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Introduction

The Pearson Edexcel GCSE (9-1) Paper 1 Biology (Higher tier) paper is the first of two papers
taken as part of the GCSE (9-1) Biology qualification. This is the seventh assessment of the
GCSE (9-1) which takes place in May each year, with the exception of 2020 and 2021 where
the paper was sat in the autumn with a much lower entry. In 2022 to compensate for lost
learning candidates had access to an advanced information document for this paper which
detailed some of the content that would be included in the exam and some that was not
included. In line with last year, candidates this year did not have advanced information and
had to prepare for questions from all the topics of the specification included in this paper.

The Biology specification and the qualification follows a linear assessment model whereby
candidates must complete the two papers, worth 100 marks each, in the same single year of
certification. Paper 1: Biology (Higher tier) is assessed by a variety of question types,
including multiple-choice questions, short-answer questions, calculations and extended
open-response questions. Candidates should answer all questions in a time period of 1 hour
and 45 minutes. The extended open-response questions are identified by an asterisk (*) in
the question paper to indicate that marks are also awarded for the ability to structure a
response logically. There are two such questions in this paper. In addition, the GCSE (9-1)
Biology qualification assesses practical knowledge and maths skills; the requirements of
which are given in the specification. Furthermore, there are 8 mandatory core practicals
which candidates must complete prior to the examination, as aspects of working scientifically
are also assessed in questions throughout the paper. Paper 1: Biology (Higher tier) contains
qguestions assessing the content from Topics 1 to 5, as identified in the specification.

In this examination series, candidates were required to respond to questions that tested
their knowledge and understanding of Charles Darwin and the processes behind the stages
of evolution, enzymes and the effect of pH on their activity, the communicable diseases of
malaria and measles, the immune system, Mendel's genetic crosses in pea plants, the
structure of DNA, human evolution and stone tools, plant defences, biological control,
transcription and drug development processes. The first extended open-response question
assessed knowledge on mitosis and the second required candidates to apply their knowledge
of the lytic cycle of a bacteriophage to consider its use as an alternative to antibiotics.
Questions designed to assess practical skills included the use of a water bath to control
temperature, the use of a microscope to view cells, the extraction of DNA from cells,
designing a method that could be used to monitor growth in a child and the core practical for
Topic 5, testing the effectiveness of antibiotics. The math skills assessed in this paper related
to calculating percentage probabilities, ratios, magnification calculations, percentages and
giving numbers to a specific number of significant figures.
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There are now many past papers with mark schemes and examiners' reports available as
well as practical support booklets for this qualification and it is clear that these resources are
being utilised as part of the revision process. The use of scientific terminology in responses
continues to improve, not just in higher ability candidates. Most candidates were able to
access both extended writing responses and the responses to practical questions on
microscopes, DNA extraction and testing antibiotics, showing improved understanding. The
process of drug discovery and testing had not previously been examined to the level of detail
it was assessed at this year and candidates found it challenging to explain the reasons
behind the processes involved. Analysis of the data from a clinical trial lacked detail. In
contrast, candidates were able to effectively explain the decrease in the number of cases of
measles as a result of vaccination and analyse differences in stone tools linked to human
evolution. They were also able to describe changes that have occurred during human
evolution and the outcomes of the Human Genome Project. The question on evolution
indicated some confusion between causes of variation and the role of selection pressures.
Candidates struggled to expand explanations on the role of biological control beyond the
idea that it would increase crop yield. In contrast the question on transcription, which is a
higher specification statement, showed a very good understanding of the process.

There was an improvement in the level of detail given in answers to practical questions. It is
clear that many candidates had completed the practical to extract DNA from cells, used a
microscope and were familiar with aseptic techniques and the manipulation of agar plates
with bacteria growing on them to test the effectiveness of antibiotics. In general, maths
qguestions showed a good level of understanding. Although some candidates did not give
answers to the correct order of magnitude when calculating the actual size of a
mitochondrion, when given the image size and magnification. When calculating the number
of people involved in a trial, some candidates did not give the answer to the number of
significant figures requested in the question.
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Question 1 (a)(ii)

This question asked for two causes of variation. The first marking point related to genetics,
mutation or alleles, the second marking point was causes linked to sexual reproduction and
the final marking point was around the influence of the environment or named
environmental factors. Most candidates gained two marks. Where marks were lost it was
because candidates explained the consequences of variation and related their answers to
the idea of adapting or evolving to the environment.

