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[bookmark: _Toc96543260][bookmark: _Toc97113808]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).



[bookmark: _Toc97113809]Revise Revision Guide content coverage

The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022. 
The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Biology Higher Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision. 

 
	Topic 
	Revision Guide page reference 

	Topic 1: Key concepts in Biology
	1-14

	Topic 2: Cells and control
	15-25

	Topic 3: Genetics
	26-38

	Topic 4: Natural selection and genetic modification
	39-48

	Topic 5: Health, disease and the development of medicines
	49-67

	Topic 6: Plant structures and their functions
	68-79

	Topic 7: Animal coordination, control and homeostasis
	80-92

	Topic 8: Exchange and transport in animals
	93-103

	Topic 9: Ecosystems and material cycles
	104-118



Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification. 
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Question | Answer Additional | Mark
number guidance
4(a)(i) Pyramid of biomass (2)
« pyramid shape with labels (1) accept AO 22
names in
bars or
triangle for
this mp
e correct proportions: chipmunks must | must be
be {equal to/less than} 50% of the bars:
acorns, wild dogs must be {equal reject
to/less than} 50% of chipmunks (1) triangle
against this

mp.
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Question Answer Mark
number
4(a)(ii) An answer that combines two of the following points of (2)
application and understanding to provide a logical
description: AO21

« few chipmunks are { eaten / killed } (due to the
lack of predators) (1)

* so the number of chipmunks (in France) will
increase (1)

e« therefore more chipmunks can reproduce (1)
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Question | Answer Additional Mark
number guidance
4(a)(iii) Substitution award full 3)
97500 + 100 = 975 (1) marks for
correct AO12
Evaluation answer with
975x 9.5 =9262.5(1) no working

Nearest whole number 9 263 (kJ)
OR

97500 x 0.095 (1)

=9262.5 (kJ)

Nearest whole number 9263 (kJ)
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Question | Answer Additional Mark
number guidance
4(b)(i) Substitution award full marks for | (2)
27000 - 9500 = 17500 (1) correct answer with
no working AO21

Evaluation
(17500 + 9500) x 100 = 184.2 /
184 (%)

accept answer to
any number of
decimal places
rounded correctly
from:
184.2105263158
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Question | Answer Mark
number
4(b)(ii) An explanation including the following: (2)

e (the number chipmunks in the wild have increased) | AO 2 1
{so the ticks have more food /there are more

ticks} (1)

« so humans are more likely to be bitten (and

contract Lyme disease) (1)

Total for Question 4 = 11 marks
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2 (a) Astudent was investigating the populations of organisms in a garden.

Figure 2 shows the estimates of the number and biomass of some of the
organisms in the garden.

mean biomass of each biomass of
organism in grams population in grams

5600
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(iii) Describe a method that could be used to estimate the population of slugs in
the garden.
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(b) Explain how cabbages, earthworms and squirrels contribute to the carbon cycle.

(3)





image6.png
10 (a) Figure 12 shows the global movement of carbon into or out of the atmosphere.

movement of carbon
into or out of the atmosphere
in gigatonnes per year

photosynthesis 120.1
R

||

Figure 12
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Calculate the net mass of carbon added to the atmosphere each year.

..gigatonnes
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(b) Joseph Priestley was a scientist who investigated how green plants and
combustion affected the carbon cycle.

Figure 13 shows his first experiment.

candle sealed candle after 3
in a bell jar minutes

Figure 13
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(i) State why the candle was not burning after three minutes.

(1)





image10.png
(i) Joseph Priestley continued the investigation but placed a plant inside the bell jar as
shown in Figure 14.

Figure 14

He observed that the candle stayed alight for two minutes more than the
candle in the bell jar in the first experiment.
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Explain his observation.

(2)
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(iii) State two variables that would need to be controlled to compare these two experiments.
(2)
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(c) Nitrogen is cycled through the environment.

Describe the roles of bacteria in the nitrogen cycle.

(4)
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(Total for Question 10 = 11 marks)
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1 (a) Figure 1 shows the sources of pollution and different levels of water pollution in a river.

no high some low
pollution
\

pollution pollution pollution
| |
\ /

|
excess
fertilisers.
sewage

from cities

bacteria breakQ
down organic
waste

sewage from farms

Figure 1
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(i) Which part of the river will have the largest number of bloodworms?

