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[bookmark: _Toc97146227]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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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).
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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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1

(a) Figure 1 shows a diagram of the human eye.

structure X
structure Y

optic nerve

[l

Figure 1

(i) Which row in the table gives the function of structure X and structure Y?

function of function of
structure X structure Y
O A refracts light detects light
0O B detects light refracts light
O c reflects light detects light

O b refracts light refracts light
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(i) Describe the changes that occur in the eye when a bright light is directed into
the eye.
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(b) Eye tests can detect some brain tumours.

(i) State one other way that brain tumours can be detected.
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2 (a) Figure 2 shows part of a reflex arc in the spinal cord.

sensory neurone

motor neurone

relay neurone

Figure 2

(i) Describe how an impulse passes from the relay neurone to the motor neurone.
3)

(ii) Explain the function of a reflex arc.
)
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(b) A scientist investigated the reaction times of five students using a computer
program.

The computer screen showed a blue square at the start.

As soon as the blue square turned yellow, each student had to press a key on the
keyboard as fast as possible.

Figure 3 shows the results for the five students.

reaction time

SHsnt in milliseconds
1 245
2 200
3 210
4 215
5 225
Figure 3

(i) Which is the median result for these students?

200 milliseconds

A

B 210 milliseconds
C 215 milliseconds
D

Oo0oo

225 milliseconds
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(ii) The scientist wanted to investigate if the colours of the squares used on the
computer program affected reaction time.

The computer program started with blue squares that turned into yellow
squares.

Describe how the scientist could compare the reaction times of these students
when they respond to red squares turning into yellow squares.
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5 (a) Figure 7 shows cells from an onion root tip as seen using a light microscope.

cellR

cellQ

(Source: © Rattiya Thongdumhyu/Shutterstock)

Figure 7
(i) Identify the stages of mitosis shown in cell Q and cell R.
m
(T
O a metaphase anaphase
I telophase anaphase
o c metaphase interphase
O o telophase interphase
(i) Describe two processes that occur in cells during prophase. o
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(iii) State the term used to describe the process which occurs after mitosis, when
the cell divides into two.

m
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(i) Describe how cancer develops in the liver.
(2)
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8 (a) The reaction time of five people was tested using a computer.
These people were then given 100 cm?® of a liquid to drink.
Their reaction times were recorded 10 minutes after drinking the liquid.

Figure 9 shows the results.

reaction time in seconds

PESOD before drinking the = after drinking the .

R - difference
liquid liquid

1 0.256 0.245 -0.011

2 0.234 0.232 -0.002

3 0.268 0.259 -0.009

4 0.254 0.248 -0.006

5 0.215 0.208 -0.007

Figure 9
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(ii) The drinks manufacturer wants to advertise the effect of the drink on reaction time.

The manufacture needs to confirm the effect on reaction time by improving
the investigation.

Give two improvements the manufacturer would need to make to this investigation.
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(b) Figure 10 shows a neurone.

direction of the impulse central nervous

system
structure P %

structure Q

Figure 10

(i) Name the type of neurone shown in Figure 10.

(ii) Which row identifies structure P and structure Q?

structure P structure Q
0O A myelin sheath axon
0 B cell body dendron
0 c myelin sheath dendron
O b cell body axon
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*(c) Some painkillers prevent neurotransmitters binding to receptors in a synapse.

Explain how a signal s transmitted at a synapse and how the painkillers reduce the pain
felt by the person.
(6





image16.png
9 Cancer Research UK found that many people do not realise that obesity is linked to an
increased risk of developing cancer.

In the body, fat tissue sends signals that cause other cells to divide.

(a) (i) Describe how this could cause cancer to develop.
(3)

(ii) Cell division occurs during the cell cycle.

During which stage of the cell cycle is DNA replicated?
m
anaphase

prophase

Ooooao

A
B
C interphase
D

telophase

(i) Obesity is linked to 1 in 20 cases of all types of cancer.
Approximately 13% of cases of bowel cancer are caused by obesity.

Determine how the impact of obesity on bowel cancer compares to the
impact of obesity on all types of cancer.
@
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10 (a) The UK driving test requires a person to be able to read a number plate at a
distance of 20.5metres.

Some people are short-sighted so cannot read the number plate at this distance.
Explain how a diverging lens corrects short-sightedness.

