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

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

[Total: 2]
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11 (a) Static electricity can be dangerous.

  Write down one example of when static electricity is dangerous.

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

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

 (b) Electricity can be useful for restoring a heart beat.

  Look at the photograph.

© Michael Donne/Science Photo Library

  Look at these statements about how electricity is used to restore the heart beat.

  (i) The patient’s chest is shaved and dried.

   Suggest why.

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

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

  (ii) The operator says “stand clear” before shocking the patient.

   Explain why.

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

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

  (iii) The first shock may not restore the heart beat.

   The operator must wait before applying a second shock.

   Suggest why.

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

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

[Total: 4]
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12 There are three types of nuclear radiation.

 Alpha and gamma are two of the types.

 (a) Write down the name of the third type of nuclear radiation.

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

 (b) Gamma radiation is an electromagnetic wave.

  Another type of electromagnetic wave has a similar wavelength.

  It is used in medicine.

  What is it called?

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

 (c) A doctor uses a radioactive material with a half life of 10 hours.

  The count rate at the start is 960 counts per minute.

  What is the count rate after 30 hours?

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

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

count rate =  ...................... counts per minute  [1]

[Total: 3]
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13 This question is about radiation.

 (a) Complete the table to show the nature of alpha radiation.

radiation charge nature mass 

alpha +2 4

gamma 0
electromagnetic 

radiation
0

[1]

 (b) Most atoms are not radioactive.

  Some atoms are radioactive.

  What is different about the nucleus of a radioactive atom?

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

 (c) Alpha emitters are not used as tracers in the body.

  Explain why.

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

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

 (d) X-rays do not come from the nucleus of an atom.

  How are X-rays made?

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

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

[Total: 4]
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14 (a) The reaction inside a nuclear reactor is a chain reaction.

  The chain reaction needs to be controlled.

  Explain how.

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

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

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

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

 (b) When a piece of metal is placed inside a nuclear reactor, it may become radioactive.

  Explain why.

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

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

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

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

[Total: 3]

END OF QUESTION PAPER
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