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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at the
standardisation events which all associates participate in and is the scheme which was used by them in
this examination. The standardisation process ensures that the mark scheme covers the students’
responses to questions and that every associate understands and applies it in the same correct way.
As preparation for standardisation each associate analyses a number of students’ scripts. Alternative
answers not already covered by the mark scheme are discussed and legislated for. If, after the
standardisation process, associates encounter unusual answers which have not been raised they are
required to refer these to the Lead Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark
schemes on the basis of one year's document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.

Further copies of this mark scheme are available from aga.org.uk

Copyright information

AQA retains the copyright on all its publications. However, registered schools/colleges for AQA are permitted to copy material from this booklet for their own
internal use, with the following important exception: AQA cannot give permission to schools/colleges to photocopy any material that is acknowledged to a third
party even for internal use within the centre.

Copyright © 2022 AQA and its licensors. All rights reserved.
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Information to Examiners

1. General

The mark scheme for each question shows:

¢ the marks available for each part of the question

the total marks available for the question

the typical answer or answers which are expected

extra information to help the examiner make their judgement

the Assessment Objectives and specification content that each question is intended to cover.

The extra information is aligned to the appropriate answer in the left-hand part of the mark scheme and
should only be applied to that item in the mark scheme.

At the beginning of a part of a question a reminder may be given, for example: where consequential
marking needs to be considered in a calculation; or the answer may be on the diagram or at a different
place on the script.

In general the right-hand side of the mark scheme is there to provide those extra details which confuse
the main part of the mark scheme yet may be helpful in ensuring that marking is straightforward and

consistent (for example, a scientifically correct answer that could not reasonably be expected from a
student’s knowledge of the specification).

2. Emboldening and underlining

2.1 In alist of acceptable answers where more than one mark is available ‘any two from’ is used, with
the number of marks emboldened. Each of the following bullet points is a potential mark.

2.2 Abold and is used to indicate that both parts of the answer are required to award the mark.

2.3 Alternative answers acceptable for a mark are indicated by the use of or.
Alternative words in the mark scheme are shown by a solidus eg allow smooth / free movement.

2.4 Any wording that is underlined is essential for the marking point to be awarded.
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3. Marking points

3.1

3.2

3.3

3.4

Marking of lists

This applies to questions requiring a set number of responses, but for which students have
provided extra responses. The general principle to be followed in such a situation is that

‘right + wrong = wrong’.

Each error / contradiction negates each correct response. So, if the number of errors /
contradictions equals or exceeds the number of marks available for the question, no marks can be
awarded.

However, responses considered to be neutral (indicated as * in example 1) are not penalised.

Example 1: What is the pH of an acidic solution?

[1 mark]
Student Response Marks
awarded
1 green, 5 0
2 red*, 5 1
3 red*, 8 0
Example 2: Name two magnetic materials.
[2 marks]
Student Response Marks awarded
1 iron, steel, tin 1
2 cobalt, nickel, nail* 2

Use of symbols / formulae

If a student writes a chemical symbol / formula instead of a required chemical name, or uses
symbols to denote quantities in a physics equation, full credit can be given if the symbol / formula
is correct and if, in the context of the question, such action is appropriate.

Marking procedure for calculations

Marks should be awarded for each stage of the calculation completed correctly, as students are
instructed to show their working. At any point in a calculation students may omit steps from their
working. If a subsequent step is given correctly, the relevant marks may be awarded.

Full marks are not awarded for a correct final answer from incorrect working.

Interpretation of ‘it’

Answers using the word ‘it’ should be given credit only if it is clear that the ‘it’ refers to the correct
subject.
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

Errors carried forward

An error can be carried forward from one question part to the next and is shown by the
abbreviation ‘ecf’.

Within an individual question part, an incorrect value in one step of a calculation does not prevent
all of the subsequent marks being awarded.

Phonetic spelling

Marks should be awarded if spelling is not correct but the intention is clear, unless there is a
possible confusion with another technical term.

Brackets

(.....) are used to indicate information which is not essential for the mark to be awarded but is
included to help the examiner identify the sense of the answer required.

