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[bookmark: _Toc97236445][bookmark: _Toc97242331]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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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: _Toc97236446][bookmark: _Toc97242332]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 Foundation 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
	15-24

	Topic 3: Genetics
	25-36

	Topic 4: Natural selection and genetic modification
	37-45

	Topic 5: Health, disease and the development of medicines
	46-62

	Topic 6: Plant structures and their functions
	63-73

	Topic 7: Animal coordination, control and homeostasis
	74-81

	Topic 8: Exchange and transport in animals
	82-92

	Topic 9: Ecosystems and material cycles
	93-106



Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification. 
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10 Figure 21 shows the human urinary system.

(Source: © La Gorda/Shutterstock)

Figure 21

(a) Urine is made by removing water, urea and salts from the blood.

Use the letter X to label where urine is made.

m
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(b) Which substance is converted to urea in the liver?

amino acids
sugars

A
B
C lipids
D

Ooooao

potassium ions

(1)
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(c) A patient cannot remove enough urea from the blood when making urine.
Figure 22 shows a dialysis machine attached to the arm of this patient.

Their blood is pumped out of their arm, passed through the dialysis machine, and
then put back into the patient.

— used dialysis solution

dialysis solution

Figure 22

(i) Describe what happens to urea as the blood passes through the dialysis machine.
(2)
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(ii) Two patients need to have dialysis treatment.
Patient A needs this treatment three times a week.
Patient B needs this treatment once a week.

Give one reason why patient B needs dialysis treatment less often than patient A.
(1
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6 (a) Figure 13 shows a kidney nephron.

structure X

first coiled
tubule

(i) Structure X is the

]

o]
O
O

A glomerulus

o N ®

Bowman'’s capsule
collecting duct

capillary

=

L
[

urine

Figure 13

(1)
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(ii) Figure 14 shows the concentration of glucose in the filtrate in the nephron.

‘ GEED e ilimotes per e
filtrate in the start of first coiled tubule 6
filtrate in the end of first coiled tubule 0

Figure 14

Explain why the concentration of glucose changes as it moves through the
first coiled tubule.

2)
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(iii) Name the structure that carries urine from the kidney to the bladder.

(b) The concentration of protein in urine from person A and person B was measured
each year from 2015 to 2019.
Person A had healthy kidneys. Person B had kidney disease.

concentration of protein in urine

in arbitrary units
year
person A person B
(with healthy kidneys) = (with kidney disease)

2015 2 25

2016 4 37

2017 5 57

2018 4 79

2019 3 106

Figure 15
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Use the data in Figure 15 to compare the changes in the concentration of protein
in the urine from person A and person B.
(2)
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(c) Person B needs a kidney transplant.
Person B has a twin sister.

Explain why this twin sister could be a suitable kidney donor for Person B.
(2)

(Total for Question 6 = 8 marks)
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7 People produce sweat when they are hot.
Sweat consists of substances dissolved in water.

Figure 16 shows the concentration of dissolved substances in the sweat of two
patients in a hospital.

concentration in mmol per dm*

substance in
sweat patient A patient B ‘
urea 8.0 320
glucose 0.5 0.4
sodium ions 40.0 36.0
chloride ions 35.0 320
Figure 16

(a) (i) Calculate the ratio of the concentration of urea in the sweat of patient A to the
concentration of urea in the sweat of patient B.

Give your answer in its simplest form.
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(ii) Describe how urea is produced in the body.
(2)





image14.PNG
(iii) The blood of patient B has a very high concentration of urea.

Which organ removes most urea from the blood?
(1
A kidney

lung

Ooooao

B
C liver
D

stomach

(b) The human body can regulate the temperature of the blood.
(i) Which part of the brain controls body temperature?
(1)
A cerebral hemispheres

medulla oblongata

Ooooao

B
C cerebellum
D hypothalamus
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*(ii) Figure 17 shows a diagram of the skin.

surface
of skin

nerve muscle

gland
capillary

Figure 17

Explain how structures in the skin help to reduce body temperature during hot weather.
(6)
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(Total for Question 7 = 12 marks)
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(c) What name is given to the process of maintaining the internal body conditions?
(1
[J A respiration

[ B diffusion
[J ¢ digestion

[0 D homeostasis




image19.PNG
10 A student was investigating the effect of sweating.

