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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. 
If additional space is required, you should use the lined 
page(s) at the end of this booklet. The question number(s) 
must be clearly shown.

INFORMATION FOR CANDIDATES

The quality of written communication is assessed in 
questions marked with a pencil ( ).

A list of equations can be found on pages 4–5.

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

The total number of marks for this paper is 85.

Any blank pages are indicated.
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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
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force = mass × acceleration

weight = mass × gravitational field strength

work done = force × distance

power = work done
time

power = force × speed

KE = 
1
2mv2

momentum = mass × velocity

force = change in momentum
time

GPE = mgh

mgh = 
1
2mv2

resistance = voltage
current
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Answer ALL the questions.

SECTION A – Module B4

1 Jenny grows strawberries in her garden.

 (a) She gives the strawberry plants minerals to help 
them grow.

  What is the name of the substance that she adds 
to the soil to give the plants extra minerals?

  Put a ring  around the correct answer in the list.

chlorophyll

fertiliser

herbicide

sugar
 [1]

 (b) Her plants produce lots of strawberries.

  She preserves the strawberries so that she can 
eat them months later.

  Write down why she needs to preserve the 
strawberries if she wants to eat them months later.

 ________________________________________ [1]
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 (c) There are different methods she can use to 
preserve the strawberries.

  Draw straight lines to join each METHOD on the 
left to HOW IT WORKS on the right.

METHOD HOW IT WORKS

adding sugar draws water out of 
microorganisms

canning stops enzymes working in 
microorganisms

freezing stops microorganisms 
getting to the strawberries

[2]

[TOTAL: 4]
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2 Read this article about ash trees.

A fungus is killing ash trees.

It is threatening much of Britain’s native ash 
woodland.

If it kills the trees, the fungus could also affect other 
organisms in this ecosystem.

Many insect, bird and bat species, such as thorn 
moths, woodpeckers and horseshoe bats, rely on 
ash trees. They could all be in danger.

The only organisms that might be helped are 
decomposers.

 (a) (i) The death of the ash trees might affect insects, 
birds and bats.

   Suggest TWO reasons why.

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (ii) The death of ash trees could help 
decomposers.

   Explain how.

 _______________________________________

 _____________________________________ [1]

  (iii) Explain the difference between the terms 
COMMUNITY and POPULATION.

   Use an example of each from the article to help 
explain the difference.

 _______________________________________

 _______________________________________

 _______________________________________

 _______________________________________

 _____________________________________ [3]
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  (iv) The native woodland is a natural ecosystem.

   Write down ONE OTHER natural ecosystem 
found in Britain.

   Choose from the list.

farm

lake

parkland

plantation

 _____________________________________ [1]

 (b) The fungus causes a disease called die back.

  The fungus blocks the xylem vessels leading to 
the leaves.

  Explain why blocking the xylem vessels would kill 
the leaves.

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (c) Sachin has a tree in his garden.

  He does not know what type of tree it is.

  Sachin wants to know how likely it is to get the 
disease.

  He takes a leaf from the tree and finds a key to 
identify the tree.

  He also finds a table with some information.

leaflet

TYPE OF TREE HOW LIKELY IS IT TO 
GET THE DISEASE?

spruce impossible

pine impossible

oak impossible

American ash possible

common ash very likely
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  1 Are its leaves like needles?

 _____________________ yes go to 2

 _____________________ no go to 3

  2 Are its needles single?

 _____________________ yes SPRUCE TREE

 _____________________ no PINE TREE

  3 Are its leaves divided into smaller leaflets?

 _____________________ yes go to 4

 _____________________ no OAK TREE

  4 Does it have LESS than eight leaflets?

 _____________________ yes AMERICAN ASH

 _____________________ no COMMON ASH

  How likely is it for Sachin’s tree to get the disease?

  Use the key and the table to help you decide.

  Explain your answer.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[TOTAL: 11]
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3 The graph below shows the fish eaten from seas and 
rivers (wild catch) since 1950.