Allow

In the mark scheme additional information, ‘allow’ is used to indicate creditworthy
alternative answers.

Ignore

Ignore is used when the information given is irrelevant to the question or not enough to gain the
marking point. Any further correct amplification could gain the marking point.

Do not accept

Do not accept means that this is a wrong answer which, even if the correct answer is given as
well, will still mean that the mark is not awarded.

Numbered answer lines

Numbered lines on the question paper are intended to support the student to give the correct
number of responses. The answer should still be marked as a whole.

Level of response marking instructions

Extended response questions are marked on level of response mark schemes.
o Level of response mark schemes are broken down into levels, each of which has a descriptor.
o The descriptor for the level shows the average performance for the level.

e There are two marks in each level.

Before you apply the mark scheme to a student’s answer, read through the answer and, if
necessary, annotate it (as instructed) to show the qualities that are being looked for. You can then
apply the mark scheme.
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Step 1: Determine a level

Start at the lowest level of the mark scheme and use it as a ladder to see whether the answer meets
the descriptor for that level.

The descriptor for the level indicates the different qualities that might be seen in the student’s
answer for that level. If it meets the lowest level then go to the next one and decide if it meets this
level, and so on, until you have a match between the level descriptor and the answer. With practice
and familiarity you will find that for better answers you will be able to quickly skip through the lower
levels of the mark scheme.

When assigning a level you should look at the overall quality of the answer. Do not look to penalise
small and specific parts of the answer where the student has not performed quite as well as the rest.
If the answer covers different aspects of different levels of the mark scheme you should use a best
fit approach for defining the level.

Use the variability of the response to help decide the mark within the level, ie if the response is
predominantly level 2 with a small amount of level 3 material it would be placed in level 2 but be
awarded a mark near the top of the level because of the level 3 content.

Step 2: Determine a mark

Once you have assigned a level you need to decide on the mark. The descriptors on how to
allocate marks can help with this. The exemplar materials used during standardisation will help.
There will be an answer in the standardising materials which will correspond with each level of the
mark scheme. This answer will have been awarded a mark by the Lead Examiner. You can
compare the student’s answer with the example to determine if it is the same standard, better or
worse than the example. You can then use this to allocate a mark for the answer based on the Lead
Examiner’'s mark on the example.

You may well need to read back through the answer as you apply the mark scheme to clarify points
and assure yourself that the level and the mark are appropriate.

Indicative content in the mark scheme is provided as a guide for examiners. It is not intended to be
exhaustive and you must credit other valid points. Students do not have to cover all of the points
mentioned in the indicative content to reach the highest level of the mark scheme.

You should ignore any irrelevant points made. However, full marks can be awarded only if there are
no incorrect statements that contradict a correct response.

An answer which contains nothing of relevance to the question must be awarded no marks.
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Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 1 AO1
4.2.1
4221
Question Answers Extra information Mark AO/
Spec. Ref.
01.2 1 AO1
Mark with 4221
01.3
Question Answers Extra information Mark AO/
Spec. Ref.
01.3 1 AO1
Mark with
01.2 1 AO2
any one from:
e produces (hydrochloric) acid allow contains (hydrochloric) 4221
acid 4.3.1.6

e optimum / best condition for
enzyme / protease to act

allow optimum / best
condition to digest food / protein
allow ecf from question 01.2

allow to Kill microorganisms /
bacteria / pathogens
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) : : AO/
Question Answers Extra information Mark Spec. Ref.
01.4 liver 1 AO1

4221
Question Answers Extra information Mark AO/
Spec. Ref.
01.5 it increases the surface area of 1 AO1l
fats 4221
Question Answers Extra information Mark .
Spec. Ref.
01.6 ) -, ) 2 AO1
Protein Benedict’s solution 42921
RPAS3
Starch Biuret reagent
Sugar lodine solution

all three correct for 2 marks
one or two correct for 1 mark

extra line from a box negates that box
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Question Answers Extra information Mark AO/
Spec. Ref.
01.7 any one from: 1 AO1
e wear goggles 4221
e use a water bath to heat the RPA3
solution / mixture
e wash spills from bench / skin | allow wash hands
allow wear gloves
ignore examples such as tie hair
back or move bags under bench
. . . AO/
Question Answers Extra information Mark
Spec. Ref.
01.8 Benedict’s and iodine tests only 1 AO3
4221
RPA3
Question Answers Extra information Mark AO/
Spec. Ref.
01.9 any one from: 1 AO1
¢ starch (molecule) is (to0) allow idea that starch needs to 4221
large be broken down into small /
soluble molecules
¢ starch (molecule) is insoluble
Total Question 1 11
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Question 2