(i) Figure 1 shows some stages of the theory of evolution.

overproduction — variation — survival of the fittest

Figure 1

State two causes of variation in organisms.

N / ResultsPlus

/'--.‘. Examiner Comments

This response refers to the two causes of variation stated on the
specification.
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(i) Figure 1 shows some stages of the theory of evolution.

overproduction —» variation —» survival of the fittest

Figure 1

State two causes of variation in organisms.
(2)

.-""F--:

¢ { ResultsPlus
I/--._ Examiner Comments

This response scored two marks. Although a change in the
environment is a selection pressure, environment was credited as one
of the causes of variation. Named environmental factors were also
credited against this marking point.

”V ResultsPlus
~<L_\

) Examiner Tip
Make sure you understand the difference between the causes of
variation and the selection pressures in the theory of evolution.
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This scored one mark for genetic mutation. Organisms evolving different characteristics as a
result of selection pressures is not the cause of the variation.

(i) Figure 1 shows some stages of the theory of evolution,
overproduction — variation — survival of the fittest

Figure 1

State two causes of variation in organisms.
(2)

. chamctenstics Jvm lhﬂtﬂnt Stechion pressures
o Lffuent quhul areaS though a prcess cafled najwal Sclechon -

N,

~ < ResultsPlus

/--.. Examiner Comments

Make sure you understand the differences between variation,
adaptations and selection pressures.
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Question 1 (a)(iii)

This question gave disease as an example of a selection pressure and asked for another
example. Marks were awarded for changes in the environment, competition, predators, ideas
around a change in prey or food source or natural disaster. Most candidates gained the mark
for the idea of a change in the environment or predators, some gave specific examples such
as famine or climate change. The mark was not awarded for climate or environment unless it
was linked to the idea of a change.

(iii) Disease is an example of a selection pressure.

Give one other example of a selection pressure that leads to survival of
the fittest.

N
Y { ResultsPlus
/--.. Examiner Comments

This gained one mark for change in the weather/climate which would
Create a selection pressure.

(iii) Disease is an example of a selection pressure.

Give one other example of a selection pressure that leads to survival of
the fittest.

Ot oT a1k aT2 ARETSX o R =T oY llx ! e d A

N,
Y { ResultsPlus
/‘--. Examiner Comments

Competition is a selection pressure that will result in survival of the
fittest so the response gained the mark.
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(ili) Disease Is an example of a selection pressure.

Give one other example of a selection pressure that leads to survival of
the fittest.

ﬂ ResultsPlus
Examiner Comments

Climate was insufficient for the mark as it did not give any indication
that there was a change in climate which would be needed to create a
selection pressure.
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Question 1 (b)(i)

This question asked for reasons why animals to the west of the Wallace line were different to
animals to the east of the Wallace line. Most candidates recognised that this is likely to be
due to differences in the environment or differences in food, predators or prey. Some
responses gave the idea of geographical isolation or that they had different ancestors. Marks
were not awarded for the idea that they've evolved or that natural selection or adaptations
had occurred as this is not a reason for the differences.
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(b) Figure 2 shows the location of the Wallace line, an imaginary line Alfred Wallace
suggested, based on his research.

Wallace found that animals to the west of the line were different from animals to
the east of the line.

(Source: https://www.dailymail.co.uk/sciencetech/article-4279382/Animal-evolution-
shaped-movements-Earth.html)

Figure 2

(i) Suggest two possible reasons why animals to the west of the Wallace line are
different from animals to the east of the Wallace line.

(2)

....... ¥ Qocd sowceh @3y dufend Mgy

Examiner Comments

The reasons stated in this response were sufficiently different to gain
two marks. The response gave specific examples including weather
and food sources.
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(b) Figure 2 shows the location of the Wallace line, an imaginary line Alfred Wallace
suggested, based on his research.

Wallace found that animals to the west of the line were different from animals to
the east of the line.

(Source: https://mww.dailymail.co.uk/sciencetech/article-4279382/Animal-evolution-
shaped-movements-Earth.html)

Figure 2

(i) Suggest two possible reasons why animals to the west of the Wallace line are
different from animals to the east of the Wallace line.
: (2)

Examiner Comments

This gained one mark for different climates. Different resources was
too vague.

