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INSTRUCTIONS TO CANDIDATES

• Write your name, centre number and candidate 
number in the boxes on the first page. Please write 
clearly and in capital letters.

• Use black ink. HB pencil may be used for graphs and 
diagrams only.

• Answer ALL the questions.

• Read each question carefully. Make sure you know 
what you have to do before starting your answer.

• Write your answer to each question in the space 
provided. Additional paper may be used if necessary 
but you must clearly show your candidate number, 
centre number and question number(s).

INFORMATION FOR CANDIDATES

• The number of marks is given in brackets [ ] at the 
end of each question or part question.

• A list of physics equations is printed on page three.

• The Periodic Table is printed on the back page.

• The total number of marks for this paper is 60.
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EQUATIONS

efficiency = 
useful energy output

total energy input

energy =  mass × specific heat capacity × 
temperature change

energy = mass × specific latent heat

fuel energy
input = waste energy

output + electrical energy
output

power = voltage × current

energy supplied = power × time

energy (kilowatt hours) = power (kW) × time (h)

wave speed = frequency × wavelength
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Answer ALL the questions.

SECTION A – MODULE B2

1 Mosquitoes are insects that develop from larvae that 
live in water.

 Sue is investigating how many mosquito larvae live in 
her local pond.

 She puts a quadrat on the surface of the pond and 
counts the number of mosquito larvae inside the 
quadrat.

 She does this in three different places on the pond’s 
surface.

 The table shows her results.

QUADRAT NUMBER OF MOSQUITO 
LARVAE

1st 4

2nd 1

3rd 7
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 (a) (i) The area of each quadrat is 0.25 m2.

   The area of the pond is 8 m2.

   Use this information and Sue’s results to 
estimate the total number of mosquito larvae 
in the pond.

   Show your working.

   answer _______________ [2]

  (ii) This might not be a very reliable estimate.

   Write down ONE way Sue could improve her 
results to give a more reliable estimate.

 _______________________________________

 _____________________________________ [1]



6

 (b) The larvae develop into adult mosquitoes.

  Look at the pictures.

  They show two types of mosquito that live near 
the pond.

type A type B

  Sue thinks the two types might be the same 
species because they look very similar.

  (i) Describe how Sue could show whether the two 
types are the same species.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (ii) If the two types are two DIFFERENT species, 
explain why they look so similar.

 _______________________________________

 _______________________________________

 _____________________________________ [1]

 (c) Some mosquitoes have been found preserved in 
amber.

  These are the actual bodies of the mosquitoes, not 
imprints like many fossils.

  These mosquitoes are millions of years old.

  Write down ONE OTHER way that actual animal 
bodies can be naturally preserved for long periods 
of time.

 ________________________________________ [1]

 [Total: 7]
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2 The Arctic fox lives in the Arctic.

 (a) The Arctic fox is adapted to living in cold Arctic 
conditions.

  Look at the picture of the Arctic fox.

  Explain TWO ways that the Arctic fox is adapted to 
living in the Arctic.

1  _________________________________________

 __________________________________________

2  _________________________________________

 ________________________________________ [2]
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 (b) Arctic foxes eat lemmings.

  In some years the number of lemmings decreases.

  Suggest what effect this has on the number of 
Arctic foxes.

  Explain why it has this effect.

effect  _____________________________________

explanation  ________________________________

 ________________________________________ [2]
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 (c) Arctic wolves also live in the Arctic and eat 
lemmings.

  Both Arctic wolves and Arctic foxes survive 
because, although they have SIMILAR ecological 
niches, their niches are NOT exactly the same.

  Suggest ONE way their niches may be different.

 __________________________________________

 ________________________________________ [1]

 (d) Arctic foxes sometimes get a skin disease called 
mange.

  Mange is caused by parasites called mites.

  Explain what is meant by the term PARASITE.

 __________________________________________

 ________________________________________ [1]

 [Total: 6]
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3 The blue whale is the biggest animal alive today.

 (a) The population of blue whales has decreased 
because of hunting.

  (i) Write down ONE reason why people hunt 
whales.

 _____________________________________ [1]

  (ii) Some people think that all whale hunting 
should be completely stopped.

   Why is it difficult to completely stop all whale 
hunting?

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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 (b) Blue whales eat tiny crustaceans called krill.

  Krill eat tiny sea plants called phytoplankton.

  Phytoplankton make food by photosynthesis.

  Photosynthesis happens more slowly when the 
phytoplankton are further below the surface of the 
sea.

  This is because of limiting factors.

  Suggest TWO limiting factors that slow down 
photosynthesis below the surface of the sea.

1  _________________________________________

2  _______________________________________ [2]
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 (c) Scientists think that whales evolved from animals 
that had legs and could live on land.