You may draw a diagram to help with your answer.
@
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4 (a) The effect of age on focusing distance was investigated.

Volunteers of different ages had their eyes tested.

Each volunteer was asked to read words from a book. The book was moved closer
to their eyes.

When the words became out of focus, the distance was recorded.

Figure 4 shows the results.

Cietanceln) mean distance

voTl?:t:fers person 1 person 2 person 3 (mm)
40 256 261 257 258
45 282 275 280 279
50 292 301 297 ?
55 311 309 307 309
Figure 4

(i) Calculate the mean distance for the volunteers aged 50.

Give your answer to three significant figures.
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(i) Give two improvements that are needed in this investigation before a valid
conclusion can be made.

2)

(b) Which part of the eye detects coloured light?
m

DA irs
OB lens
O C cones

0D comea

(c) Figure 5 shows light rays entering the eye of a person with normal vision.

Figure5

(i) Describe how light rays are focused to give normal vision.
@




image20.png
(i) Figure 6 shows light rays entering the eye of a person with an eye defect and
two lenses that can be used to correct eye defects.

lens X lensY

Figure 6

Explain which lens would correct the eye defect shown in Figure 6.
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(b) A measles infection can cause inflammation of the brain.

Figure 11 shows a brain.

Figure 11

(i) Name the part of the brain labelled X.
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(i) The death rate from measles is 0.15%.
In 2015, 134250 people died from measles.
Calculate the number of people infected with measles in 2015.

Give your answer in standard form.

people
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(i) Most neurones in the brain are unmyelinated whereas motor neurones
are myelinated.

Explain why myelination is needed on motor neurones but not on neurones in
the brain.
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(b) Figure 17 shows a sensory neurone.

direction of impulse

Figure 17

(i) Label the axon on Figure 17.
(1)

(ii) Describe the role of sensory neurones.
(2)
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(c) Explain how impulses are transmitted at synapses.
@)
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1 Figure 1 shows an eye.

Figure 1

(@) (i) When the eye changes from focusing on a distant object to focusing on a near object

the lens gets thinner to bend the light rays more
the lens gets thicker to bend the light rays more

A
B
C thelens gets thinner to bend the light rays less
D

O 0o 0o

the lens gets thicker to bend the light rays less
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(i) Give a reason why people who are short-sighted cannot see distant objects clearly.
(1)
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(i) State the type of lens that can be used to correct short-sightedness.

(b) A student was given the hypothesis ‘People with brown eyes are more likely to be
short-sighted than people with blue eyes!

Devise a plan to test this hypothesis.
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(b) Figure 11 shows four stages of mitosis, labelled P, Q, R and S.

Figure 11
(i) Which is the correct order for these stages?

A Q—-R—=S5S—P
B R-Q—S—P
CR->S—-Q—P
D

Ooooag

Q—-S—R—P

(i) The stage of mitosis labelled S in figure 11 is

anaphase

prophase

O oOooao

A
B
C telophase
D

metaphase
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(iii) Interphase is part of the cell cycle.

Describe what happens during interphase.
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Question | Answer Mark
Number
1 (a)(i) (1

D AO11

refracts light refracts light

The only correct answer is D
A is not correct because structure Y does not detect light
B is not correct because structure X does not detect light

C is not correct because structure X does not reflect light
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Question | Answer Additional Guidance Mark

Number

1 (a)(ii) A description including two )
from: AO21

pupil becomes smaller

M

the iris changes shape

M

correct light intensity is
detected by {retina /
rods / cones} (1)

accept the iris get larger

accept reduces the
amount of light entering
the eye / protects the
retina
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Question | Answer Additional Guidance Mark
Number
1 (b)(i) {CT / PET} scanning accept MRI / X-ray 1)

AO11
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Question | Answer Additional Mark