Question

Answers

Extra information

Mark

AO/
Spec. Ref.

02.1

cells contain (many)
chloroplasts

allow positioned nearest to the
light

or

at the top of the leaf

allow cells are closely packed
or

no gaps between cells

allow chlorophyll for chloroplast

AO1
41.1.3
42.1
423.1
4411

Question

Answers

Extra information

Mark

AO/
Spec. Ref.

02.2

stomata

AO1
4231
4.2.3.2

Question

Answers

Extra information

Mark

AO/
Spec. Ref.

02.3

[ length) = 28
(real leng )—400

(real length in mm =) 0.07

(real length in um =) 70

allow answer given for length in
mm correctly multiplied by 1000

AO2
4111
41.1.2
41.15

RPA1l

10
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i . . AO/
Question Answers Extra information Mark Spec. Ref.
024 diffusion 1 AO1

41.3.1
Question Answers Extra information Mark AO/
Spec. Ref.
no marks if wrong cell chosen
02.5 A 1 AO3
Reason any one from: 1 AO2
o steeper (diffusion) gradient
¢ bigger difference in allow higher concentration of 4.1.3.1
concentration of carbon carbon dioxide outside the cell
dioxide inside and outside the | than inside the cell
cell allow particles / molecules for
carbon dioxide
Question Answers Extra information Mark .
Spec. Ref.
02.6 (number / amount of) bubbles allow volume of gas / oxygen 1 AO1
4.41.2
RPA5
time allow suitable timeeg 1/5/10 1

minutes
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Question Answers Extra information Mark AO/
Spec. Ref.
do not accept colour of light
02.7 ignore time AO3
any two from: 2 4.4.1.2
e temperature (of water) RPA5
¢ light intensity allow amount of light
or ignore light unqualified
distance of light (from
pondweed)
e concentration of carbon allow amount / mass of sodium
dioxide (in water) hydrogen carbonate (in water)
allow type / size of plant
ignore volume of water / solution
i . . AO/
Question Answers Extra information Mark
Spec. Ref.
02.8 y-axis labelled: 1 AO2
rate of photosynthesis in 4.4.1.2
arbitrary units RPA5
suitable scale 1
all bars plotted correctly allow + %2 a small square 1
the bars can be in any order
all bars labelled correctly 1

12
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
02.9 blue 1 AO3

4.4.1.2
RPAS5
Total Question 2 17
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Question 3
Question Answers Extra information Mark AO/
Spec. Ref.
03.1 fungus 1 AO1
43.1.4
Question Answers Extra information Mark AO/
Spec. Ref.
03.2 less / no chlorophyll allow reference to chloroplasts 1 AO2
or for chlorophyll 4.41.2
chlorophyll has been broken
down
Question Answers Extra information Mark .
Spec. Ref.
03.3 less photosynthesis 1 AO2
or 43.1.4
less light absorbed 44.1.1
44.1.2
(so) less glucose / sugar formed 1

or
less light absorbed (1)

(so) less photosynthesis (1)

14
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Question Answers Extra information Mark AO/
Spec. Ref.
03.4 AO2
Creates a barrier to the 4.3.1.4
movement of pathogens
Remove and burn
infected leaves [ ——u___ Pathogens are killed 1
Reduces the chance of
Water the roots of I pathogens being spread 1
the plant only, by water droplets
not the leaves
Reduces the temperature
so pathogens reproduce
less
extra line from a box negates that box
) . . AO/
Question Answers Extra information Mark
Spec. Ref.
03.5 virus 1 AO1
4312
) . . AO/
Question Answers Extra information Mark
Spec. Ref.
03.6 by mosquito bites allow by mosquitos 1 AO1