A no pollution

high pollution

B
C some pollution
D

low pollution
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(i) Give the names of the two indicator species from the box which provide
evidence for clean water.

blackspot fungus lichen

freshwater shrimp sludgeworm stonefly

(2)
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(b) Explain why sewage pollution in the river can decrease the oxygen levels in the water.
(2)
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(c) (i) Excess fertilisers can cause a build-up of nitrates in the rivers and lakes.

State the name given to a build-up of nitrates in the lake.

(i) State why the build-up of nitrates is less likely to affect a river than a lake.

(Total for Question 1 = 7 marks)
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(c) Figure 3 shows water lilies growing in a lake in Europe.

© lynn gladwell/123RF

Figure 3




image21.png
One water lily plant was brought from America 10 years ago and planted in the
lake shown in Figure 3.

Explain why this non-indigenous plant now covers the whole surface of the lake.

(3)
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4 Figure 7 shows the world human population from 1800 to 2015.
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Figure 7
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(@) In 2015, 13% of the world human population were classified as malnourished.

Calculate, using Figure 7, how many people were classified as malnourished in 2015.
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(c) Figure 8 shows the mass of meat eaten in the world from 1980 to 2010.

300 I
250
200
mass of meat
eaten in th.e ' 150
world in millions
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50
0
1980 1990 2000 2010 2020

year

Figure 8
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Calculate the rate of increase in the mass of meat eaten in the world from 2000 to 2010.

. millions of tonnes per year
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(d) Figure 9 shows an energy pyramid.
”// humans

cattle

plants

Figure 9




image28.png
(i) Explain why the area labelled cattle is smaller than the area labelled plants.

(2)
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(i) The World Health Organisation uses this definition of food security.

'hen all people at all times have access to sufficient, safe, nu
maintain a healthy and active life’

Explain how a large increase in the mass of meat eaten will decrease food
security in the future.

(3)
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1 The population of native white-clawed crayfish in English rivers is decreasing due to
an increasing population of American imported signal crayfish.

Figure 1 shows a white-clawed crayfish.

Figure 1
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(i) Which term is used to describe the American imported signal crayfish now that it
is living in English rivers?

A indigenous species

B non-indigenous species

C non-invasive species

D pathogenic species





image32.png
(i) American imported signal crayfish may eat white-clawed crayfish.

Explain one other reason why the increasing population of American imported
signal crayfish may have caused the decrease in white-clawed crayfish.
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(iii) The Environment Agency is developing methods of increasing the population of
white-clawed crayfish in English rivers.

Which term describes these methods?

mutation

conservation

predation

O N W >

mutualism
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(iv) White-clawed crayfish cannot survive in rivers with a low concentration of oxygen.

Explain how eutrophication can cause the population of white-clawed crayfish
to decrease.

(Total for Question 1 = 7 marks)
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2 Figure 2 shows an area of woodland with some small plants growing in the ground
between the trees.

small plants

(Source: © Maksym Holovinov/Shutterstock)

Figure 2
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(a) Name a group of organisms that break down the dead leaves and release mineral
ions into the soil.
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(c) Ascientist recorded the mean light intensity and the mean number of small
plants per m? for six 25 m? areas of the woodland.

Figure 3 shows the results.
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area of woodland | Mean |I?ht intensity =~ mean number of
in lux small plants per m?
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(i) Explain the effect of light intensity on the number of small plants per m2

(2)
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(i) State one variable the scientist should have controlled to make sure the light
intensity measurements could be compared.
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(d) The scientist selects an area near the edge of the woodland where many stinging
nettles are growing.

This area is partly shaded by the trees.

Describe how the scientist should use a belt transect to investigate how light
intensity affects the growth of stinging nettles.
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8 A student investigated the decomposition of leaves from different types of tree.

(a) Decomposers in the soil convert

nitrogen into nitrates

nitrates into nitrogen

A
B
C ureainto ammonia
D

ammonia into urea
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(b) The student collected and weighed some fresh leaves from a beech tree.

« The leaves were placed on top of soil in a tray.
«  This was repeated for leaves from three other types of tree.
« The trays were kept in the same abiotic conditions for 40 days.