Number Guidance

1 (b)(ii) A description including two from: 2)
AO11

e brain is protected by skull
M

e itis difficult to access (1)

e nerves do not
{repair / regenerate} (1)

o the risk of damage to the
brain (1)

accept bone for
skull

accept must not
damage healthy
cells/can cause
side effects
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Question | Answer Additional Mark
Number guidance
2(a)(i) A description including three from: 3)

o the impulse (in the relay AO11

neurone) triggers the release
of a chemical (1)

e neurotransmitter (1)

e (neurotransmitter) diffuses (1)
e across the synapse (1)

e new impulse triggered in

{motor neurone / next
neurone} (1)

accept chemical
messenger

accept across the
gap
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Question | Answer Additional Mark
Number Guidance
2(a)(ii) An explanation linking two from: (2)

e aprocess that occurs in AO11

response to danger (1)

which bypasses the {brain /
parts of the brain} / is an
{involuntary process /
subconscious process} (1)

so there is a faster transmission
(of electrical impulses) / faster
response / allows a quick
reaction (1)

to protect the body from harm

(M

accept goes to
the spinal cord
accept react
without thinking

accept examples
of actions to
protect the body
e.g. pulling hand
away
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Question | Answer Mark
Number
2(b)(i) (1
C 215 milliseconds
AO21

The only correct answer is C
A is not correct because the median is not 200 milliseconds
B is not correct because the median is not 210 milliseconds

D is not correct because the median is not 225 milliseconds
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Question | Answer Additional Mark
Number Guidance
2(b)(ii) A description including three 3)
from:
AO3 3a

e measure their reaction
time using red squares (1)

¢ keep everything else the
same (as using blue

squares) (1)

e repeat measurements (for
each student) (1)

e calculate a mean reaction
time (1)

e control other variables (1)

accept see how fast
they react with red
squares

accept examples of
other variables e.g.
tiredness /
environment / health
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Question | Answer Mark

Number

5(a)(i) A metaphase  anaphase ()
The only correct answer is A AO21

B is not correct because cell Q is not telophase
C is not correct because cell R is not interphase

D is not correct because cell R is not interphase
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Question | Answer Additional Mark
Number Guidance
5(a)(ii) A description including two 2)
from:
AO11
e chromatids condense (1) | accept
chromosomes

e identical chromatids are
joined (1)

e nuclear membrane
breaks down (1)

condense / coil up /
become visible

accept
chromosomes join
accept nucleus

breaks down

accept spindle
fibres form (1)
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Question | Answer Mark
Number
5(a)(iii) cytokinesis (1

AO11
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Question | Answer Additional Mark
Number Guidance
6(a)(ii) An answer including two from: (2)

e mutations in DNA (1) accept change AO21

e cell division is
uncontrolled (1)

¢ |eading to the formation
of a tumour / growth /
mass of cells (1)

in the gene/cell
mutates

accept {rapid /
continuous} cell
division
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Question | Answer Additional Mark
number guidance
8(a)(ii) Any two from: (2)

e test the drink on more people / AO3 3b

different people (1)

more repeats on the same people

(1

repeat using different volumes of
the drink (1)

repeat using different times
between drinking and the test (1)

repeat the experiment with just
water (1)

control other environmental
factors/named factors (1)

accept different
amounts

accept use a
control/use a placebo

accept
tiredness/health/drug
intake/food intake
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Question | Answer Additional guidance | Mark
number
8(b)(i) sensory (neurone) accept phonetically (1)

correct misspellings

AO1 1
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Question | Answer Mark

number

8(b)(ii) B cell body dendron (1)
The only correct answer is B AO11

A is not correct because P is the cell body
C is not correct because P is the cell body

D is not correct because Q is the dendron
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Question | Indicative content Mark
number
* 8(c) (6)

AO2 (6 marks)

Synapse transmission

neurones transmit electrical impulses

the synapse is a gap between 2 neurones
triggering the release of neurotransmitters
which diffuse across the synapse

as a chemical signal

neurotransmitters bind to receptors on the next
neurone

triggering an electrical impulse in the next
neurone

Painkillers

prevent neurotransmitters binding to receptors in
the next neurone

electrical impulse is not triggered

signal is not received by the central nervous
system

person does not feel pain
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Level

Mark

Descriptor

No rewardable material.

Level 1

1-2

The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question.