43.15
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. . . AO/
Question Answers Extra information Mark Spec. Ref.
03.7 drain water from swamps 1 AO2

4.3.1.5
Total Question 3 9

16
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Question 4
Question Answers Extra information Mark AO/
Spec. Ref.
04.1 nucleus 1 AO2
41.1.1
41.1.2
4.2.2.7
Question Answers Extra information Mark AQ
Spec. Ref.
04.2 cells never stop dividing 1 AO1
4227
Question Answers Extra information Mark .
Spec. Ref.
04.3 allow smoke / tar / carcinogens AO2
for chemicals 4.2.2.6
ignore nicotine unqualified 4.2.2.7
any one from: 1

¢ chemicals enter the lungs
(first)

¢ chemicals are inhaled

¢ chemicals are more
concentrated in the lungs
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Question Answers Extra information Mark Sp?cc.) Fleef.
04.4 (cancer cells transported) in the 1 AO2
blood 4.2.2.2
4.2.2.3
4.2.2.7
Question Answers Extra information Mark AO/
Spec. Ref.
04.5 any one from: 1 AO3
¢ (smoking) will damage the allow poor chance of success 4.2.2.6
new lung allow (smoking) will increase the 4.2.2.7
risk of cancer developing in the
new lung
allow wastes a healthy lung
¢ (NHS has) limited financial
resources
¢ the lung could be used for allow there is a shortage of
someone else (who does not | lungs
smoke)
e illness is self-inflicted
or person is not attempting to
help themselves
Question Answers Extra information Mark AO/
Spec. Ref.
04.6 300 answer line takes precedence 1 AO2
4.2.2.6

4.2.2.7

18
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Question Answers Extra information Mark s AO/
pec. Ref.
ignore references to smoking
04.7 any one from: 1 AO2
o little exposure to ionising allow do not use sunbeds 4.2.2.6
radiation 4.2.2.7
o little exposure to the sunlight /
UV (light)
e more use of sunscreen allow better sunscreen
e little exposure to carcinogens | allow named carcinogen
o little cell / DNA / gene
damage
allow skin cancer takes a long
time to develop
Question Answers Extra information Mark .
Spec. Ref.
04.8 any one from: 1 AO3
¢ most new cases each year 4.2.2.6
are in males / people aged 4.2.2.7

65-69 (years)

new cases per year increases
(from age 15) up to 69 (years)
new cases per year
decreases from age 69 to 90
(+ years)

allow any upper age of 65-69
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Question Answers Extra information Mark SpeAcc.)F/Qef.
04.9 any two from: 2 AO3
¢ improved treatment / drugs 4.2.2.6
o earlier diagnosis 4.2.2.7
e improved cancer screening allow improved technology /
machinery
¢ improved patient / doctor allow improved patient diet /
knowledge (of dangers / lifestyle
treatments)
Total Question 4 10

20
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Question 5
Question Answers Extra information Mark AO/
Spec. Ref.
05.1 both have a cell membrane 1 AO1
41.1.1
both have cytoplasm 1
Question Answers Extra information Mark AO/
Spec. Ref.
05.2 ignore vomiting / sickness / AO1
diarrhoea 4.3.1.3
ignore feel unwell unqualified
ignore rashes
any one from: 1
o fever allow high temperature
allow sweating / chills
e abdominal / stomach cramps
Question Answers Extra information Mark AO/
Spec. Ref.
allow phonetic spelling
05.3 penicillin 1 AO2