4 ResultsPlus

Examiner Tip
Avoid terms like resources which is vague and does not demonstrate
sufficient scientific knowledge.
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(b) Figure 2 shows the location of the Wallace line, an imaginary line Alfred Wallace
suggested, based on his research.

Wallace found that animals to the west of the line were different from animals to
the east of the line.

(Source: https://www.dailymail.co.uk/sciencetech/article-4279382/Animal-evolution-
shaped-movements-Earth.html)

Figure 2
B
(i) Suggest two possible reasons why animals to the west of the Wallace line are
different from animals to the east of the Wallace line.
(2)

Examiner Comments
This gains one mark for different selection pressures. Ideas such as
evolution, natural selection or adaptations are not reasons why there
are differences.
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Question 1 (b)(ii)

Most candidates were able to give a correct reason for why the work of Alfred Wallace
encouraged Charles Darwin to publish his theory of evolution. A range of different reasons
were given including the idea that the work of Wallace provided more evidence, supported
Darwin’s theory or showed that animal populations could adapt or evolve to their
environment. Some candidates were credited for suggesting Darwin wanted to get the credit.

(i) Give one reason why the work of Alfred Wallace encouraged Charles Darwin
to publish his theory of evolution.
he L

ﬁecawﬁéﬁﬁw&/ﬁm/ﬂeﬂwvrfg:emfﬂbhﬁmMm
wpecks lsed on lcolin

.--"'-:.\ .
y /\, ResultsPlus
I/--.. Examiner Comments

This was not sufficient for the mark as Darwin and Wallace did not
show that there was genetic variation.

(i) Give one reason why the work of Alfred Wallace encouraged Charles Darwin
to publish his theory of evolution.

.s:%r LMJ hat

.---‘-I:\ .
V { ResultsPlus
I/--.. Examiner Comments

The link between organisms evolving due to their environment was
credited as a reason as it indicates that the work from both scientists
came to the same conclusions.
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(i) Give one reason why the work of Alfred Wallace encouragéd Charles Darwin
to publish his theory of evolution.
(1)

N

ig ResultsPlus
Examiner Comments

This was sufficient for the mark, the idea that the work of Wallace
supported the work of Darwin.
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Question 2 (a)(ii)

This question asked for a description of the trend from the graph for the enzyme pepsin.
Marks were awarded for the idea that activity increased up to pH2, that pH2 was the
optimum and at a pH higher than 2 the activity decreased again. Nearly all candidates
identified pH2 as the optimum or the most effective pH. Candidates did not always gain full
marks when they tried to explain the trend as they often did not give a sufficient description
of the trend increasing and then decreasing. Very few candidates described the trend for
trypsin indicating that they had read the question correctly.

(i) Describe the trend in the graph for the enzyme pepsin.

Use data from the graph to support your answer.

N
\/ { ResultsPlus
/‘--. Examiner Comments

This gained one mark for the optimum of pH2. The response does not
fully describe the trend.
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This shows a detailed description of the trend shown in the figure and gained full marks.

Describe the trend in the graph for the enzyme pepsin.

Use data from the graph to support your answer.
(3)

:....ﬂ.&...k.m....p.ﬂ_....‘.\m.r.tm.u,._,s.h..z__:;.mgmo. ...... o ﬁumcjmswummuus

ENLavAL
TINR OPRMOW peret. oW Gor e SIL 15 2. be CanSa. S AtAYIY

\smsmmmt’fhisoww
TS AN R INEeeeses RSt P 2. B entaoae ORMYY,. detreases
“Theanlgwmmwgmmcmtsmaenp\*\Dm

ﬂ ResultsPlus
Examiner Comments

Describing trends in graphs and data tables is a skill which should be
taught during delivery of the course. It doesn't require any specific
revision to gain the marks in the exam.

- ResultsPlus
\/

) Examiner Tip
When describing a trend, say what you can see happening in the graph
and use data to support your answer.
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Question 2 (a)(iii)

Nearly all candidates were able to identify that pH8 was the optimum for the enzyme trypsin.
Those candidates who did not gain the mark gave pH2 which is the optimum for pepsin.
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Question 2 (a)(iv)

This question was answered well by most candidates, they were asked to explain why there is
no trypsin activity at pH5. Marks were credited for a linked explanation that included points
from pH5 being too acidic, that the active site had changed, so the substrate would not fit,
resulting in no enzyme substrate complexes forming and that this meant that the enzyme
was denatured. Most candidates linked pH5 being too acidic to causing the enzyme to
denature and the active site to change shape.