« The leaves were reweighed after 40 days.
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(i) Explain how this investigation could be improved to make the results more
comparable.

(2)
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(c) Figure 12 shows the mean rate of decomposition for this investigation.

35
3.0
mean rate of 25
decomposition 2.0
in grams per 15
day 1.0
0.5
beech oak leaves  sycamore  ash leaves
leaves leaves

Figure 12
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(i) Which leaves would produce compost in the least time?

A beech leaves

B oak leaves

C sycamore leaves

D ash leaves
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(i) The same investigation was extended to include the leaves of a silver birch tree.
The starting mass of the leaves was 28.2 grams.
After 40 days the mass of the leaves was 19.7 grams.
Calculate the rate of decomposition of the leaves of the silver birch tree.

Give your answer to three significant figures and include the units.

rate of decomposition
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(d) Explain how the concentration of oxygen in a compost bin would affect the rate
of decomposition.

(2)
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4 Since 2003, in France, people have been buying Siberian chipmunks as pets but then
releasing them into the wild when they are no longer wanted.

They are now classified as an invasive species.

Figure 7 shows a Siberian chipmunk (Tamias sibiricus).

©2011, Seren Brendum Christensen

Figure 7
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(a) Siberian chipmunks eat acorns which, are the seeds of oak trees.
In Siberia, the natural predators of Siberian chipmunks are wild dogs.

(i) Figure 8 shows the biomass of three organisms in a food chain from one area

of Siberia.
e

wild dogs 230

Figure 8
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Draw a pyramid of biomass for this food chain.
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(ii) In France, Siberian chipmunks have very few natural predators.

Describe how this affected the Siberian chipmunk population in France.

(2)
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(iii) The percentage of energy transferred from the acorns to the chipmunks is 9.5%.
The energy contained in the acorns is 97 500 kJ.
Calculate the amount of energy transferred to the chipmunks.

Give your answer to the nearest whole number.
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(b) The black-legged tick (Ixodes scapularis) is a parasite that feeds on the blood of
animals including Siberian chipmunks and humans.

The tick transmits the Lyme disease pathogen.

Figure 9 shows the number of cases of Lyme disease in humans in France in 2003
and 2015.

Number of cases of Lyme disease
in humans in France

2003 2015

9500 27000

Figure 9
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(i) Calculate the percentage increase in the number of cases of Lyme disease in
humans in France from 2003 to 2015.
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(i) Explain why there has been an increase in the number of cases of Lyme
disease in humans in France.

(Total for Question 4 = 11 marks)
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Question | Answer ‘Additional guidance Mark
number

A description including: @

« use of quadrat / belt transect | accept description of AO33a

(O]

« count the number of slugs in
the sampled area (1)

« multiplication factor to make
the estimate (1)

quadrat 1mx 1m/ 1m?

accept calculate the mean
numbers of slugs from all
the samples
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Question | Answer ‘Additional guidance | Mark
number
2(b) ‘An explanation linking three from: @)
« {squirrels / earthworms / accept O A021
cabbages} release carbon dioxide | reject CO*

m

« from respiration (1)

« cabbages take in carbon dioxide
0]

« (cabbages) for photosynthesis (1)

« when organisms die decomposers
release carbon dioxide (1)

« {squirrels/earthworms} eat
{cabbages / plants} which contain
carbon (1)

« egestion releases carbon (into the
soil) (1)

accept decomposers
respire

accept squirrels eat
earthworms which
contain carbon

accept named
methods of egestion
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Question | Answer Additional guidance Mark
number
10(a) carbon absorbed award full marks for @
120.1+92.8 0r 212.9(1) correct answer with no
workings A021
OR
carbon released
119.6 + 90 + 6.4 or 216.0 (1)
Evaluation
3.1 (gigatonnes)
Question | Answer Mark
number
10(b)(i) | all the oxygen had been used up / no oxygen left [0)