Lines of reasoning are unsupported or unclear

Level 2

The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question

Line of reasoning mostly supported through the application
of relevant evidence

Level 3

5-6

The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific
ideas, some logical connections made between elements in
the context of the question

Line of reasoning are supported by sustained application of
relevant evidence
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Level

Mark

Descriptor

Level 1

1-2

A simple explanation of how messages are transmitted either
over the synapse or along the neurone

Linked to the effect of painkillers

Level 2

3-4

At least one link between how messages are transmitted
between the neurone and the synapse or across the synapse

Linked to the effect of painkillers

Level 3

5-6

A detailed description of how messages are passed across the
synapse

Linked to the effect of painkillers binding to receptors
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Level Mark Examples of possible responses
0 * No rewardable material.
Level 1 1 e Messages are passed along neurones as electrical impulses
« A synapse is a gap between neurones and the painkillers prevent
2 the pain message getting through to the brain
Level 2 3 e Synapses are gaps between neurones. Neurotransmitters diffuse
across the gap to the next neurone.
e Synapses are gaps between neurones. Neurotransmitters diffuse
4 across the gap to the next neurone. The painkillers bind to

receptors stopping the message being passed on to the CNS so the
person does not feel pain.
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Level 3

Synapses are gaps between neurones. The electrical impulse
reaches the synapse and causes neurotransmitters to diffuse
across the gap to the next neurone. A new impulse is initiated in
the next neurone.

Synapses are gaps between neurones. The electrical impulse
reaches the synapse and causes neurotransmitters to diffuse
across the gap to the next neurone. A new impulse is initiated in
the next neurone. The painkillers prevent the neurotransmitters
binding to the next neurone, so a new impulse is not generated
and the message is not passed to the CNS.
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Question | Answer Mark
number
9(a)(i) An answer including three from: (3)

e (cells are triggered to divide) AO2 1

by mitosis (1)

e this division is uncontrolled (1)

e creates a mass/large number
of cells /tumour (1)

accept cells won't
stop dividing/faster
cell division/increased
cell division





image52.png
Question | Answer Mark

number

9(a)(ii 1

(@) C interphase @
AO1 1

The only correct answer is C

A is not correct because the DNA is not replicated in anaphase
B is not correct because the DNA is not replicated in prophase

D is not correct because the DNA is not replicated in telophase
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Question | Answer Additional guidance Mark
number
10(a) An explanation linking: (2)
e (adiverging lens) ignore refract light rays
{bends/refracts} light rays less AO11

outwards (1)

so the light rays
{meet/converge/focus} on
the retina (1)

accept refract light onto
the retina.

accept the back of the
eye

accept a diagram for
either or both marking

pOIntS
@
AN
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Question Answer Additional guidance Mark
number
4(a)(i) full marks for correct 3)
ith ki
(202 +301 +297) = 890 (1) answer with no working AO2

(890+3) 296.7 (1)

givento 3s.f.(1)

297

ecf from mp1

allow 296.67 or answers
correct to any number of
decimal places for 2 marks
including the dot to show
recurring numbers.

ecf from mp2

accept 296 for 2 marks

award 1 mark for 296.6/
296.66
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Question Answer Additional guidance | Mark
number
4(a)(ii) Any one from: accept a conclusion (1)
. . that links age group
e asage increases focusing AO3 2a

distance increases /ORA (1)

e as age increases people
{become more long-sighted /
cannot see objects close up
clearly}/ ORA (1)

« different people of the same
age have different focusing
distances (1)

to a focus distance

ignore cannot see
objects in the
distance
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Question | Answer Additional Mark
number guidance
4(a)(iii) Any two from: (2)

e use more people /repeat the test AO3/3b

(with more people) (1)
e use more ages (1)

* repeat the test for each person
Q)]

o controlling a variable in the
people selected (1)
* reference to no other eye defect

/ health issues (1)

« controlling {external
environment / test used} (1)

accept named
variable e.g. sex

ignore defects in
distance vision

accept named
factors e.g. light
levels / same book /
same font
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Question Answer Mark
number
4(b) 1)
C cones
AO1 (1)

4b. The only correct answer is C

A is not correct because the iris controls the size of the pupil

B is not correct because the lens focuses the light rays onto
the retina

D is not correct because the cornea refracts light
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Question Answer Additional guidance Mark

number

4(c)(i) An answer including: (2)
AO1

o light rays {refracted / bent} {at
the cornea /by the lens} (1)

o (light rays) {converge / focus}
on the retina / focal point is
on the retina (1)

reject for references to
light going
through/refracted by
the iris

accept (refracted) onto
the retina

accept rods / cones for
retina

ignore back of the
eye/optic nerve
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Question Answer Additional guidance Mark
number
4(c)(ii) An explanation linking two from: (2)
Exp
e lensXwhichisa accept a {concave
/diverging} lens AO2

