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[bookmark: _Toc97150825]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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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: _Toc97150826]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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(b) Figure 5 shows equipment used to investigate the rate of respiration in maggots.
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Figure 5

As the maggots respire, the drop of coloured liquid moves towards the test tube.

Figure 6 shows the position of the drop of coloured liquid after ten minutes.
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Figure 6

(i) Use information from Figures 5 and 6 to calculate the mean rate of respiration
of the maggots in mm per minute.
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(i) Describe a control for this investigation.
(2)
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9 Exercise causes changes in the circulation of the blood.

In an investigation, the change in blood flow to different parts of the body during
exercise was measured.

All the volunteers used in the study were healthy females of the same age.

Figure 13 shows the results of this investigation.
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Figure 13

(@) (i) During exercise, the blood flow to the stomach changes.

Calculate the percentage change in blood flow to the stomach in response
to exercise.

Give your answer to the nearest whole number
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(i) Suggest two other variables that should be controlled in this investigation.
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*(jii) Explain the changes in blood flow, shown in Figure 13, that are caused by exercise.
(6)

(Total for Question 9 = 11 marks)
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3 (a) Astudent investigated respiration in three different organisms.
Red hydrogencarbonate indicator was placed in each of three test tubes.
Gauze was placed in each test tube to hold the organisms.
In test tube 1 the student placed four germinating peas.
In test tube 2 the student placed four dried peas.
In test tube 3 the student placed four mealworms.
Bungs were added to each of the test tubes.
The three test tubes were left for one hour.

The equipment used is shown in Figure 3.

testtube 1  testtube2  testtube3
Figure 3
(i) State two ways this method could be improved to make the results for these

three organisms more comparable.
)
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(ii) Describe a suitable control for this investigation.
(2)
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(b) Hydrogencarbonate indicator changes from red to yellow when more
carbon dioxide is present.

The results for this investigation are shown in Figure 4.

organisms colour of hydrogencarbonate indicator
germinating peas yellow
dried peas red
mealworms yellow
Figure 4

(i) Explain why the result for the germinating peas is different from the result for
the dried peas.




image11.png
(i) How was the carbon dioxide produced in this investigation?

O A by photosynthesis
[0 B when glucose is broken down in the presence of oxygen
[0 € when glucose is broken down in the absence of oxygen

[ D by the reaction between oxygen and water
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(c) Explain why cellular respiration is essential for living organisms.

(Total for Question 3 = 9 marks)
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8 (a) Figure 9 shows the stroke volume at different heart rates of a person who has
trained for a marathon and of a person who has not trained for a marathon.
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Figure 9

(i) Compare the effect of heart rate on stroke volume of the person who has
trained for a marathon with the person who has not trained for a marathon.
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(ii) Calculate the cardiac output for the person who has trained for a marathon
when the heart rate is 160 beats per minute.
Give the units in your answer.
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9 (a) Figure 10 shows alveoli from a lung.
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Figure 10

(i) Explain why these alveoli have the internal structure shown in Figure 10.

(3)
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(i) How does oxygen move across the alveolar membrane into the capillary?
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(b) Figure 11 shows the movement of molecules across a membrane.
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Describe how Figure 11 illustrates movement of molecules across a membrane.

(2)
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*(c) Explain, using Fick’s law, the factors that affect the diffusion rate of molecules into
and out of cells.

(6)
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(Total for Question 9 = 12 marks)
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5 Figure 10 shows the estimated blood flow through some parts of the body when a
person is at rest and during exercise.

estimated rate of blood flow in cm?® per minute

part of the body
at rest during exercise
brain 750 748
heart muscle 350 1150
digestive system 2500 1200
other muscles 1200 14500
all other organs (except lungs) 1423 1420
Figure 10

(a) Compare the rate of blood flow through the body when this person is at rest and
during exercise.
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(b) Explain why there is a change in the rate of blood flow through the digestive
system during exercise.
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(c) The stroke volume is the amount of blood leaving one chamber of the
heart per beat.

From which chamber of the heart does this volume of oxygenated blood flow?

[ A leftatrium
[0 B left ventricle
[J € right atrium

[J D right ventricle
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(d) A person has a cardiac output of 4.9 litres per minute. The stroke volume of each
heart beat is 70 ml.

Calculate the heart rate.

