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EQUATIONS

energy = mass × specific heat capacity × temperature change

energy = mass × specific latent heat

efficiency = useful energy output (× 100%)
total energy input

wave speed = frequency × wavelength

power = voltage × current

energy supplied = power × time

average speed = distance
time

distance = average speed × time

s = (u + v)
2

 × t

acceleration = change in speed
time taken

force = mass × acceleration

weight = mass × gravitational field strength

work done = force × distance

power = work done
time

power = force × speed

KE = 
1
2

mv2

momentum = mass × velocity

force = change in momentum
time

GPE = mgh

mgh = 
1
2

mv2

resistance = voltage
current
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Answer all the questions.

SECTION A – Module B2

1 Look at the pyramid of numbers.

parasites

platypus

fish

water fleas

aquatic plants

 (a) (i) Sketch the pyramid of biomass for the same food chain.

 [1]
  (ii) Explain why this pyramid of biomass is a different shape.

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

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

 (b) When the platypus dies, nitrogen from the decomposing platypus is recycled. 

  The first stage involves decomposers converting proteins into ammonia.

  The ammonia is then converted so that it can be used by plants. 

  Explain how ammonia is converted in the nitrogen cycle.

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

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

 .............................................................................................................................................. [2]
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 (c) The table shows the classification of the platypus.

Taxon (group) Platypus Classification

kingdom animals

phylum chordates

class mammals

order monotremes

family ornithorhynchidae

genus

species Ornithorhynchus 
anatinus

  Write down the genus name for the platypus.

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

 (d) The order monotremes contain the platypus and an animal called the echidna.

  Look at the picture of the platypus and the echidna. (Not to scale)

platypus echidna

  Platypus and echidnas are in the same order but look very different.

  Suggest why they have different shaped mouths and feet.

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

 .............................................................................................................................................. [1]
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 (e) Platypus and echidnas are only found in Australia and New Guinea.

  Australia and New Guinea are both islands. Platypus and echidnas are the only mammals to 
lay eggs. All other mammals evolved to give birth to live young.

  Suggest reasons why platypus and echidnas evolved differently to other mammals.

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

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

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

 [Total: 8]
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2 This question is about heat loss.

 Look at the pictures (not to scale).

penguin cheetah elephant

 Read the information in the table.

Animal Surface area
in m2

Volume
in m3

Surface area to 
volume ratio

penguin 1.13 0.03 37.67

cheetah   1.10 0.05

elephant 18.80 5.00 3.76

 (a) (i) Calculate the surface area to volume ratio of the cheetah.
   

   answer = ............................... [2]

  (ii) Cheetahs and elephants are kept in British zoos.

   Which animal might cope better with a British winter? Cheetah or elephant? 

   Use the data to explain your answer.

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

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

 (b) Penguins have a counter-current exchange system to help prevent heat loss.

  Explain how it works.

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

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

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

 [Total: 6]
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3 Read this information about red ruffed lemurs.

The red ruffed lemur lives in a rainforest in Madagascar. They can only 
be found in one rainforest, which is 2,300 square kilometres in size. 
Their population is said to be at a critical level.

Part of their habitat is protected by a small number of rangers. Some red 
ruffed lemurs live out of the protected area.

People will often enter the rainforest looking for rosewood. They can sell 
the rosewood for timber. This causes habitat destruction and disturbs 
the lemurs.

The local people use the rainforest for resources. These people cause 
very little disturbance to the lemurs. They also act as guides, taking 
people to see the lemurs.

 (a) A wildlife conservation trust is helping to set up a conservation programme for red ruffed 
lemurs. This includes protecting their habitat.

  The conservation programme could be both an advantage and a disadvantage to the people 
of Madagascar.

  Use the information, and your scientific knowledge, to explain why there are advantages and 
disadvantages.

   The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]
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 (b) Madagascar has many different species of lemur. 

  What is meant by the term species?

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

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

 (c) The human population of Madagascar is increasing.

  Farmers are trying to produce food for an increasing population.

  Look at the two food chains.

food chain 1

100 000 kJ 3000 kJmaize
crop humans

humans

food chain 2

100 000 kJ 4000 kJ 200 kJgrass and
other plants cattle

  (i) Calculate the efficiency of energy transfer from plants to humans for both food chains.

   food chain 1 = .................................%

   food chain 2 = .................................% [2]

  (ii) Which food chain is better to feed an increasing population?

   Explain your answer.

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

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

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

 [Total: 11]
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SECTION B – Module C2

4 Alfie is a scientist. He investigates neutralisation.

 He adds dilute nitric acid to potassium hydroxide solution.