(iv) Explain why there is no trypsin activity at E_!j_g
o (3)

................ eH .S IS  wemsser cclalc  aunch Mg @A

___________ A T O A ke A O
/ ResultsPlus

\//‘-—-‘: Examiner Comments

This response scored one mark for the enzyme being denatured.
Cannot work repeats the idea of no activity from the question. pH5 is
acidic was insufficient as it needed to be the idea of too acidic or too
low pH. Further details on the effect of pH on the enzyme were needed
to gain full marks.

v ResultsPlus
<

Examiner Tip

If you use a key word such as denatured, make sure you explain what it
means to gain additional marks.
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plain why there is no trypsin activity at pH 5.

(3)

.,.m QA A WO \OW S0 ko0 andic sow emwm .......... -
0088 AN BT See ki —50
VRW P00 FONOS VAR CANCA.... nbhw.nu SO.HAT HO
NN, SRS AL COMp@KRL. fOrmaeer. S0 O B Cv vm;)
TN 0K S1YR. SO S SCARR. =

I\

ﬂResuﬁsﬁus
Examiner Comments

This response scored full marks for pH is too low/too acidic, the
enzyme denatures, no enzyme-substrate complexes formed and the
active site has changed shape. We did not credit the idea of no
collisions between the substrate and active site as this may still occur.
The correct use of key scientific terms such as active site and
denatured helped this candidate gain full marks.

< ResultsPlus

| Examiner Tip
Make sure you include key words in your answers to 'explain’
questions.
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(iv) Explain why there is no trypsin activity at pH 5.

_ ResultsPlus

Examiner Comments
This response also gained three marks. These were credited for the pH
is too low and the active site will denature which is worth two marks
and they also have the idea of the substrate not being able to bind.
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Question 2 (a)(v)

This practical based question asked how temperature could be controlled in an investigation.
The marks were awarded for using a water bath or incubator. Other methods that indicated
how temperature would be controlled were credited. It was not sufficient to just state that it
would be done in the same room or that a thermometer would be used as these do not

indicate how temperature is controlled.

(v) Temperature is a variable that should be controlled in this investigation.

Give one way the temperature could be controlled.

y { ResultsPlus
/'---. Examiner Comments

This response scored zero. A thermometer measures temperature but
it cannot control it, this is a common misconception that has been
seen on this paper and previously.

_ r(v} Temperature is a variable that should be controlled in this investigation.

Give one way the temperature could be controlled.
(1)

............. D o the rave ft, } atoN ta an. .
........................ IN.Lubatal...

..--*-:.\ .
y /\, ResultsPlus
/‘--. Examiner Comments

An incubator would control temperature so this was accepted as a
possible answer.
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e Ml >0 e vode OF et Cutim *-b
(v) Tem;!rature is a variable that should be controlled in this investigation. ke

Give one way the temperature could be controlled.

e “o' ¢ o

HSue UM exanae o OPNAALM  [rasal far Nuactinn 2 = @ markel

iﬁ ResultsPlus
Examiner Comments

This does not describe how the temperature would be maintained at

40°C and was not credited the mark.

(v) Temperature is a variable that should be controlled in this investigation.

Give one way theEemperature ould be controlled.

U%e,s}famm&/

N\

ﬂ ResultsPlus
Examiner Comments

A water bath would control the temperature so this response gained
the mark.
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Question 3 (a)(ii)

Many candidates gained the mark for knowing that malaria is transmitted by mosquitoes or
vectors. Through the blood, blood transfusions or needle sharing was also accepted.
Incorrect answers that were commonly seen were airborne, by water or body fluids.

(i) State how the pathogen that causes malaria is spread.

(1)

ﬁ/ < ResultsPlus
I/--.. Examiner Comments

This was insufficient for the mark, the idea of through blood was
accepted.

(i) State how the pathogen that causes malaria is spread.
i ———

’waeugh Qovegar: T Nector (S . WORQUIRE.

