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[bookmark: _Toc96543258]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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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 Foundation Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision. 
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7 Figure 12 shows how the leaves are arranged on a plant.

Figure 12

(a) Which reason explains why the leaves are arranged in this way?

A
B
C
D

the upper leaves allow more light to reach the lower leaves
the leaves do not need stomata
the phloem in the leaves will absorb more water

more insects will be attracted to the plant to eat the leaves

(1)
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(b) Figure 13 shows guard cells and stomata on the lower surface of a leaf.

(Source: © Rattiya Thongdumhyu/Shutterstock)
Figure 13

Measure the length of the line on the labelled guard cell in mm.
The actual length of the labelled guard cell is 0.05 mm.

Calculate the magnification of this image.
@

magnification
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(c) The mineral ions are absorbed from the soil into the roots of plants.

Describe how these mineral ions are transported from the roots to the leaves of
the plants.

2)

(d) A scientist recorded the mean light intensity and the mean number of small
plants per m2 for six 25 m? areas of the woodland.

Figure 17 shows the results.

ol T ";-:‘I'“'x"“'“"" “':“:ﬁ"‘.mb:'“:‘,
A 1500 27
B 1300 1.6
C 1000 11
D 800 06
E 550 03
F 350 0.1

Figure 17
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(i) Explain the effect of light intensity on the number of small plants per m2.
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(ii) State one variable the scientist should have controlled to make sure the light
intensity measurements could be compared.
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(i) Explain how the structure of root hair cells increases water absorption from the soil.

(2)
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(a) Water lilies have stomata on the upper surface of the leaves.

Explain why water lilies have no stomata on the lower surface of the leaves.
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(i) Glucose is made by photosynthesis.
Glucose is converted to another sugar to be transported in the plant.

What is the name of this sugar?

glycerol

ribose

sucrose

O N W >

starch
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(i1i) Describe how this sugar is transported from the leaves to the flowers of the
water lily.
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*(c) Figure 23 shows a diagram of some equipment that can be used to investigate
the rate of photosynthesis.

~

bubbles of
oxygen

. water
light source

pondweed

Figure 23

Devise a plan to investigate the effect of light intensity on the rate of
photosynthesis.

Include variables you would need to control.
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(i) A leaf cell is 0.08 mm long.

Calculate the length of the image of this cell after it has been magnified
50 times using a microscope.
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(b) Figure 8 shows part of a root as seen using a light microscope.

root surface cell

root hair cell

e

Figure 8

Figure 9 shows information about the two types of cell labelled in Figure 8.

surface area volume surface area to
pppe il in um? in um? volume ratio
root surface cell 5000 250000 1:50
root hair cell 36000 288000 ?

Figure 9
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(i) Calculate the surface area to volume ratio of the root hair cell.
(2)

(i) Explain the benefit to the plant of having root hair cells.
(2)
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6 (a) Figure 12 shows a cross section through a leaf.

upper epidermis

palisade mesophyll

spongy mesophyll

lower epidermis

Figure 12

(i) What is the name of the part labelled R in Figure 127

O A cellwall

O B cytoplasm
O ¢ stomata

[0 D waxy cuticle
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() Figure 13 shows the mass of glucose produced in each layer of a leaf per hour.

25

glucose
produced
per hour in

upper ' palisade ' spongy ' lower
epidermis mesophyll mesophyll epidermis

part of leaf

Figure 13

Describe the difference in the mass of glucose produced per hour in the palisade
mesophyll and the mass of glucose produced in the spongy mesophyll shown in
Figure 13.

@
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(c) (i) Glucose is produced in a leaf.

Glucose is a

vitamin

protein

A
B
C lipid
D

carbohydrate
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9 Astudent compared the number of stomata on the upper and lower surfaces of a leaf.

She completed a leaf peel as shown in Figure 22.

leaf
peel
leaf glass
slide  coverslip
-> >
leaf
peel
leaf coated with clear layer of nail varnish layer of nail varnish placed
nail varnish removed on a microscope slide
Figure 22

The layer of nail varnish shows an impression of the cells on the surface of the leaf.

(@) () State why a coverslip s placed on top of the leaf peel.

m

(i) Explain why the leaf peel rather than the whole leaf was viewed with a microscope.
2)





image21.PNG
Question Answer Mark
Number
7(a) A the upper leaves allow more light to reach the lower | (1)
leaves
AO021
The only correct answer is A
B is not correct because the arrangement of leaves does not
affect the need for stomata.
C is not correct because the phloem does not absorb water
and would not explain the leaf arrangement.
D is not correct because the leaves would not be arranged to
increase the amount of leaf eaten by insects.
Question Answer Additional Mark
Number guidance
7(b) measurement ®3)
20 mm (1) accept 2 mm
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substitution
20+0.05(1)

evaluation
400 (times)

accept
18t0 22 +0.05

accept 360 to 440
(times)

award full marks
for answer with no
working shown

A02.2
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Question Answer Additional Mark
Number guidance
8(c) A description including two from: @)
« (dissolved) in water (1) AO21
« diffusion through the root | accept active
M transport through
the plant
* (sowater moves) through | reject phloem
the xylem (1)
* by transpiration (stream) accept evaporated
[©) from the leaves
« into leaves by diffusion (1)
Question Answer Additional Mark
Number guidance
8(d) (i) An explanation linking: 2
* aslight intensity decreases | accept reverse AO3 1ab

the number of (small)
plants (per m?) decreases
m

because the (small) plants
will not be able to
photosynthesise enough
m

argument
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Question Answer Additional Mark
Number guidance
8(d) (i) Any one from: m