The student set up two conical flasks each with a thermometer as shown in Figure 18.

flask 1 flask 2
Figure 18

Flask 1 was covered in wet tissue paper.

Flask 2 was covered with dry tissue paper.

Hot water was added to each of the flasks.

The temperature of the water in each flask was recorded every minute for 10 minutes.

(a) State two variables that would need to be controlled in this investigation.
(2)
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(b) The results of this investigation are shown in Figure 19.

(i) Calculate the rate of temperature change in flask 1 from 1 to 8 minutes.

timein .““k L .“”k 2

oS (wet tissue pa_plr) (dry tissue pa_w)
temperature in °C  temperature in °C

1 98 98

2 82 91

3 71 84

4 60 76

5 50 69

6 39 61

7 31 56

8 22 49

9 22 42

10 22 37

Figure 19

(2)

°C per minute




image21.PNG
(i) Compare the trends shown in the data for flask 1 and flask 2.
(2)
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(c) Explain how sweating helps to cool the body.
2
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(d) Which part of the brain controls internal body temperature?
(1
O A cerebellum

[0 B medulla oblongata
O € hypothalamus
[ D pituitary gland

(e) Explain why it is important to control the internal temperature of the human body.
(2)

(Total for Question 10 = 11 marks)
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7 Figure 16 shows the urinary system of a human.

kidney

Figure 16

(a) Name the structures labelled P and Q.

(b) The kidney contains nephrons.

Figure 17 shows the concentration of glucose and protein found in the blood
plasma and in the filtrate inside a nephron.

concentration in the concentration in the
blood plasma filtrate in the nephron
‘ glucose ‘ 1mg per cm* ‘ 1mg per cm*
‘ protein ‘ 47g per dm® ‘ 0g perdm*

Figure 17
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(i) Explain the difference in the concentration of protein in the blood plasma and
in the filtrate in the nephron.
)
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(ii) Explain how glucose moves from the blood plasma into the nephron.
3
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*(q) Figure 18 shows a patient undergoing kidney dialysis.

dialysis membrane

dialysis solution

fresh used
dialysis dialysis
solution solution

Figure 18
Describe how dialysis removes unwanted substances from the blood.

Include examples of unwanted substances in your answer.

(6)
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(Total for Question 7 = 13 marks)
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Question Answer Additional Mark
Number guidance
10(a) a labelled line X to either kidney accept X m
written on a
kidney AO021
Question | Answer Mark
Number
10(b) A amino acids m
The only correct answer is A AO11

B is not correct because sugars are not converted to urea in

the liver

C is not correct because lipids are not converted to urea in the

liver

D is not correct because potassium ions are not converted to

urea in the liver
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Question Answer Additional Mark
Number guidance
10(c)(i) A description including: )
* blood is filtered (in a dialysis AO21
machine) (1)
o urea moves {out of the blood / | accept tube
for blood

into dialysis solution} (1)

« by diffusion (1)
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Question Answer Additional Mark
Number guidance
10(c)(ii) Any one from: m

« patient B has {kidney accept patient Bonly | AO21

failure / disease} which is
less advanced than
patient A (1)

* patient B may have a
{better diet / low protein
diet} (1)

just developed
kidney disease
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Question | Answer Mark
number
6(b) A comparison including two from (2)

« both have some protein in their urine (1) AO03.1a/3.1b

« person A has less protein in their urine (than
person B) (1)

« amount of protein in the urine from person A is
roughly the same / varies between 2 and 5 (arb
units) / increases and then decreases (slightly)
(1)

« amount of protein in the urine from person B
increases (each year) / changes from 25 to 106
(arb units) (1)
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Question | Answer Mark
number
6(a)(i) B Bowman’s capsule (1)
A02.1
The only correct answer is B Bowman'’s capsule
A is incorrect because structure X is not the glomerulus
C is incorrect because structure X is not the collecting duct
D is incorrect because structure X is not a capillary
Question | Answer Additional guidance Mark
number
6(a)(ii) An explanation linking two from (2)
A03.2
« the concentration of glucose | accept the concentration
has decreased (1) has changed from 6 to 0
(millimoles per litre)
* as glucose is (re)absorbed
(1)
« by the cells of the first accept definitions /
coiled tubule / into the blood | descriptions of active
/ by active transport (1) transport
Question | Answer Additional guidance | Mark
number
6(a)(iii) | ureter reject urethra (1)