.. beats per minute

(Total for Question 5 = 8 marks)
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Question | Answer Additional Mark
Number guidance
3(b)(i) measurement (2)
(2.5-0=)2.5(cm) (1) accept 25 (mm)
AO11

calculation
(25 +10 =) 2.5 (mm per minute)

ecf for incorrect
reading divided
by 10

award full marks
for correct
answer with no
working
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Question Answer Additional Mark
Number guidance
3(b)(ii) A description including: (2)
e apparatus set up as the AO11
initial investigation (1)
e using {no living organisms | accept
/ glass beads} instead of alternatives to

living organisms (1)

glass beads /
non living
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Question | Answer Additional Mark
Number guidance
9(a)(i) selection 3)
(1200 - 800 =) 400 (1)
AO21

calculation
400 + 1200 = 33.33 (1)

significant figures
(-)33%

ecf for incorrect
calculation rounded
to a whole number

award full marks for
correct answer with
no working
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Question Answer Additional Mark
Number guidance
9(a)(ii) Any two from: (2)

o length of exercise (1) AO22

¢ intensity of exercise (1)

e type of exercise (1)

¢ BMI of volunteer / body accept weight /

mass of volunteer (1) height

e diet/ food intake (1)

o fitness levels (1)

accept lifestyle
similarities
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Question
number

Indicative content

Mark

9*(a)(iii)

AO2

increased blood flow

pump more blood

increased blood flow to the heart muscle
increased blood flow to the other muscles
to deliver more oxygen and glucose

for increased respiration

releasing more energy for exercise

to remove more carbon dioxide

to remove more lactic acid

increased blood flow to the skin

to help cool the body

decreased blood flow

decreased blood flow to the kidney
decreased blood flow to the stomach

to allow more blood to flow to the working
muscles

same blood flow

blood flow to the brain remains the same
as the brain needs a constant amount of
oxygen and glucose to function

(6)
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Level

Descriptor

No rewardable material.

Level 1

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

The lines of reasoning are unsupported or unclear.

Level 2

3-4

The explanation is mostly 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.

Lines of reasoning are mostly supported through the
application of relevant evidence.

Level 3

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

Lines of reasoning are supported by sustained
application of relevant knowledge.
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Level Mark

0 No rewardable material.

Level 1 1-2 A simple statement, referencing whether the blood
through an organ is increased, decreased OR
remained the same.

Linked to a simple explanation.

Level 2 3-4 References to whether blood flow is increased,
decreased or remained the same for TWO scenarios.

Linked to two or more reasons.

Level 3 5-6 References to the blood through organs where it has
increased, decreased AND remained the same.

Linked to the need for more oxygen and glucose to
the muscles / heart for increased respiration.

(Total for question 9 = 11 marks)
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Question | Answer Additional guidance Mark
number
3(a)(i) Any two from: 2)
e same concentration of indicator (1) AO3
3b

e same mass of organisms (1)

e same volume of indicator (1)

e same temperature (1)

e same volume/size of test tube(1)
e repeat the experiment (1)

e use a control (1)

accept weight for mass

accept mass/weight

ignore references to
time as this is in the
stem of the question
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Question | Answer Additional guidance Mark
number
3(a)(ii) A description including: (2)

e same test tube, gauze and bung accept set up the same | AO2 2

with (hydrogencarbonate)
indicator (1)

e without any (live) organisms / with
a mass of inert object
e.g.stones/dead peas/glass
beads(1)

{apparatus/equipment}
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Question | Answer Additional guidance Mark
number
3(b)(i) An explanation linking: (2)
e germinating peas produce accept dried peas did AO3
carbon dioxide (1) not produce carbon 1ab

dioxide
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e because germinating peas were
respiring (aerobically) (1) accept because dried
peas do not respire
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Question | Answer Mark
number
3(b)(ii) B when glucose is broken down in the presence of oxygen 1)

A. is not correct because photosynthesis uses carbon dioxide AO11

B The only correct answer is B

C is not correct because in germinating peas glucose is broken down in the
presence of oxygen

D is not correct because the reaction is between glucose and oxygen
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Question | Answer Additional guidance Mark
number

3(c) An explanation linking: (2)
e torelease energy (1) AO11
* for metabolic processes / accept named metabolic
chemical reactions (1) process e.g. movement

Total for question 3 =9 marks
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Question | Answer Additional guidance Mark
number
8(a)(i) An answer comparing two from: (2)

e the stroke volume of the accept comparative data AO3 2ab

person who has trained for the
marathon is (always) higher /
ORA (1)

as heart rate increases for the
person who has trained for the
marathon stroke volume
increases (1)

as heart rate increases for the
person who has not trained for
the marathon the stroke
volume {stays constant/only
increases slightly} (1)
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Question | Answer Additional guidance Mark
number
8(a)(ii) cardiac output = accept correct calculation | (3)
heart rate x stroke volume (1) for 2 marks as equation is
implied. AO11

Substitution
160 x 170 = 27 200 (1)

unit

accept range for stroke
volume of 168 -172
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ml per min/ ml.min”

accept 27.2 L.min™/27.2
dm?.min"' for 3 marks
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Question | Answer onal guidance Mark
number
9(a)i) | An explanation linking: 6]