 It also shows the fish eaten from fish farms (farmed 
fish).
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 (a) Describe any patterns shown by the graph.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]
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 (b) Use the graph to predict the mass of farmed fish 
that will be eaten in 2015.

 __________________________ millions of tons [1]

 (c) What type of farming method is fish farming?

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

   hydroponics 

   intensive 

   native 

   organic 
[1]

[TOTAL: 4]
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4 George and Eva are talking about the water in their 
fish pond.

George says, ‘It seems to go greener in the summer 
when there is more sunlight.
This must be because the oxygen level in the water 
changes.’

Eva says, ‘I don’t think that can be right.
I think the oxygen levels are changing because of the 
green colour.’

 They set up an experiment to test their ideas.

 To do this, they use a black bottle and a clear bottle.

 Into each bottle they put the same amount of pond 
water.

 They measure the oxygen content of the water.

 They put both bottles next to a light.

 After a week they measure the oxygen content of the 
water again in each bottle.
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 Here are their results.

water in clear
bottle has gone

green

water in black
bottle is

colourless

CLEAR 
BOTTLE

BLACK 
BOTTLE

START

COLOUR OF 
WATER colourless colourless

AMOUNT OF 
OXYGEN IN 
mg PER LITRE

8 8

AFTER 
ONE WEEK

COLOUR OF 
WATER green colourless

AMOUNT OF 
OXYGEN IN 
mg PER LITRE

10 5
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 Explain the results of the experiment and explain why 
Eva is correct.

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

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [6]

[TOTAL: 6]
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SECTION B – Module C4

5 Many scientists have been involved in the 
development of the Periodic Table and the structure of 
the atom.

 (a) Draw a line from the NAME of the scientist on the 
left to their DISCOVERY OR IDEA on the right.

NAME DISCOVERY OR IDEA

Bohr
Atoms were the smallest 
part of an element and 

could not be split

Dalton The Periodic Table

J J Thomson Electron orbits or shells

Mendeleev The electron

Rutherford Atoms had a nucleus 
surrounded by electrons

[3]
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 (b) The early theories of atomic structure were 
replaced by newer ideas.

  Explain why.

 __________________________________________

 ________________________________________ [1]

[TOTAL: 4]
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6 Calcium, Ca, reacts with oxygen, O2, to make calcium 
oxide, CaO.

 calcium + oxygen  calcium oxide

 Use the formulas given to write the BALANCED 
SYMBOL equation for the reaction between calcium 
and oxygen.

 Explain why O2 is a molecule and CaO is a compound.

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

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [6]

[TOTAL: 6]
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7 Phil and Kate analyse a solution.

 Look at Table 7.

 It shows the tests they use and the results they get.

TABLE 7

TEST 
NUMBER

TEST ON SOLUTION RESULTS

1 appearance colourless 
solution

2 flame test lilac flame

3 adding sodium 
hydroxide solution

no precipitate

4 adding barium 
chloride solution

no precipitate

5 adding silver nitrate 
solution

pale yellow 
precipitate

 (a) Kate concludes that the solution is potassium 
iodide.

  Do the results support her conclusion?

  ____________
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  Explain your answer.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (b) Describe how Kate and Phil do their flame test.

  You may wish to draw a labelled diagram.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

[TOTAL: 5]
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8 Sam investigates what happens when she heats zinc 
carbonate.

 Look at the apparatus she uses.

heat

zinc carbonate

 Sam measures the mass of zinc carbonate then 
heats it.

 She measures the mass of solid left in the test tube 
after it has cooled down.

 Look at her results.

Mass of zinc carbonate in g 2.50

Mass of solid in test tube after heating in g 1.62

 Zinc carbonate decomposes when heated.

 Look at the word equation for this decomposition.

zinc carbonate  zinc oxide + carbon dioxide

 (a) What is the name of the product that is a SOLID?

 ________________________________________ [1]
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 (b) The mass of the test tube and its contents 
DECREASES during the investigation.

  Calculate the decrease in mass and explain why 
the mass decreases.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (c) Zinc carbonate has the formula ZnCO3.