AO1.1
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Question | Answer Mark

number Guidance

6(c) An explanation including two from: (2)
A02.1

« the kidney is less likely to be
rejected (1)

e {tissues / cells / blood} will
match / have {same / similar}
{genes /DNA / antigens} (1)

* because tissues / cells will not
cause an immune response (1)

« the donor can live (well) with
only one kidney (1)

accept the kidney
will be a suitable
match

accept: the
donated kidney will
be healthy / will
remove urea
without losing
other substances
(1)
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Question | Answer Additional guidance | Mark
number

7(a)(i) | Substitution [©)
8:32/32+8(1) accept 4 AO02.1

Simplest form
1:4/1to4 accept 1/4

Award full marks for
answer without working

Question | Answer Additional guidance | Mark

number

7(a)(ii) A description including two from: (2)
AO1.1

* (excess) amino acids (1)
« are broken down (1) accept deamination
« in the liver (1)

Question | Answer Mark

number

7(a)(iii) |A  kidney (1)
A01.1

The only correct answer is A kidney

B is incorrect because the lungs do not remove most urea
from the body

Cis incorrect because the liver does not remove most urea
from the body

D is incorrect because the stomach does not remove most
urea from the body
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Question | Answer Mark

number

7(b)(i) D hypothalamus (1)
AO1.1

The only correct answer is D hypothalamus

A is incorrect because the cerebral hemispheres do not
control body temperature.

B is incorrect because the medulla oblongata does not
control body temperature

C is incorrect because the cerebellum does not control body
temperature
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Camllary
more blood flows closer to surface of the skin
* so heat has less distance to travel until it leaves
the body
* so less insulation for heat to travel though
« so more heat is lost through convection /
radiation
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Question | Indicative content Mark
number
7(b)(ii)* A02.1 (6 marks) 6)

How skin structures respond during hot weather

Gland
* sweat glands
« produce sweat

Hair / muscle
* (erector) muscle will relax
* hairs will ‘lie down”

Capillary
« capillary (loop) allows more blood to flow through it

Nerve (endings)
« detect heat
« send nerve impulses to the brain / CNS
/ hypothalamus.

How responses help to reduce body temperature

[Sweat
« sweat will spread out onto the surface of the skin
* sweat / water will evaporate
« using heat from the body

Hair
* less air will be trapped
air is an insulator
so less insulation
so more heat lost from skin
through convection
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Level |Mark |Additional Guidance General additional guidance
The level is determined by how skin structures react to hot
weather
The mark within the level is determined by the link between
the responses of structures to heat is lost within each
description.
0 No rewardable material
Level 1 |1-2 Possibl ndi n.
« A simple description of a response of « Sweat is produced from the gland.
the skin to hot weather.
* Asimple explanation of how the * The sweat evaporates.
response causes heat loss.
Level 2 | 3-4 Possibl ndi n.
« A description of the way at least one e The muscle relaxes letting the hair lie flat against the
structures respond to hot weather skin.
« An explanation of how this response e There is less air trapped so there is less insulation.
causes heat loss.
Level 3 |5-6 Possibl: ndi n;

« A detailed description of how more
than one structures respond to hot
weather.

* Adetailed explanation of how these
responses cause heat loss.

« Sweat from the sweat glands spreads on to the skin
surface. More blood flows through the capillary so the
blood is nearer to the surface of the skin.

« The sweat will evaporate taking the heat with it. The
blood will be nearer to the surface of the skin so
more heat will be lost by radiation.
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Level

Descriptor

No rewardable material.

Level 1

Demonstrates elements of biological understanding,
some of which is inaccurate. Understanding of
scientific ideas lacks detail

Presents an explanation with some structure and
coherence

Level 2

3-4

Demonstrates biological understanding, which is
mostly relevant but may include some inaccuras .
Understanding of scientific ideas is not fully detailed
and fully developed.

Presents an explanation that has a structure which is
mostly clear, coherent and logical.