~ < ResultsPlus

/--._ Examiner Comments

This response scored one, vector was sufficient although this response
also refers to the role of the mosquito.
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Question 3 (b)

This question had a table of data on the number of measles cases reported between 1985
and 2015 which showed a significant decrease in the number of cases over time. Candidates
were asked to explain one conclusion with most candidates gaining full marks. The marks
were awarded for recognising the decreased number of cases and giving the cause as
immunisation or the idea of being immune. Herd immunity was accepted but the idea of
better medicines, hygiene or treatment was not.
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(b) Measles is a disease caused by a virus.

Figure 4 shows the number of measles cases reported in England and Wales from

1985 to 2015.

1985 97408
1995 7447
2005 2089
2015 1193
Figure 4

Explain one conclusion that can be made about the change in the number of
measles cases reported from 1985 to 2015.

............ W@Uy c:nfmm, Cf’o CI:JO @

_ ResultsPlus

Examiner Comments

This response gave a description of the decrease in cases but does not
explain it so was only awarded one mark.

P
T\ ResutcPus

Candidates should ensure they understand the difference between
describing and explaining data.
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(b) Measles is a disease caused by a virus.
Figure 4 shows the number of measles cases reported in England and Wales from

1985 to 2015.

1985 97408
1995 7447
2005 2089
2015 1193
Figure 4

Explain one conclusion that can be made about the change in the number of
measles cases reported from 1985 to 2015.

l‘l&\f\—\fo ')015 Mmr\@ More WQM

INAWAL Vo Ao -

.......... b showy weadh \mmunt }0

Z ResultsPlus

Examiner Comments

This gained full marks for the decrease in the number of cases and the
reference to immunity.
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(b) Measles is a disease catjl-séd_by a virus.

Figure 4 shows the number of measles cases reported in England and Wales from

1985 to 2015.

1985 97408 ﬁ

1995 7447 ORCLQ €3

2005 2089

2015 1193 \V

Figure 4
Explain one conclusion that can be made about the change in the number of

measles cases reported from 1985 to 2015.
(2)

L \ORS ko QONS joneasie. Caseshare

Aecseese Ao A6 20\ Deoses Yns
oeConsSe Qa \ntwose 06

DRENGR Ienson iy EO KR poRneee
OO N N MO A 4

! ResultsPlus

Examiner Comments

This has a detailed explanation for the decrease, referring to immunity
and vaccination and was awarded full marks.
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Question 3 (¢)

Most candidates gained full marks on this question by giving two different immune system
responses to infection. Creditworthy ideas included white blood cells destroying pathogens
or phagocytosis, the production of antibodies or antitoxins, or the production of memory
lymphocytes. Some responses confused antibodies with antigens. Ideas that are correct but
not covered on the specification including the production of more white blood cells and
inflammation were credited as an additional marking point.

(c) Describe two ways the immune system will respond to an infection by
a pathogen.

N { ResultsPlus
/--.. Examiner Comments

This response scored zero. White blood cells attacking pathogens in
insufficient, responses need to give the details of the role of the white
blood cells. This response is also confused between antigens and
antibodies which is commonly seen in weaker responses to the
question.
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(c) Describe two ways the immune system will respond to an infection by
a pathogen.

iﬁ ResultsPlus
Examiner Comments

This gained full marks for the production of antibodies and for
memory lymphocytes. Memory cells was accepted for memory
lymphocytes.

.-r"'\l

\ \ ResultsPlus

Examiner Tip
Learn the different roles of white blood cells in the immune system.

(c) Describe two ways the immune system will respond to an infection by
a pathogen.

‘5:5

\(fu{“\

1€

ﬂ ResultsPlus
Examiner Comments

This response gave two clear and distinct roles of the immune system
in response to infection and was awarded full marks.
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Question 3 (d)

This question asked why Beriberi is not a communicable disease and candidates were
required to communicate that it was not spread from person to person or between people or
that it was not caused by a pathogen. That it was a deficiency or caused by lifestyle was not
credited as it was indicated in the question. Many candidates of all abilities were able to
obtain this mark.

(d) Beriberi is a disease caused by a lack of vitamin B1 in the diet.

Give one reason why beriberi is classed as a non-communicable disease.
(1)

N { ResultsPlus
/--._ Examiner Comments

This response indicates the transfer from person to person and was
awarded the mark.

(d) Beriberi is a disease caused by a lack of vitamin B1 in the diet.