4.3.1.9
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Question Answers Extra information Mark AO/
Spec. Ref.
05.4 any one from: 1 AO3
¢ only a few bacteria killed so allow bacteria reproducing when 43.1.1
live bacteria continued to course started 43.1.3
reproduce 4.3.1.8
¢ time delay before antibiotic allow takes time (for antibiotic)
reached bacteria to travel through the body
¢ time delay before antibiotic allow takes time (for antibiotic)
could kill bacteria to work
) . . AO/
Question Answers Extra information Mark
Spec. Ref.
05.5 there were fewer toxins in the 1 AO2
body than at day 0 43.1.1
Question Answers Extra information Mark .
Spec. Ref.
05.6 to reduce / prevent resistant ignore references to bacteria 1 AO1
strains / bacteria developing becoming immune 4.3.1.8

or

to reduce / prevent antibiotic
resistance (in bacteria)

allow because they will get
better without taking any
antibiotics

ignore body will fight the
infection unqualified

allow some infections are
caused by viruses

allow because they have been
told not to by NHS / NICE

22
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) . . AO/
Question Answers Extra information Mark Spec. Ref.
05.7 1 AO2

4.2.2.3
4.3.1.7
Question Answers Extra information Mark AO/
Spec. Ref.
05.8 1 AO2
4.2.2.3
Total Question 5 9
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Question 6
Question Answers Extra information Mark AO/
Spec. Ref.
06.1 gene must be in this order 1 AO1
41.1.1
chromosome 41.1.2
41.2.1
nucleus
cell
Question Answers Extra information Mark AO/
Spec. Ref.
06.2 differentiation ignore specialisation 1 AO1
41.1.4
Question Answers Extra information Mark AO/
Spec. Ref.
06.3 4 allow 15 1 AO2
41.2.2
Question Answers Extra information Mark AO/
Spec. Ref.
06.4 46 allow 23 pairs (of chromosomes) 1 AO2
4.1.2.1

4122

24
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Question Answers Extra information Mark AO/
Spec. Ref.
06.5 Stage 1 any one from: 1 AO1
o (cell) growth 4.1.2.2
¢ increase in number of sub- allow increase in number of
cellular structures organelles / ribosomes /
mitochondria
o DNA replicates allow genetic material for DNA
allow DNA doubles / duplicates
e chromosomes double /
duplicate / replicate
Stage 2 any one from: ignore mitosis occurs 1
¢ (one set of) chromosomes allow chromosomes line up
pulled to each end of cell across the centre of the cell
allow chromosomes move to
opposite ends of the cell
¢ two nuclei form allow nucleus divides / splits
(into two)
Stage 3 any one from: 1

e cytoplasm / membrane
divides
e two identical cells formed

allow cytokinesis
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. AO/
Question Answers Mark Spec. Ref.
06.6 Level 2: Scientifically relevant features are identified; the way(s) in 4-6 AO3

which they are similar / different is made clear and (where

appropriate) the magnitude of the similarity / difference is noted.

Level 1: Relevant features are identified and differences noted. 1-3 AO2
No relevant content 0

26
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Indicative content

General comparisons:

boys height at birth (slightly) greater than girls height
boys are (slightly) taller than girls up to age 11

correct height comparisons eg boys are approximately 4 / 5 cm
taller than girls up to age 11

girls and boys are the same height at age 11

girls are taller than boys between age 11 and age 14
girls and boys are the same height at age 14

boys are taller than girls above age 14

correct height comparisons eg boys are 5 to 18 cm taller than
girls above age 14

boys (eventually) grow taller than girls
boys carry on growing for a longer time than girls

girls stop growing age 13/ 14/ 15 and boys stop growing age 17
/18

Rate comparisons:

rate of growth similar up to age 10/ 11

girls grow faster than boys between 10/ 11 and 14
allow girls have a greater increase in height between 11 and 14

growth spurt occurs at a younger age in girls
growth spurt starts age 10/ 11 in girls and age 13/ 14 in boys

increased rate of growth in girls aged 10 to 13 /14 and in boys
aged 13t0o 17/18

Key points for Level 2 are correct reference to 0-11 year period, 11-
14 period and after age 14, with at least one correct reference to
rate of growth or use of correct values of height and age to illustrate
rate.

4.1.2.2
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Question Answers Extra information Mark AO/
Spec. Ref.
ignore growth
06.7 AO1
repair of tissues allow repair of organs 1 4.1.1.4
ignore repair of cells
or
replacement of cells allow replacement of tissues
ignore replacement of organs
Total Question 6 14

28
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