Level 3

Demonstrates accurate and relevant biological
understanding throughout. Understanding of the
scientific ideas is detailed and fully developed.
Presents an explanation that has a well-developed
structure which is clear, coherent and logical.
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Question | Answer Mark

number

2(c) D homeostasis (1) [V}
AO1.1

The only correct answer is D

A is not correct because respiration is not the
name given to the process of maintaining the
internal body conditions.

B is not correct because diffusion is not the name
given to the process of maintaining the internal
body conditions.

C is not correct because digestion is not the name
given to the process of maintaining the internal
body conditions.
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Question | Answer Additional | Mark
number guidance
10(b)(ii) | An answer comparing 2
o flask 1 and 2 decrease in
temperature (1)
« the temperature in flask 1 AO3 2ab
accept rate
decreases faster than in flask 2 (1) | . P :
is slower in
flask 2/ ORA

OR
« the temperature on flask 1 levels
out after 7 minutes (1)

* whereas the temperature in flask 2
keeps falling (1)
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Question | Answer Mark
number

10(a) Any two from: )
« starting temperature of water (1)
* volume of water (1) A02.2
« number of layers / mass of tissue paper (1)
o same {size / volume} flask (1)

Question | Answer Additional Mark
number guidance
10(b)(i) correct data selected and subtracted accept full marks )
for correct answer
(98-22)=76(1) on the answer line

rate calculated

AO21
N . accept 10
(76 + 8) = 9.5 (°C per minute)
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Question | Answer Additional Mark
number guidance
10(e) An explanation linking )
« (internal) temperature is kept at
the {optimum/best/37°C} (1) AO11
« for enzyme action / (chemical )
reactions to take place (1)
accept at high
temperatures
enzymes will

denature (2)
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Question | Answer Mark
number
10(c) An explanation linking two from: )

e sweat/water is released onto the skin (1)

AO1.1

« isevaporated (1)

« transferring {thermal energy /heat} (1)
Question | Answer Mark
number
10(d) C hypothalamus m

The only correct answer is C AO1

Ais not correct because the cerebellum does not control
internal body temperature

B is not correct because the medulla oblongata does not
control internal body temperature

D is not correct because the pituitary gland does not control
internal body temperature
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Question
number

Answer

Additional
guidance

Mark

7(a)

P ureter

Q bladder

reject urethra

(2)
AO11

Question
number

Answer

Mark

7(b)(i)

An explanation that includes
there is no / Og (protein) in the filtrate /

nephron(1)

because protein molecules are too large (to
pass through the membrane / enter nephron)

(1)

(2)
AO21

Question
number

Answer

Additional
guidance

Mark

7(b)(ii)

An explanation that includes any
three of the following

ultrafiltration (1)

due to higher pressure in
the blood plasma (1)
across a partially
permeable membrane (into
the nephron) (1)

from the glomerulus / into
the bowman'’s capsule (1)

3)

AO11





image48.PNG
Level Mark Descriptor
0 No rewardable material.

Level 1 1-2 « Demonstrates elements of biological understanding,
some of which is inaccurate. Understanding of scientific
ideas lacks detail

« Presents an explanation with some structure and
coherence

Level 2 3-4 « Demonstrates biological understanding, which is mostly
relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed and
fully developed.

« Presents an explanation that has a structure which is
mostly clear, coherent and logical.

Level 3 5-6 + Demonstrates accurate and relevant biological

understanding throughout. Understanding of the
scientific ideas is detailed and fully developed.

Presents an explanation that has a well-developed
structure which is clear, coherent and logical.
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Question Indicative content Mark
number
*7(c) Answers will be credited according to candidate’s (6)
deployment of knowledge and understanding of the
material in relation to the qualities and skills outlined in AO11

the generic mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material that
is indicated as relevant. Additional content included in the
response must be scientific and relevant.

Blood to machine

« kidney dialysis is used when a person’s kidneys are
damaged / don’t remove urea from blood

« blood taken from arm / passes into the dialysis
machine

« blood is separated from the dialysis solution by a
(partially permeable) membrane

* blood returned to body

Unwanted substances
* toxic substances
« for example urea / alcohol
« excess ions / named ions e.g. sodium and chloride

How substances are removed from blood
« (unwanted substances) move into the dialysis fluid
« by diffusion across the membrane
« down a concentration gradient
« fresh dialysis fluid is pumped through to
maintain the concentration gradient
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