  These animals spent some of their time in water, 
like otters or hippos do today.

  Complete the flow diagram to show how these 
animals could have evolved into whales by natural 
selection.

Some individual animals have more
flipper-like legs than others.

This is repeated over many generations.

 [2]

 [Total: 7]
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SECTION B – MODULE C2

4 This question is about volcanoes.

magma

lava flow

 (a) Look at the diagram of a volcano.

  The magma in the mantle can rise up through the 
Earth’s crust.

  Explain why.

  Use ideas about density.

 ________________________________________ [1]
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 (b) Different types of magma have different 
compositions.

  This causes different types of volcanic eruptions.

  The different types of magma make different types 
of igneous rocks.

  Draw lines to match each TYPE OF VOLCANIC 
ERUPTION with the correct TYPE OF MAGMA and 
TYPE OF ROCK made.

  You should draw four straight lines.

TYPE OF 
VOLCANIC 
ERUPTION

TYPE OF 
MAGMA TYPE OF ROCK

explosive iron-rich rhyolite

runny silica-rich basalt

 [2]

 (c) Geologists study volcanoes.

  Suggest why.

 __________________________________________

 ________________________________________ [1]

 [Total: 4]
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5 This question is about the gases in the air.

 (a) Complete the table to show the percentage of 
gases in clean air.

GAS PERCENTAGE IN 
CLEAN AIR

____________________ 78%

____________________ 21%

carbon dioxide ____________________

 [2]

 (b) Air contains pollutants.

  (i) Carbon monoxide is one pollutant given off 
from the exhaust gases of a car.

   How is carbon monoxide made?

 _____________________________________ [1]

  (ii) Look at the graph opposite.

   It shows how the concentrations of some 
pollutants in the air change over 24 hours.

   At what time of day is the concentration of 
NITROGEN DIOXIDE the highest?

 _____________________________________ [1]
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 (c) Look at the following sentences.

  They describe one possible theory for how the 
atmosphere evolved.

LETTER SENTENCE

A Formation of water.

B Carbon cycle now keeps the composition 
of the atmosphere almost constant.

C Initial atmosphere of ammonia and 
carbon dioxide.

D Increase in oxygen and nitrogen levels.

E Photosynthetic organisms begin to make 
oxygen.

F Degassing from the Earth’s crust.
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  Put the sentences in the correct order.

  Some have been done for you.

  Order of sentences  

  
F

    
A

      
B

 [2]

 [Total: 6]
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6 Julie and Trevor investigate the reaction between zinc 
and sulfuric acid.

 Zinc sulfate and hydrogen are made.

 (a) Write a WORD equation for this reaction.

 ________________________________________ [1]

 (b) Julie and Trevor do several experiments.

  They want to find a substance that is a CATALYST 
for the reaction.

  The diagram shows the apparatus they use.

measuring
cylinder full of

water

50 cm3

sulfuric acid
and 0.1 g of a

possible catalyst
water

1 g of zinc powder
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  The flask is shaken to start the reaction.

  They record the time taken to collect 50 cm3 of 
gas.
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  Look at the table. It shows Julie and Trevor’s 
results.

POSSIBLE 
CATALYST 

USED

APPEARANCE 
OF CATALYST

TIME TO 
COLLECT 
50 cm3 OF 

GAS IN 
SECONDS

OTHER 
OBSERVATIONS

no catalyst 
added – 65 colourless 

solution made

copper 
sulfate blue solid 10

colourless 
solution made 
and zinc powder 
coated with a pink 
solid

copper 
powder

red-brown 
powder 19 red-brown powder 

remains

copper 
lumps

red-brown 
lumps 56 red-brown lumps 

left behind

sodium 
chloride white solid 65 colourless 

solution made
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  (i) Copper powder and copper lumps are both 
catalysts for the reaction.

   How can you tell?

   Use information from the table.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (ii) The reaction goes faster if copper POWDER is 
used instead of copper LUMPS.

   Explain why.

   Use ideas about collisions between particles.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

  (iii) Julie and Trevor repeat the experiment with 
copper sulfate.

   This time they use sulfuric acid that is TWICE 
as concentrated.

   Predict the time it will take to collect 50 cm3 of 
gas.

 _____________________________________ [1]

 [Total: 6]
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7 James has just fitted a new kitchen in his house.

 (a) The table in James’ kitchen is made of granite.

  Why did James choose granite, instead of marble, 
for his table?

  Use ideas about the hardness of the rocks.

 ________________________________________ [1]

 (b) The taps in the kitchen are made of stainless steel.

  Why did James choose steel, instead of iron, for 
his taps?

 ________________________________________ [1]
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 (c) The electrical wiring in the kitchen is made of 
copper.