Give one reason why beriberi is classed as a non-communicable disease.
(1)

N { ResultsPlus
I/--.. Examiner Comments

With this response, deficiency is repeating the idea given in the
question and it cannot be spread is not sufficient. The answer needs to
indicate that it is not person to person spread.
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(d) Beriberi is a disease caused by a lack of vitamin B1 in the diet.

Give one reason why beriberi is classed as a non-communicable disease.
(1)

This is a clear reason why a disease would be classed as
non-communicable.
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Question 4 (a)(ii)

For this maths question candidates had to calculate the expected number of pea plants with
purple flowers in a sample of 160 plants using the 3:1 ratio. Two marks were awarded to
most candidates for correctly calculating 120 and those who made a mistake could gain one
mark for a partial calculation.

(ii) Mendel used two of the offspring with purple flowers in another cross.

The pea plants he obtained from this cross produced purple flowers or white
flowers in a ratio of 3: 1.

Calculate the expected number of pea plants with purple flowers, in a sample

of 160 pea plants.
(2)
PurplL + WS
N R A =4

‘_*3.3 = 40 x3 =\10
Number of pea plants with purple flowers = iz—o

N (: ResultsPlus
/--.. Examiner Comments

This shows correct workings out to obtain the correct answer for two
marks.

) Examiner Tip

'f‘ \ ResultsPlus
\

Always include your workings even if you are confident that you have
the correct answer.
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(i) Mendel used two of the offspring with purple flowers in another cross.

The pea plants he obtained from this cross produced purple flowers or white
flowers in a ratio of 3:1.

Calculate the expected number of pea plants with purple flowers, in a sample
of 160 pea plants.

BN T

(2)

Bos 1o, B, HOESIEO

N,

%{ ResultsPlus
Examiner Comments

This shows the ratio rather than the number of pea plants with purple
flowers but it was credited two marks as it is presented in the correct
order for the 3:1 ratio.
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(i) Mendel used two of the offspring with purple flowers in another cross.

The pea plants he obtained from this cross produced purple flowers or white
flowers in a ratio of 3:1.

Calculate the expected number of pea plants with purple flowers, in a sample

of 160 pea plants.
P: W i
DA o ko
|port - 4o
o o
37 120 P = 4

Number of pea plants with purple flowers = \('Ib

N,

%{ ResultsPlus
Examiner Comments

This candidate has correctly calculated the answer but introduced an
error transferring it to the answer line. Examiners will mark the
response on the answer line before looking for possible marks in the
workings.

| Examiner Tip

’”\‘f’“/ ResultsPlus

Always check your answers.
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Question 4 (a)(iii)

Using a Punnett square, candidates needed to calculate the percentage of pea plants that
produced white flowers in this question. They were given the heterozygous genotype for
purple flowers and needed to identify that a pea plant producing white flowers had a
genotype of aa. Completion of the Punnett square gives a percentage probability of 50%. No
marks were awarded for Punnett squares using letters other than A/a. If the white flower
genotype was stated incorrectly, it was possible to gain two marks with the error carried
forward for correctly completing the Punnett square and percentage of white flowers.

(iii) A pea plant producing purple flowers had the genotype Aa.

This pea plant was crossed with a pea plant producing white flowers.

Complete the Punnett square to show the possible genotypes of the offspring.

Show the percentage of pea plants that produce white flowers in your answer.

(3)
white flowers
A o
AA A a
purple flowers
A o OO
Percentage of pea plants that produce white flowers= ... D0 .. %

N { ResultsPlus

Examiner Comments

This response gained two marks, it did not gain the mark for the white
flower genotype. However they have completed the Punnett square
correctly, applying the error carried forward. They have 50% on the
answer line which is the correct answer on the mark scheme (even
though it is not correct for their Punnett square).
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(iii) A pea plant producing purple flowers had the genotype Aa.
This pea plant was crossed with a pea plant producing white flowers.

Complete the Punnett square to show the possible genotypes of the offspring.

Show the percentage of pea plants that produce white flowers in your answer.

b - (3)
Whike {lowers = b
(Rageive N white flowers

W b b
A Ab Ab

a ab ab

purple flowers

Need Mgbus YRCassve for ke
QML 4ny e XPYRRSCO
Percentage of pea plants that produce white flowers= ...

|

ﬂ ResultsPlus
Examiner Comments

If the letters used were not A/a then no marks were awarded for the

genotype of white flowers or the offspring. There is no error carried

forward for the percentage as it cannot be determined. However, if
50% was on the answer line it gained a mark as it is the correct answer.
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(i) A pea plant producing purple flowers had the genotype Aa.
This pea plant was crossed with a pea plant producing white flowers.
Complete the Punnett square to show the possible genotypes of the offspring.

