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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 Look at the diagram of cells found in a plant leaf.

stomatal
aperture

guard cells

 (a) (i) The stomatal aperture is a hole in the leaf.

   Why are stomata important for photosynthesis?

 ...................................................................................................................................... [1]
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  (ii) Stomata help with the movement of water through the plant by allowing transpiration.

   Look at the graph.

00:00 08:0004:00 16:0012:00

time in hours

light
intensity transpiration

rate

24:0020:00

light
intensity

transpiration
rate

   Describe in detail how light intensity affects the rate of transpiration.

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

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

  (iii) Tea plants are adapted to live in hot climates.

tea plants

   The stomatal apertures of tea plants open mainly at night.

   Explain how the stomatal aperture is opened in plants.

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

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

 ...................................................................................................................................... [2]
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  (iv) The stomatal apertures do not fully open during the day.

   Suggest why this is an advantage to the tea plants.

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

 (b) Transpiration moves water containing phosphates from the roots to the rest of the plant.

  Explain why plants need phosphates.

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

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

 [Total: 7]
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2 Look at the picture. It shows intensive farming of chickens.

 (a) What is intensive farming?

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

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

 (b) Look at the food chain.

  It shows the biomass at each stage.

   wheat  chickens  humans

  biomass in kg 360  120  60

  A pyramid of biomass can be drawn to describe this food chain.

  Finish the pyramid of biomass to include the chickens and the humans.

  Make sure the bars are drawn to scale and labelled.

  The bar for wheat has been drawn for you.

wheat

 [2]
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 (c) Food chains are usually very short in length.

  Explain why.

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

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

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

 (d) Decomposers recycle nitrogen from organisms in food chains.

  Decomposing bacteria convert protein and urea into ammonia.

  Write down the name of the type of bacteria that converts ammonia into nitrates.

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

 (e) Read the information.

The poultry red mite, 
Dermanyssus gallinae, is 
currently a significant pest in 
the poultry industry. 

A predator of poultry red 
mites is another mite called 
Hypoaspis aculeifer.

  The poultry red mite can be controlled using chemicals.

  It can also be controlled using Hypoaspis aculeifer.

  Write down one advantage of using Hypoaspis aculeifer.

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

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

 [Total: 7]
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3 This question is about decay and food preservation.

 Apricots are fruits.

 Apricots decay when bacteria and fungi feed on them.

 The table shows the growth of bacteria at 25°C.

time in hours number of bacteria in thousands per cm3

5 15

10 30

15 60

20 .....................

 (a) Predict the number of bacteria in thousands per cm3 after 20 hours.

  Write your answer in the table. [1]



9

Turn over© OCR 2012

 (b) (i) Apricots can be preserved by drying them.

   Explain how this reduces the rate of decay.

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

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

  (ii) Apricots can also be preserved in jams.

   Jams contain concentrated sugar solution.

   Bacteria contain dilute sugar solution.

   This slows down the decay of apricots by bacteria.

   Which two statements best explain how this happens?

   Put ticks (✓) in the boxes next to the two correct statements.

Water moves from a low concentration to a high concentration of water. 

Water moves out of the concentrated sugar solution into the bacteria. 

Water moves from a high concentration to a low concentration of water. 

Water moves out of the bacteria into the concentrated sugar solution. 

There is no net movement of water between the bacteria and the 
concentrated sugar solution. 

 [2]
 (c) Decay releases minerals into the soil.

  Plants absorb minerals into root hairs by active transport.

  Plants absorb water into root hairs by osmosis.

  Explain two ways active transport is different from osmosis.

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

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

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

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

 [Total: 6]
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Section B – Module C4

4 Colin grows vegetables in his garden.

 He uses fertiliser to increase his crop yield.

 The fertiliser contains ammonium phosphate.

FERTILISER

ammonium
phosphate

 (a) Ammonium phosphate is made by reacting phosphoric acid with an alkali.

  Write down the name of this alkali.

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

 (b) What is the total number of atoms in the formula (NH4)3PO4?

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

 (c) Calculate the percentage by mass of nitrogen in ammonium phosphate, (NH4)3PO4.

  The relative atomic mass, Ar  :

   H = 1, N = 14, O = 16, P = 31.

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

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

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

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

  percentage by mass = ............................................. % [2]

 [Total: 4]
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5 A scientist in America is researching a plant called wormwood.

 He has extracted a chemical from wormwood which may protect humans from malaria.

 (a) Describe one way chemicals can be extracted from plants.

  Your answer should include

   • what is done to the plant

   • the name of a method used to purify the chemical.

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

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

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

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

 (b) The scientist needs to find a way of delivering the chemical to treat the patient.

  He needs a drug delivery system inside the patient’s body.

  He reads that fullerenes can be used to deliver drugs.

  Look at the diagram of buckminsterfullerene.

buckminsterfullerene

  Explain how buckminsterfullerene can be used to deliver drugs.

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

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

 [Total: 3]
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6 (a) Ammonia is made in the Haber process.

  The diagram shows how ammonia is made in the Haber process.

450°C

  Write down the word equation for the reaction in the Haber process.