  Copper has to be purified by ELECTROLYSIS 
before it can be used for electrical wiring.

  Look at the diagram.

  It shows the apparatus used to purify impure 
copper.

+
power pack

anode cathode

electrolyte

–

  (i) What are the electrodes made of?

anode __________________________________

cathode ______________________________ [1]
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  (ii) Write about what happens at each electrode.

anode __________________________________

 _______________________________________

cathode ________________________________

 _____________________________________ [1]

 [Total: 4]
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SECTION C – MODULE P2

8 This question is about energy from the Sun.

 Photocells use energy from the Sun.

 Photocells have advantages and disadvantages as a 
source of electricity.

 (a) Write down ONE ADVANTAGE of using photocells.

 __________________________________________

 ________________________________________ [1]

 (b) Write down ONE DISADVANTAGE of using 
photocells.

 __________________________________________

 ________________________________________ [1]

 [Total: 2]
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9 This question is about the cost of using electricity.

 Nasim cooks a meal in a conventional oven.

 It takes 3 hours to cook.

 The oven has an average power of 3.5 kW.

 (a) Calculate the number of kilowatt hours used to 
cook the meal.

 __________________________________________

 __________________________________________

  answer _______________ kWh [1]

 (b) Electricity costs 16 pence per unit (kWh).

  Calculate the cost of cooking the meal.

 __________________________________________

  answer ________________________ pence [1]

 [Total: 2]
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10 This question is about generating electricity.

 Molly builds a generator to produce electricity.

 She uses a magnet and a coil of wire.

A

coil of wire magnet

N

S

 Describe how Molly uses this equipment to generate a 
current.

 In your answer you should

 • draw a diagram to show how she uses the 
equipment

 • describe how a current is produced

 • describe how she could increase the current 
produced.
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 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [3]

 [Total: 3]
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11 This question is about the properties of nuclear 
radiation.

 Look at the diagram.

radioactive
source

absorber radiation
detector

 Oliver records the counts per minute from the 
detector.

 He repeats the experiment with the same radioactive 
source but with different absorbers.

 Look at his results.

ABSORBER
COUNT RATE AT DETECTOR 

IN COUNTS PER MINUTE

none 1200

thin paper 1198

3 mm aluminium 36

thick lead 36
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 Oliver thinks that the radioactive source is giving out 
beta (β) radiation.

 Explain why he is correct.

 In your answer write about how Oliver’s results show

 • it is not alpha (α) or gamma (γ) radiation
 • why the count rate never reaches zero.

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [3]

 [Total: 3]
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12 (a) Some objects in the Universe are close to Earth, 
others are far away.

  Look at this list of distances.

  A Earth to the nearest asteroid belt.
  B Earth to the nearest star.
  C Earth’s galaxy (Milky Way) to the nearest other 

galaxy.
  D Earth to the nearest black hole.
  E Earth to the nearest planet.

  Put the distances in order starting with the 
SHORTEST distance.

  Write your answers in the boxes.

  One has been done for you.

shortest 
distance

largest 
distance

A

 [2]
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 (b) Asteroids are left over from the formation of the 
Solar System.

  The asteroid belt is between Mars and Jupiter.

  The asteroids have not joined together to form a 
new planet.

  Suggest why.

 __________________________________________

 __________________________________________

 ________________________________________ [1]

 (c) There is a small threat of the Earth being hit by a 
Near Earth Object.

  Suggest how we can reduce this threat.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 [Total: 5]
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13 The Earth is surrounded by a magnetic field.

 (a) Look at the diagrams of the Earth.

North

South
A

North

South
C

North

South
B

North

South
D
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  Which diagram shows the correct shape of the 
Earth’s magnetic field?

  Choose from

  A

  B

  C

  D

  answer _______________ [1]

 (b) The Sun emits CHARGED PARTICLES.

  They enter the Earth’s magnetic field.

  What effect does the Earth’s magnetic field have 
on these charged particles?

 __________________________________________

 ________________________________________ [1]

 [Total: 2]
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14 This question is about the Big Bang theory.

 (a) Polly looks at the light from different galaxies.

  (i) She notices that the light from one of the 
galaxies is shifted to the red end of the 
spectrum.

   What does this tell you about this galaxy?

 _____________________________________ [1]

  (ii) She notices that the light from a more distant 
galaxy has a greater red shift.

   Explain why.

 _______________________________________

 _____________________________________ [1]
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 (b) The Sun is a medium weight star.

  What does a medium weight star become at the 
end of its life?

  Choose from

  BLACK HOLE

  NEUTRON STAR

  RED GIANT

  SUPERNOVA

  WHITE DWARF

  answer _____________________________ [1]

 [Total: 3]

END OF QUESTION PAPER
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