 (a) Complete the word equation for the reaction.

  

potassium 
hydroxide

+ nitric acid
.................................................

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

+ water

[1]

 (b) Alfie then reacts sulfuric acid, H2SO4, with sodium hydroxide solution, NaOH.

  Sodium sulfate and water are made.

  Write a balanced symbol equation for this reaction.

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

 (c) Alfie publishes his scientific work.

  Explain how he can do this, and why it is important.

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

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

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

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

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

 [Total: 6]
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5 This question is about metals and alloys.

 Look at the table. It shows some properties of metals and alloys.

Metal or alloy Melting point 
in °C

Density
in g/cm3

Relative electrical 
conductivity

Cost per tonne 
in £

aluminium 660 2.7 40 1350

copper 1083 8.9 64 3800

tin 232 5.7 9 10 000

silver 962 10.5 67 20 000

solder 188 8.2 20 6700

lead 328 11.3 5 1500

 (a) Which metal, or alloy, would be best for making aeroplane bodies?

  Choose from the table.

  Explain your answer.

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

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

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

 .............................................................................................................................................. [3]
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 (b) Pylon wires, which carry electricity, are made of metal.

pylon wires

  Aluminium, copper and silver are all possible choices for the metal.

  (i) Evaluate each of these three metals for use in making pylon wires.

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

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

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

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

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

  (ii) Which one would be the best choice for making pylon wires? 

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

 [Total: 7]
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6 Many chemicals, like ammonia, are made in industrial processes.

 Ethanol is another chemical made in an industrial process.

 Ethene reacts with steam to make ethanol.

ethene + steam  ethanol

 The conditions used are:
  • a catalyst
  • 300 °C
  • a pressure of 70 atmospheres.

 Look at the graph. 

 It shows the yield of ethanol made under different conditions of temperature and pressure.

temperature in °C

percentage
yield of ethanol

100

80

70

90

60

50

40

30

20

10

0
0 100 200 300 400 500

400 atm

200 atm

100 atm

50 atm

25 atm

 (a) What is the percentage yield of ethanol at 100 °C and 200 atmospheres?

  answer = ................................. % [1]

 (b) How does increasing the temperature change the percentage yield?

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

 (c) How does increasing the pressure change the percentage yield?

 .............................................................................................................................................. [1]
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 (d) At 0 °C and 400 atmospheres the percentage yield is 100%.

  The actual conditions used are 300 °C and 70 atmospheres pressure.

  Use ideas about percentage yield and rate of reaction to suggest why 300 °C and 
70 atmospheres pressure are used.

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

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

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

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

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

 [Total: 6]

Question 7 begins on page 16
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7 Farmers use fertilisers.

 Potassium nitrate, KNO3, and ammonium phosphate, (NH4)3PO4, are fertilisers.

 Fertilisers provide essential elements.

 Excessive use of fertilisers can cause eutrophication.

 Describe and explain eutrophication, and describe some arguments in favour of using fertilisers.

  The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]

 [Total: 6]
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SECTION C – Module P2

8 (a) James has a canal boat.

  The boat has electrical appliances that run off batteries.

  James uses a wind turbine to recharge the batteries.

 
  Write down one advantage and one disadvantage of using a wind turbine on this boat.

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

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

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

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

 (b) In a small scale power station, 40% of the energy supplied is converted into useful electrical 
energy.

energy
in

wasted
energy

useful
electrical
energy
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  The power station produces 5 000 000 joules of electrical energy each second.

  (i) Calculate the total energy input and the energy wasted each second.

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

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

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

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

   total energy input  = ......................................... J 

   energy wasted  = ......................................... J
 [2]

  (ii) The total energy input is the energy supplied by the fuel.

   Each kilogram of fuel used supplies 33 000 joules of energy.

   How much fuel is burned each second to provide the total energy input?

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

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

fuel =  .................................................                     [1]

 (c) The output of the power station is 5 000 000 W.

  The power station sells electricity at 8p per kWh. 

  Calculate the cost of the electricity if the power station is working at full capacity for 24 hours.

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

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

cost =  ........................................................                     [2]

 [Total: 7]
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9 OCRA Industries have an unlabelled radioactive source.

 One of their scientists needs to find out what radiation it is emitting.

 She sets up this equipment.

source absorber detector

 Look at her results.

Source in position Absorber Detector reading
in counts per minute

no none     38

yes none 2500

yes paper 2498

yes 3 mm aluminium 1795

yes 1 cm lead     40
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 Use the information to identify the type, or types, of radiation emitted by the source.