Show the percentage of pea plants that produce white flowers in your answer.
(3)

white flowers

ON 0.
A A o A o
purple flowers
5 (LNON A
Percentage of pea plants that produce white flowers = .............. 50 ......... %

- .'\ —
ﬂ ResultsPlus
Examiner Comments

This response shows the correct genotype for white flowers, the
correct offspring and the correct percentage of 50% so full marks were
awarded.
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Question 4 (b)

In this question candidates were asked for two advantages of asexual reproduction. Marks
were awarded for producing genetically identical offspring, having the same desired
characteristics, producing the plants faster and only needing one parent. The idea of not
needing to find a mate was credited against the final marking point. Suggestions related to
more plants produced, easier and cheaper were not credited. Most candidates gained both
marks for only one parent or genetically identical and that the process was quicker or more
rapid than using sexual reproduction.

(b) Asexual reproduction can be used to produce flowering plants.

Give two advantages of using asexual reproduction to produce flowering plants.
(2)

N
\/ { ResultsPlus

Examiner Comments
This response scored full marks and it includes multiple possible
marking points including the idea of taking less time, not finding a
mate, selecting the desired characteristics and genetically identical.
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HOStS
(b) Aseﬁ!ﬁ‘ }*e%?gduction can be used to produce flowering plants.

Give two advantages of using asexual reproduction to produce flowering plants.
(2)

1.aNlyY.ohe.. 9amafe;5 NEECCC 10 PIOCIUCE PICOLS ..o

. ﬂawmng mams 0o 66 pmcmceu casier...

.a'lll\ 7
yfﬁ ResultsPlus
Examiner Comments

This response scored zero as only one gamete is incorrect and ideas
around producing them easier were not credited as in some cases it
would not be easier than growing plants from seed.

(b) Asexual reproduction can be used to produce flowering plants.

Give two advantages of using asexual reproduction to produce flowering plants.
(2)

\(fﬁ ResultsPlus
Examiner Comments

There is no creditworthy content on the first two lines in this response.
References to cost / getting more plants / needing less resources /

energy efficient were too vague and not specific. This response gained

two marks for the second two lines for a rapid process and genetically

identical offspring. Candidates did frequently combine more than one
marking point in one sentence and were credited accordingly.
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Question 4 (c)(ii)

This question was well-answered by all candidates with some going into the level of detail
seen at A-level. Candidates were asked to describe how complementary bases are linked in a
DNA molecule. By weak hydrogen bonds was worthy of two marks and the base pairing
combinations were an additional mark. The number of hydrogen bonds between bases was
not required but seen in a number of responses.

(i) The two strands of a DNA molecule are linked by complementary bases.

Describe how the complementary bases are linked in a DNA molecule.

(2)

N
Y {: ResultsPlus
/--.. Examiner Comments

This response scored zero, although they have named the bases A, T, G
and C and stated that they are complementary that term is in the
guestion. They have not indicated that A pairs with T or G pairs with C.
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(i) The two strands of a DNA molecule are linked by complementary bases.
Describe how the complementary bases are linked in a DNA molecule.

Th W\'\ =3 (2)
l"'?akmmewa & O L Comaplinentan
bases.. g

. wc‘a_wd%ﬂ:&ine.%
.COnADI LA Gt G'Theyamefmkedbgm .....
(&Qmphm-e,mck&u%wéx

L OMAY

(Total for Question 4 = 11 marks)

£ c o

<g§ ResultsPlus
Examiner Comments

This response scored one for showing the correct base pairings but the
bonding is incorrect.
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(i) The two strands of a DNA molécule are linked by complementary bases.

Describe how the complementary bases are linked in a DNA molecule.
(2)

/

iﬁ ResultsPlus
Examiner Comments

This answer has a good level of detail. A mark is awarded for weak, for
hydrogen bonds and that A is complementary to T and Cis
complementary to G.
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Question 5 (a)(i)

The question on precautions links to general practical skills covered in working scientifically.
For taking a swab of cheek cells the appropriate precautions that were credited included
using a sterile swab, the idea of not coming into contact with another surface, disposing of
the swab or not swabbing too hard. Sanitised and disinfected were accepted for sterile but
clean was insufficient. Many candidates identified one of these points but marks were lost
where gloves, which is given in the question, a face mask or details on slide preparation were
the only answer given as these were not credited.