  How many DIFFERENT ELEMENTS are bonded 
together in zinc carbonate?

 ________________________________________ [1]

[TOTAL: 4]
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9 Group 1 elements are stored under oil.

LITHIUM

SODIUM POTASSIUM

oil

 (a) Explain why Group 1 elements are stored under oil.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (b) Lithium, sodium and potassium are all Group 1 
elements.

  Write down the name of one OTHER Group 1 
element.

  Use the Periodic Table on the loose sheet to help 
you.

 ________________________________________ [1]

[TOTAL: 3]
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10 An atom has the electronic structure 2.8.8.2.

 (a) How many electrons are there in this atom?

  ________________ [1]

 (b) How many occupied electron shells are there in 
this atom?

  Explain your answer.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[TOTAL: 3]
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SECTION C – Module P4

11 This question is about electrostatics.

 (a) Complete the following sentence.

  Choose your answers from the list.

negative

neutral

north

opposite

positive

south

  The two types of electrostatic charge are

 __________________________________________

and

 ________________________________________ [1]
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 (b) Cala has two rubber balloons.

  She rubs one balloon with a cloth.

  The balloon becomes charged and sticks to the 
wall (see Fig. 11.1).

FIG. 11.1

balloon rubbed
with cloth

  When she rubs the other balloon with aluminium 
foil, the balloon does NOT stick to the wall (see 
Fig. 11.2).

FIG. 11.2

balloon rubbed with
aluminium foil



32

  Explain why the balloon rubbed with foil does not 
stick to the wall.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [2]

 (c) Electrostatics can be useful.

  Write down ONE use of electrostatics.

 ________________________________________ [1]

 [TOTAL: 4]
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12 Dave connects an electric circuit to find the resistance 
of 100 cm of wire.

 Look at the diagram below.

A

V

100 cm of wire

9 V

 The battery voltage is 9 V.

 The reading on the ammeter is 2 A.

 The reading on the voltmeter is 5 V.
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 (a) Calculate the resistance of the 100 cm of wire.

 __________________________________________

 __________________________________________

 __________________________________________

answer _____________________________ohms [2]

 (b) Dave now uses some thinner wire.

  A 100 cm length of this wire has a resistance of 
5 ohms.

  What length of this wire is needed to make a 
2 ohm resistor?

 __________________________________________

 __________________________________________

 __________________________________________

answer _______________________________cm [2]

[TOTAL: 4]
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13 Emma has a slinky spring.

 She makes two different types of wave using the 
slinky.

 Fig. 13.1 shows how she makes one type of wave.

FIG. 13.1

crest

trough

wavelength
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 Fig. 13.2 shows the other type of wave she makes.

 This is a LONGITUDINAL wave.

FIG. 13.2

 On Fig. 13.2, label a WAVELENGTH, a COMPRESSION, 
a RAREFACTION and show how the wave is made.
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 Use the information on these two diagrams to 
describe similarities and differences between these 
two waves.

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

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 _____________________________________________

 ___________________________________________ [6]

[TOTAL: 6]
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14 This question is about nuclear radiation.

 Radioactive materials decay naturally.

 The half-life is a measure of how quickly the 
radioactive materials decay.

 (a) Look at the data below about the activity of some 
radioactive isotopes.

706050403020100
0

1000

2000

3000

4000

5000

6000

time in seconds

count rate
in counts

per minute

A

B

C

D
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  Which isotope has the shortest half-life?

  Choose from   A      B      C      D

  answer _______________

  Explain your answer.

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

 (b) Some radioactive atoms emit beta particles.

  Which PART of the atom gives out beta particles?

 ________________________________________ [1]

 (c) Fred reads about proposals to build a nuclear 
power station near his house.

  He writes down different statements about 
radioactivity.

  Some of his statements are opinions and others 
are facts.
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  Look at the list of statements.

  Put a tick (✓) in the correct box to show if each 
statement is an OPINION or a FACT BASED ON 
SCIENTIFIC EVIDENCE.