* same time of day (1) AO3 1ab

* same meter (1)

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

* same person makes the
readings (1)

« meter held vertically each
time (1)

accept other valid
variables that
should be
controlled
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Question | Answer Mark
number
3(a)(ii) An explanation linking: (2)

« has along / thin / finger like projection (1) AO1.1

.
OR
.
.

which increases the (surface) area (1)

cell wall is thinner (1)
(so) the distance water travels is shorter (1)
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Question | Answer Mark

number guidance

8(a) An explanation including the (2)
following: AO02.1

« lower surface (of leaf) is not
in contact with air / is in water

1)

« 5o gas exchange cannot occur
(1)

accept water would
enter the stomata

accept oxygen
/carbon dioxide
/water (vapour)

accept reduced/no
transpiration
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Question | Answer Mark

number

8(b)(ii) C sucrose (1)
AO1.1

The only correct answer is C sucrose
A is incorrect because glycerol is not a sugar

B is incorrect because although ribose is a sugar this is
found in DNA

D is incorrect because starch is not a sugar
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Question | Answer Additional guidance | Mark

number

8(b)! A description including two from: (2)
AO1.2

e in the phloem (1)
« dissolved (in water) (1)
« by translocation (1)

* using active transport (1)

reject xylem

accept by diffusion
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amount of pondweed
« use the same pondweed each time.
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Question | Indicative content Mark
number
9(c)* (6)

A03 3a and A02 2 (6 marks)
Plan for the investigation

« put a light (source) at a distance away from the
pondweed

+ measure the volume of oxygen / count the
number of bubbles

* inasettime

« repeat with the light at different distances

Variables and how to control them

ambient light
« use darkened room / close curtains / turn lights
out
« use a light meter to measure light intensity
* use the same light source at each distance

temperature (of water)
* use a heat shield
* use a thermometer and add cold water as
necessary

carbon dioxide concentration (in water)
+ add sodium hydrogen carbonate to the water

bubbles contain different volumes of gas
« measure volume of oxygen in the test tube
« replace the test tube with a measuring cylinder

acclimatisation period
« wait for the rate to settle down before you count
the bubbles
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Level

Descriptor

+__No awardable content

Level 1

« The plan attempts to link and apply knowledge and
understanding of scientific enquiry, techniques and procedures,
flawed or simplistic connections made between elements in the
context of the question. (A02)

« Analyses the scientific information but understanding and
connections are flawed. An incomplete plan that provides limited
synthesis of understanding. (AO3)

Level 2

34

« The plan is mostly supported through linkage and application of
knowledge and understanding of scientific enquiry, techniques
and procedures, some logical connections made between
elements in the context of the question. (AO2)

* Analyses the scientific information and provides some logical
connections between scientific enquiry, techniques and
procedures. A partially completed plan that synthesises mostly
relevant understanding, but not entirely coherently. (AO3)

Level 3

5-6

« The plan is supported throughout by linkage and application of
knowledge and understanding of scientific enquiry, techniques
and procedures, logical connections made between elements in
the context of the question. (A02)

« Analyses the scientific information and provide logical
connections between scientific concepts throughout. A well-
developed plan that synthesises relevant understanding
coherently. (AO3)
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Question | Answer Additional guidance | Mark
number
3(a)ii) Substitution Full marks for correct
0.08 (mm) x 50 (1) answer with no @
working shown
evaluation
=4 (mm)

AO2.1
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Answer

Question Additional Mark
number guidance
4(b)(i
() Substitution: (2)
288 000 + 36 000 (= 8) (1) 022

Evaluation:

1:8

award full marks
for correct ratio
with no working
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Question | Answer Additional Mark
number guidance
4 (b)(ii) | An explanation including:
2
* increases the surface *
area (1) AO11

« for absorption of (more)
mineral ions / named
mineral ions / water (1)

accept increases
anchorage (1)
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Question | Answer Mark
number
6(a)(i) D waxy cuticle (1)
1. The only correct answer is D AO21
A is not correct because R is not the cell wall
B is not correct because R is not cytoplasm
C is not correct because R is not the stomata
Question | Answer Mark
number Additional guidance
6(a)(ii) | A description including: (2)
« more glucose produced in AO 3 1la
the palisade (mesophyll) AO 3 1b

layer (1)

« correct manipulation of data
- e.g. 14 mg more / 2.75

times more (1)

accept more than double
/ almost three times
more.
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Question | Answer Mark
number
6(c)(i) D  carbohydrate (1)

1. The only correct answer is D AO11

A is not correct because glucose is not a vitamin
B is not correct because glucose is not a protein

C is not correct because glucose is not a
carbohydrate
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Question | Answer Additional Mark
number guidance
9(a)(i) Any one from: ignore to prevent (1)
drying out
A0 22
« keep leaf peel flat (1)
« keep leaf peel in place (1)
« protect the (objective) lens (1)
« protect the specimen (1)
Question | Answer Additional Mark
number guidance
9(a)(ii) An explanation linking two of the (2)
following:
A0 22

« the leaf peel is thin / leaf is too
thick (1)

« as the leaf peel allows light to
pass through it/the leaf would
not allow light to shine through
it (1)

« to enable the {stomata / cells/
guard cells} to be identified (1)

accept leaf would
be opaque

accept to see
stomata / cells
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