AO22
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Question | Answer Additional guidance | Mark
number
10(b)(i)) | An explanation linking: @

o the plant produced oxygen (1) | ignore plant removes | AO2 1

« through photosynthesis (1)

carbon dioxide
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Question | Answer Additional Mark

number guidance

10(b)(iii) | Any two from: [2)
o lightintensity (1) A022

o temperature (1)

o size of bell jar / same volume of air (1)

o {size/type} of candle /length of the
wick (1)

o level of liquid/water in the container
m

accept same
volume of gas in
bell jar
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Question | Answer Additional Guidance Mark
number
10(c) ‘A description including: @

o decomposers break down accept dead organisms for | AOT 1

waste matter (into ammonia)
m

o nitrifying bacteria convert
ammonia / nitrifying bacteria
make {nitrites / nitrates} (1)

o nitrogen fixing bacteria
convert nitrogen into nitrates
m

o denitrifying bacteria {convert
nitrates / release nitrogen} (1)

waste matter

accept nitrification for
nitrifying bacteria

accept ammonia/nitrogen
compounds for nitrates

accept denitrification
releases nitrogen
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Question | Answer Mark

number

1(a)(i) B high pollution (1)
AO 2.1

The only correct answer is B high pollution

A is incorrect because bloodworms are not found in
unpolluted water

C is incorrect because there are only low levels of
bloodworms in areas of some pollution

D is incorrect because there are only low levels of
bloodworms in areas of low pollution
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Question | Answer Additional | Mark

number guidance

1(a)(ii) Stone fly (1) answers (2)
Freshwater shrimp (1) can be in AO 2.1

Accept phonetic misspellings

either order





image66.png
Question | Answer Additional guidance | Mark

number

1(b) An explanation linking the (2)
following points: AO 2.1

* increased levels of (aerobic)
bacteria (1)

e use oxygen from the water
in respiration (1)
OR

« prevent plants from getting
light/kills plants (1)

e 50 no oxygen produced by
photosynthesis (1)

accept microorganisms
/ bloodworms /
sludgeworms /
decomposers

accept plants broken
down by decomposers
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Question | Answer Additional guidance Mark

number

1(c)(i) eutrophication / nitrification (1)
AO1.1

accept phonetic misspellings





image1.png




image68.png
Question | Answer Additional guidance | Mark
number

1(c)(ii) water is moving (so the nitrates accept the water in (1)
are moved away) (1) lakes is still/not AO2.1
moving

Total for question 1 = 7 marks
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Question | Answer Mark
number
2(c) An explanation including three of the following: 3)
* because {conditions / named conditions} are
AO2.1

suitable for {growth / photosynthesis} /conditions
similar to native conditions /it is adapted to the
conditions (1)

« it outcompeted the natural plants (1)

o therefore, it {grows / reproduces} (1)

« as no natural herbivores {eat it / restrict it} (1)
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Question | Answer Additional guidance | Mark
number
4(a) 7 (billion) (1) (2)
0.91 (billion)
A022

award full marks for
answer without
working

accept 910 000 000
for 1 mark
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Question | Answer Additional guidance | Mark

number

4(c) substitution (2)
(from graph) increase = 275 - accept tolerance +/- 2 | AO2.1

225 (= 50) (1)

evaluation

rate=50+10=5

for graph readings

accept values of 4.6 to
5.4

award full marks for
answer without
working
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Question | Answer Additional guidance | Mark
number
4(d)(i) An explanation including two (2)
from:
e there is less energy in the AO2.1

cattle than in the plants (1)

not all of the energy from
the plants is passed on to
the cattle (1)

(because) not all plant
material is digested / eaten

(1)

(and) some energy is used
for respiration / movement
/ metabolism (1)

accept plants are
eaten by cattle

accept excretion
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Question | Indicative content Additional guidance | Mark
number
4(d)(ii) An explanation linking three of the (3)
following:
AO2.1

o there will be less food for
people to eat (1)

« farming meat does not
produce as much food (per
acre as arable farming) (1)

« so more land used for {meat
farming / animal feed} (1)

« means less {arable land /
food (crops) grown for
humans} (1)

accept a diet
including a large
amount of meat has
health implications
e.g. high cholesterol
(1)
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Answer

Mark

1))

B non-indigenous species

The only correct answer is B

A is not correct because the species in not native

Cis not correct the species is invasive not non-invasive

D is not correct because pathogens are disease causing
organisms

™)

AO11
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Question | Answer Additional Mark

Number guidance

1 (a)(ii) An explanation linking: 2)
« competition between species A021

(]