STATEMENT OPINION FACT BASED 
ON SCIENTIFIC 
EVIDENCE

Nuclear waste 
becomes less 
radioactive over a 
long time.

Nuclear radiation 
ionises materials.

Nuclear power 
stations are better 
than wind farms.

Nuclear power 
stations are an 
eyesore.

Uranium nuclei split 
in a fission reaction.

[2]

[TOTAL: 6]
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15 Greg is in hospital for some medical tests using a 
radioactive tracer.

 He tells his friends about his tests.

 (a) Here are three things he says.

  STATEMENT 1  “They gave me a radioactive 
drink which was giving out 
gamma radiation.”

  STATEMENT 2  “Then a radiographer used 
a detector to measure the 
radiation on the outside of my 
body.”

  STATEMENT 3  “Now that I have taken some 
radioactive drink I will always be 
highly radioactive.”
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  Which of his statements could be correct and 
which must be incorrect?

  Explain why.

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 __________________________________________

 ________________________________________ [3]

 (b) X-rays and gamma radiation are both used in 
hospitals.

  Write down TWO similarities between x-rays and 
gamma rays.

 __________________________________________

 __________________________________________

 ________________________________________ [2]

[TOTAL: 5]
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SECTION D

16 This question is about two types of tree.

Some trees lose their 
leaves every year and 
grow new ones.
They are called 
DECIDUOUS.

Other trees keep their 
leaves throughout the 
year.
They are called 
EVERGREEN.

 (a) Look at the graph opposite.

  It shows the energy in sugars made by 
photosynthesis in

  a deciduous tree

  an evergreen tree.
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  Trees use leaves to make sugar by 
photosynthesis.

  (i) In which month does the deciduous tree lose 
most of its leaves?

   month ____________________

   How can you tell this from the graph on 
page 45?

 _______________________________________

 _____________________________________ [2]

  (ii) The highest amount of energy in sugars made 
per day by the deciduous tree is 1600 kJ.

   What is the HIGHEST amount made per day by 
the EVERGREEN tree?

   ____________________ kJ [1]
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 (b) Scientists want to find out the total amount of light 
energy trapped by the leaves on a deciduous tree 
and an evergreen tree.

  They measure the amount of light trapped by 
different parts of the trees.

  They do this in July for trees growing in the same 
area.

  The results are shown in the table below.

Deciduous 
tree

Evergreen 
tree

energy trapped by top part of 
the tree in kJ per day 13 000 23 500

energy trapped by middle 
part of the tree in kJ per day 11 000  7 000

energy trapped by bottom 
part of the tree in kJ per day  8 000  1 500

total energy trapped by the 
tree in kJ per day 32 000

  (i) The scientists assume that the amount of light 
HITTING each 1 m2 of each tree was the same.

   Why is it reasonable to assume this?

   Explain your answer.

 _______________________________________

 _______________________________________

 _____________________________________ [2]
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  (ii) The graph in part (a) on page 45 shows that 
in July, the deciduous tree makes more sugar 
than the evergreen tree.

   Is this because it traps more light?

   Use the table on page 47 to help you answer.

 _______________________________________

 _______________________________________

 _____________________________________ [2]

 (c) The scientists work out how efficiently the trees 
make use of the trapped light.

  They do this using the formula:

efficiency = energy in sugars made per day
total energy trapped by the 

tree per day

 × 100

  The efficiency for the evergreen tree is 3.1%.

  Use the information from the GRAPH and 
the TABLE to calculate the efficiency for the 
deciduous tree.

  efficiency = ____________ % [2]
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 (d) What can the scientists conclude from this 
experiment?

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

  The evergreen tree has more efficient 
photosynthesis because it traps more light. 

  The evergreen tree has more efficient 
photosynthesis because it uses more of the 
trapped light. 

  The deciduous tree has more efficient 
photosynthesis because it traps more light. 

  The deciduous tree has more efficient 
photosynthesis because it uses more of the 
trapped light. 

[1]

[TOTAL: 10]

END OF QUESTION PAPER
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