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

 (b) The table shows the percentage yield of ammonia made at different temperatures and 
pressures.

pressure in 
atmospheres

percentage yield  
at 350°C

percentage yield  
at 450°C

percentage yield  
at 550°C

100 16 12   6

200 30 22 12

300 40 28 16

400 50 36 20

500 56 42 24

  (i) Which temperature and pressure give the highest yield of ammonia?

   temperature .................................................. pressure ................................................. [1]

  (ii) How does the percentage yield of ammonia change as the temperature increases?

 ...................................................................................................................................... [1]
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 (c) The optimum conditions used to make ammonia are

   • an iron catalyst

   • a pressure of 200 atmospheres

   • a temperature of 450°C.

  Explain why these conditions are used.

  Use ideas about percentage yield and rate of reaction.

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

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

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

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

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

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

 [Total: 6]
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7 Look at the picture of a polluted river.

 (a) This river flows into a reservoir.

  The water must be purified before being used as drinking water.

  The drinking water may still contain very small amounts of pollutants.

  One of these pollutants is nitrate ions.

  Write down how the nitrate ions could have got into the water.

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

 .............................................................................................................................................. [1]
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 (b) Cheryl analyses a sample of water to find the mass of chloride ions present.

  (i) She mixes the water with silver nitrate solution.

   Sodium chloride, NaCl, reacts with silver nitrate, AgNO3, to make sodium nitrate, NaNO3, 
and a precipitate of silver chloride, AgCl.

   Write down the balanced symbol equation for this reaction.

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

  (ii) Cheryl predicts she should make 0.72 g of silver chloride.

   She actually makes 0.24 g of silver chloride.

   Calculate her percentage yield.

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

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

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

   percentage yield = .............................................% [2]

 [Total: 4]
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8 This question is about reactions between acids and bases.

 (a) Bill adds some sodium hydroxide solution to dilute hydrochloric acid in a flask.

  The pH of the solution in the flask increases as the sodium hydroxide is added.

  Explain why the pH increases.

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

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

 (b) Sodium hydroxide contains hydroxide ions.

  Hydrochloric acid contains hydrogen ions.

  Write down the balanced ionic equation for the reaction between these two ions.

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

 [Total: 3]
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Section C – Module P4

9 This question is about static electricity.

 (a) Amy rubs an insulating rod with a duster.

  The rod becomes positively charged.

  Look at the picture.

  Which sentence correctly describes what happens?

  A Neutrons move from the duster to the rod.

  B Electrons move from the rod to the duster.

  C Protons move from the rod to the duster.

  D Protons move from the duster to the rod.

  Choose from           A        B        C        D

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

 (b) Television engineers sometimes work in areas where there are large amounts of electrostatic 
charge. They are in danger of getting an electric shock.

  Explain how they can reduce the chance of getting an electric shock.

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

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

 .............................................................................................................................................. [2]
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 (c) Dermot’s factory gives out black smoke from its chimney.

  Static electricity can be useful for removing the particles from smoke in chimneys.

  Explain how.

  In your answer write about

   • what needs to be added inside the chimney

   • how the system removes particles from the smoke.

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

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

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

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

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

 [Total: 6]
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10 This question is about electricity.

 (a) Ben has an electric toaster.

  There are three wires connected to the plug.

  The earth wire is needed for safety reasons.

  How does the earth wire make the toaster safer to use?

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

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

 (b) Ben’s toaster is connected to the 230 V mains.

  When the toaster is switched on, the current in the heating element is 4.6 A.

  Calculate the resistance of the heating element.

  The equations on page 2 may help you.

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

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

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

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

 [Total: 3]
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11 Look at the diagram of a longitudinal wave.

 (a) Write the letter C on the diagram to show the centre of a compression and the letter R to 
show the centre of a rarefaction. [1]

 (b) What is meant by the frequency of the wave?

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

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

 [Total: 2]
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12 Alpha, beta and gamma are three types of radioactive emission.

 (a) Radioactive sources are used as tracers in the human body.

  Look at the table of properties for different emitters.

type of emitter typical range in air 
in cm

typical range 
in human soft tissue in cm

alpha 3.7 0.000 5

beta 90 1.2

gamma 70 000 100

  Alpha emitters are not used as tracers in the human body, but gamma emitters are.

  Explain why. Use the information in the table.

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

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

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

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

 (b) X-rays and gamma rays are both electromagnetic waves, with similar wavelengths.

  They are produced in very different ways.

  (i) Finish the sentence.

   Gamma rays are emitted from the ........................................ of ........................................ 
atoms. [1]

  (ii) How are X-rays produced?

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

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

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

  (iii) X-rays are now used to treat cancer more than gamma rays.

   Suggest a reason why.

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

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

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

 [Total: 5]
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13 Radioisotopes are used in industry. They are radioactive elements.

 (a) An industrial process uses radioactive iron.

  The iron is put into a nuclear reactor.

  When it is removed, the iron is radioactive.

  What happens to the iron in the reactor to make it radioactive?

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

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

 (b) Industry uses radioisotopes as tracers.

  Write down one example of how a tracer is used in industry.

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

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

 (c) There is also radiation that occurs naturally in the environment.

  It is called background radiation.

  (i) Write down one example of a major natural source of background radiation.

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

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

  (ii) Some background radiation comes from industry.

   Write down one other example of a major man-made source of background radiation.

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

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

 [Total: 4]
END OF QUESTION PAPER
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