{diverging/concave lens} (1)

e {lens X/a diverging lens/a
concave lens} will
{diverge/spread} out the
light rays (1)

rejectlens Y
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Question Answer Additional Mark

number Guidance

7(b)(i) cortex /cerebral {hemisphere/cortex} / accept parietal 1)
cerebrum lobe AOT(1)

reject
cerebellum
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Question Answer Additional Mark
number Guidance
7(b)(ii) award full marks for | (3)
correct answer
AO2(1)

0.15+ 100 =0.0015 (1)

134250 + 0.0015 = 89500000 (1)

8.95x 107 or 9.0 x 107

OR

134250 +0.15=895000 (1)

895 000 x 100 = 89500000 (1)

8.95x 107 or 9.0 x 107

OR

100 + 0.15 = 666.67 (1)

666.67 x 134250 = 89500000 (1)

8.95x 107 or 9.0 x 107

accept 8.9 x 107/
accept 89.5 x 10°/
89500000 for 2
marks

accept 8.95 x 10° or
9.0 x 10° for 2 marks
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Question | Answer Additional Mark
number guidance
10(a)(ii) An explanation linking: 3)
AO2(1)
e (myelination) speeds up impulses (1) | accept
signals/messages
e insulates the {axon/neurone} (1) for impulses
* motor neurones transmit information | 3CC€Pt
from the CNS / motor neurones brain/spinal
transmit information to effectors / cord/relay

neurones in the brain connect to
other neurones in the brain (1)

e (motor neurones) transmit
information over a greater distance
(than neurones in the brain) (1)

neurone for CNS
accept muscles/
glands for
effectors

accept idea that
motor neurones
can be part of a
reflex so need
quick impulses (1)
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Question Answer Mark

number

10(b)(i) 1)
AO1(1)

direction of impulse

accept label line to any part of axon as indicated
ignore lines to the myelin sheath
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Question Answer Additional Mark
number Guidance
10(b)(ii) An answer including: (2)

e transmit electrical impulses (1) accept signals/ AO1(1)

e from {receptors/ sense organ/
named sense organ} to the {CNS
/brain / spinal cord / relay neurone}
Q)]

messages for
impulses

accept named
receptors
ignore detect
stimuli
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Question
number

Answer

Additional
guidance

Mark

10(c)

An explanation linking the following:
e synapse is a gap between neurones
Q)]

o (electrical) impulse stimulates the
release of chemical (1)

e neurotransmitter (1)

e (chemical/neurotransmitter)
diffuses across the {gap/synapse}
Q)]

« stimulates an (electrical) impulse
in the next neurone (1)

accept by
neurotransmission

Q)]

(4)

AO1(1)
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Question | Answer Mark
Number
1(a)(i) B the lens gets thicker to bend the light rays (1)
more
AO21

1. The only correct answer is B

A is not correct because it would not bend the light
rays more.

C is not correct because the light rays need to be bent
more.

D is not correct because the light rays need to be
bent more.
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Number guidance
1(a)(ii) light rays meet in front of the | accept eye is too (1)
retina (1) long/too big
AO11

accept light is
refracted too much
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Question Answer Additional guidance | Mark

Number

1(a)(iii) concave /diverging / minus ignore contact lens (1)
(lens) AO11
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Question Answer Additional guidance | Mark
Number
1(b) An answer that combines the (3)
following points to provide a
plan: AO 3 3a

choose equal numbers
of people with brown
and blue eyes (1)

test their vision /details
of a method to test
vision (1)

count the number of
people in each group
who are short-sighted/if
more people with

brown eyes are short-
sighted the hypothesis
is correct / ORA (1)

accept compare the
results for the two
groups
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6(b)(i) B R>Q—>S—->P (1)

1. The only correct answer is B AO 3 1b

A is not correct because Q is after R
C is not correct because S is after Q

D is not correct because R is before Q and S
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Number

6(b)(ii 1

(b)Gii) A anaphase 1)
AO 3 la

1. The only correct answer is A
B is not correct because R is prophase
C is not correct because P is telophase

D is not correct because Q is metaphase





image72.png
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Number guidance
6(b)(iii) | Any two from:
(2)
o DNA is replicated (1) accept DNA
duplicates AO11
/chromosomes
duplicate

e production of cell {components
/proteins / organelles}(1)

o {metabolic activities / cell
reactions} occur / cell
growth(1)

accept sub-cellular
structures / named
structures

chromosomes coil
up / condense (1)
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