« forresources /named
resources (1)
OR

o signal crayfish may carry
{microorganisms / parasites}

(]

o which causes disease in the
indigenous population (1)

accept for food /
habitat

accept signal
crayfish have a
disease
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Question | Answer Mark

Number

1 (a)(iii) | B conservation (1)
The only correct answer is B AO11

A is not correct because mutation is a change in DNA
C is not correct because predation is eating other animals

D is not correct because mutualism is two organisms
working together for mutual benefit
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Question | Answer Additional guidance | Mark
Number

1(@)iv) | An explanation linking three @

from:

AO21

« eutrophication causes
oxygen levels to decrease
m

o because nitrates levels in | ignore nitrogen
the water are increased (1)

o causing an overgrowth of | accept plants on the
algae (1) surface for algae

« which blocks sunlight from
the plants in the water (1)

o plants in the water die and | accept plants die
are decomposed (1) because they can't
photosynthesise

« by microorganisms for | accept decomposers
respiration (1) for microorganisms

(Total for question 1=7 marks)
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Question | Answer Additional Mark

Number

2(a) Any one from: )
bacteria / fungi / decomposers / accept AO11

prokaryotes

microorganisms

accept named
decomposing
organisms
e.g worms
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Question | Answer Additional Mark
Number guidance
2(Q () | Anexplanation linking: @
o aslightintensity decreases | acceptreverse | AO3
the number of (small) plants | argument 1ab

(per m?) decreases (1)

o because the (small) plants
will not be able to
photosynthesise enough (1)
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Question | Answer Additional guidance | Mark
Number
2(q) (i) | Any one from: ™)
o same time of day (1) AO3
1ab

o same meter (1)

« same position(s) in area /
measure the same size
area (1)

o same person makes the
readings (1)

o meter held vertically
each time (1)

accept other valid
variables that should
be controlled
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Question | Answer ‘Additional Mark
Number guidance
2(d) ‘A description including three from: [E)

o place a quadrat along a reject quadrant | AO3 3a

{rope / tape} measure (1)

 tape measure to measure
along the transect (1)

«  measure light intensity at
different distances (from
the wood) (1)

«  measure the stinging
nettles {along the transect /
at different light intensities}
m

accept good
descriptions of
quadrats - eg. %
metre wire square

accept use alight
meter/lux meter
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way of measuring growth of | accept named

stinging nettles (in the examples - e.g.

quadrats) (1) {height / mass/
dry mass /
number of leaves
7 number of

plants}
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Question | Answer Mark

Number

8(a) C urea into ammonia @
AO11

The only correct answer is C

Ais incorrect because this is the role of nitrogen fixing
bacteria

Bis incorrect because this is the role of denitrifying bacteria

D s incorrect because decomposers produce ammonia not
urea
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Question | Answer Additional Mark
Number guidance
8(b)(ii) | An explanation linking: @
* repeat the investigation / acceptsothatthe | AO3
have more than one tray of | data is more 3b
each type of leaf (1) reliable

« obtain more data/to
calculate a mean / identify
anomalies (1)

OR

o avariable that can be
controlled (1)

e.g accept use the
same mass for
each type of leaf
e.g accept use the
same {mass / type}
of soil (1)
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linked to why this would
improve the investigation
and make the results more
comparable (1)

e.g. accept as
leaves can be
different sizes (1)
e.g. accept so that
the number of
decomposing
organisms is the
same (1)

ignore references
tovalid / accurate /
precise
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Question | Answer Mark
Number
8(c)(i) D ash leaves M

The only correct answer is D
Ais incorrect because beech leaves decompose the slowest

Bis incorrect because oak leaves decay at a slower rate than
ash leaves

Cis incorrect because sycamore leaves decay at a slower rate
than ash leaves

AO31a
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Question | Answer Additional Mark
Number guidance
() selection 3
(282-19.72)85(1)
AO12
calculation
(8.5+40=)0213 accept 0.213 for
two marks
award one mark
for 02125
units accept g/day
grams per day (1)
Question | Answer Additional Mark
Number guidance
8(d) ‘An explanation linking: @
o increasing oxygen acceptreverse | AO21

concentration increases the
rate of decomposition (1)

o because there is more
respiration (1)

argument
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