« the structure shows many accept air sacs A021

chambers/circles/alveoli (1)

« which increase the surface area
(of the alveoli) (1)

« to maximise diffusion (from the
alveoli into the capillaries) (1)

accept surface area to
volume ratio

accept more efficient gas
exchange

accept have thin walls /
membranes (1)
s0 short diffusion distance

(U]
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Question | Answer Mark
number
9(a)(ii (1
(@i C by diffusion o
AO21

A. is not correct because osmosis is the passive movement of water

B s not correct because oxygen does not need active transport to travel
from high to low concentrations

€ The only correct answer is C

D is not correct because respiration uses respiration but it is not the
method of movement
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Question | Answer Additional guidance | Mark
number
o(b) A description including: @

o the molecules are moving from | accept down a AO3 1ab

where they are in high
concentration (in the
extracellular fluid) to a low

concentration gradient
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concentration (in the cytoplasm)

a accept no net
movement of molecules

until there are equal

concentrations of molecules on

either side (1)
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Question | Answer Mark
number
9(c)* (6)
AO2 (6 marks)
Fick's law A021

«  rate of diffusion is proportional to surface area and
concentration difference
« and inversely proportional to the thickness of the
membrane
Surface area
o as surface area increases the rate of diffusion also
increases
o as there are more places for diffusion to happen
faster
Concentration difference
o the larger the difference in concentration inside the
cell to outside the cell
o the faster the rate of diffusion
Thickness of the membrane
o the thicker the membrane
o the slower the rate of diffusion
as the diffusion distance is greater
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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

3-4

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 nal guidance - the decision within levels
How a named factor effects the rate of diffusion
[ No rewardable material.
Level 1 |1-2 « A reference to one factor that effects | Possible candidate responses
diffusion - surface a factor is the surface area
area/concentration affected by differences in concentration inside and outside the cell
difference/thickness of membrane
« Linked to the effect of that factor on | the larger the surface area the faster the rate of diffusion
diffusion the thicker the membrane the slower the rate of diffusion
Level 2 |3-4 « A reference to at least two factors Possible candidate responses
affecting diffusion - surface factors effecting diffusion are surface area and differences in concentration
area/concentration inside and outside cells
difference/thickness of membrane concentration differences and the thickness of the membrane effect diffusion
« Linked to at least one effect of a increased surface area increased the rate of diffusion and if oxygen
factor on diffusion concentration is greater outside the cell then it will move into the cell faster
the thicker the membrane of alveoli the slower the diffusion but alveoli have
a large surface area so diffusion rate is increased
Level 3 |5-6 « Al three factors effecting diffusion Possible candidate responses

stated with their effects

Including one reference to
proportionality according to Fick's
law

Three factors effecting diffusion are surface area, concentration differences
and the thickness of the membrane. As surface area increases the rate of
diffusion increases. If the membrane is thinner then diffusion is increased.
The greater the concentration difference the faster the rate of diffusion
Three factors effecting diffusion are surface area, concentration differences
and the thickness of the membrane. As surface area increases the rate of
diffusion increases. If the membrane is thinner then diffusion is increased.
The greater the concentration difference the faster the rate of diffusion
Because rate of diffusion is proportional to surface area
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Question | Answer Additional Mark
number guidance
5(a) A description including the following: (3)
e the blood flow through the accept the blood | AO 3 1a
{brain/other organs} stays the flow through the | AO 3 1b

same (1)

o the blood flow through the
{muscles /heart} is increased
during exercise (1)

e the blood flow through the
digestive system is decreased
during exercise (1)

brain decreases
a small amount
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Question Answer Additional Mark
number guidance
5(b) An explanation that links two of the accept heart for (2)
following: muscle
AO21

e there is increased blood flow to
the muscles (1)

e to allow for { respiration/
release of energy} (in the
muscles) (1)

accept there is a
{reduced
/restricted} blood
flow through the
digestive system

accept to supply
oxygen/glucose to
the
muscles/remove
carbon dioxide
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Question | Answer Mark
number
5(c) B left ventricle (1)

1. The only correct answer is B AO11

A is not correct because the left atrium receives blood from
the pulmonary vein

C is not correct because The right atrium receives blood
from the vena cava

D is not correct because the right ventricle has
deoxygenated blood
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Question Answer Additional Mark

number guidance
5(d) Substitution full marks for correct | (2)
answer no working
AO12
4.9 + 0.07 /4900 + 70 (1) accept
4.9 + 70 = 0.07 for
Evaluation 1 mark

70 (beats per minute)

Total for Question 5 = 8 marks
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