 Give reasons for your answer and a clear explanation of why you eliminated the other type, or 
types, of radiation.

  The quality of written communication will be assessed in your answer to this question. 

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

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

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

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

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

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

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

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

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

 ..................................................................................................................................................... [6]

 [Total: 6]
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10 (a) OCRA Electricity is planning to build a new power station.

  They could choose any of the energy sources in the table.

  They decide to use nuclear.

  Look at the information in the table.

Energy source Supply Environmental issues Availability

coal 100+ years 
ash, greenhouse gases 

and acid rain
24/7

uranium (nuclear) 80+ years used fuel rods 24/7

wind indefinite noisy, visual pollution
wind speeds 
above 5 m/s

  Justify their decision. 

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

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

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

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

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

 (b) Scientists have recently improved the efficiency of photocells. 

  People are being encouraged by the Government to install panels of photocells on the roofs 
of their houses.

  Suggest how this might benefit both the home owner and the Government. 

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

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

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

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

 [Total: 4]
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11 (a) Stars are continually being made and eventually die.

  Massive stars start as an interstellar gas cloud and end as a black hole.

  (i) Complete the box to show the missing stage in the life cycle of a massive star.

stage

interstellar gas cloud

proto star

large main sequence star

red supergiant

……………………………….

black hole

 [1]

  (ii) Explain how the interstellar gas cloud becomes a proto star.

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

 (b) It is widely accepted that the Universe started with the Big Bang.

  Complete the sentences.

  The light from most galaxies is shifted towards the red end of the spectrum.

  This is called red shift. 

This happens because.............................................................................................................  .

The greatest red shift is seen from galaxies that are  ...............................................  the Earth. 

This is because these galaxies ................................................................................................  .  
 [2]

 [Total: 4]       
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12 (a) Scientists think that the Earth-Moon system was caused by the collision of two planets.

  What evidence is there that this is how the Earth and Moon were made?

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

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

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

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

 (b) There is an asteroid belt between Mars and Jupiter.

  In the past, some asteroids have collided with Earth.

  Describe some evidence for these collisions.

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

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

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

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

 [Total: 4]
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SECTION D

13 This question is about the effect of drinking alcohol on driving ability.

 A motoring organisation tested different drivers before and after drinking 4 units of alcohol.

 They were tested on emergency stops.

Driver Test Reaction time
in seconds

Stopping distance
in metres

Peter before drinks 0.62 32

after drinks 0.86 41

Mike before drinks 0.66 34

after drinks 0.91 45

Lucy before drinks 0.59 28

after drinks 0.90 42

Emily before drinks 0.59 28

after drinks 0.76 36

 (a) (i) Which driver was affected most by drinking 4 units of alcohol?

   Explain your answer.
 

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

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

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

  (ii) The drivers are affected differently by alcohol.

   Quote data from the table to support this view.

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

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

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

  (iii) Suggest a reason why drivers are affected differently by alcohol.

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

 ...................................................................................................................................... [1]
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 (b) Jeff has drunk 8 units of alcohol.

  He was tested to find out how quickly the alcohol was removed from his blood.

Time since drinking 
in hours

Alcohol content of blood 
in mg per 100 cm3

0 130

1 115

2 100

3   85

4   70

5   55

  (i) Plot these results on the grid. Draw the best line through the points in order to work out 
how long it would take for all of the alcohol to be removed from Jeff’s blood.

blood
alcohol
content
in mg per
100 cm3

time since drinking
in hours

 [2]
  (ii) How long would it take for all of the alcohol to be removed from Jeff’s blood?
  

answer =  ...................................hours                     [1]



27

© OCR 2013

 (c) Look at the table. 

  It shows the legal alcohol limit in different countries and data on the number of deaths due to 
road accidents in 2004.

Country

Number of 
deaths due to 
road accidents

in 2004

Population
in 2004

in millions

Legal alcohol 
limit (%)

Deaths due to road 
accidents per million 

of population
in 2004

USA 42 636 293.5 0.08 145.3

UK 3221 60.3 0.08 53.4

Hungary 1296 10.0 0.00 129.6

Spain 4751 40.3 0.02 117.9

Canada 2730 31.9 0.08 85.6

Sweden 480 9.0 0.05 53.3

Norway 257 4.6 0.02 55.9

  Use this data to decide if there is a link between the legal limit for alcohol and the death rate 
due to road accidents.

  Comment on your conclusion.
 

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

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

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

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

 [Total: 10]

END OF QUESTION PAPER
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