5 (a) Astudent made a microscope slide of cells taken from the inside of their mouth.

(i) The student wore gloves while using a swab to collect cells from their mouth.

Give one other safety precaution the student should take.

(1)

\/ / ResultsPlus

/'-—-‘: Examiner Comments

Clean was not sufficient for the mark, it needed to be sterilised,
sanitised or disinfected.

&4\ ResultsPlus
<

Examiner Tip

Ensure you use correct scientific vocabulary in your answers.
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5 (a) A student made a microscope slide of cells taken from the inside of their mouth.

(i) The student wore gloves while using a swab to collect cells from their mouth.

Give one other safety precaution the student should take.
(1)

L Y

N

?‘S ResultsPlus
Examiner Comments

Sterilise the swab gained the mark.

5 (a) Astudent made a microscope slide of cells taken from the inside of their mouth.

(i) The student wore gloves while using a swab to collect cells from their mouth.

Give one other safety precaution the student should take.

|

ig ResultsPlus
Examiner Comments

Washing hands before and after the experiment is irrelevant because
the student wore gloves so no mark was awarded.
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Question 5 (a)(ii)

One of the core practicals for Topic 1 is the use of a microscope and this question required
detail on how to view cells with a magnification of x400. This question was generally
well-answered and candidates who named both lenses correctly usually obtained two marks.
Candidates who didn't name a lens were able to obtain one mark for using the lowest power
lens or focusing the microscope. It was possible to gain marks for different magnification
combinations which totalled x400 with x20 and x20 the most commonly seen alternatives.

(i) A light microscope was used to obtain an image similar to the one shown
in Figure 6.

(Source: © STEVE GSCHMEISSNER/SCIENCE PHOTO LIBRARY)

Figure 6

Describe how the student used the light microscope to view these cells at a
magnification of x400.

(3)

ResultsPlus

Examiner Comments
This was sufficient for one mark for needing to focus the microscope.

The idea of increasing the magnification was not sufficient for the
detail on the eye piece and objective lens.
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(i) A light microscope was used to obtain an image similar to the one shown
in Figure 6.

(Source: © STEVE GSCHMEISSNER/SCIENCE PHOTO LIBRARY)

Describe how the student used the light microscope to view these cells at a

magnification of x400.
(3)

7 ﬁ . %e/ e e G [ s
zZM / s il R s é&/ LLLSR......colllo. T’ﬂ-e
9 ,f / . e 7&&1@/ ool . Coith. Fes.

v oekipn S | Mped -
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_ ResultsPlus

Examiner Comments

This response gained three marks. It includes starting with the lowest
power lens, it gains a mark for a x 400 objective lens and the third
mark for focusing. They have the lens named and no magnification
given for the eye piece lens thus the total magnification would be x400.
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(ii) A light microscope was used to obtain an image similar to the one shown
in Figure 6.

(Source: © STEVE GSCHMEISSNER/SCIENCE PHOTO LIBRARY)

Figure 6

Describe how the student used the light microscope to view these cells at a
magnification of x400.

(3)

oo Place s goue clls oo Side . and dan.
S (0o 1 S

o= P oo conee o ower B (@l wsing 6 ouned weedle.

o O Mo fooosing whed b ok Yo g ok
e Sy and ey e olls e Yoo,

<Z§ ResultsPlus
Examiner Comments

This response gained full marks for an eyepiece lens of x 10, an
objective lens of x 40 and using the focus wheel.

GCSE Biology 1BI0 1H 48



Question 5 (b)

This question was answered well by most candidates who explained the role of either
mitochondria or ribosomes. It should be noted that the cytoplasm itself is not a structure.
Producing or creating energy was not credited, it needed to be released. Some candidates
stated that a chloroplast was a structure in animal cells and did not gain any marks.

(b) The cytoplasm of a cell contains a nucleus.

Explain the role of one other structure in the cytoplasm of a human cell.

(2)

N,
\( { ResultsPlus
/--.. Examiner Comments

This gained one mark for mitochondria, storing energy for reactions
was not sufficient for the explanation.

(b) The cytoplasm of a cell contains a nucleus.

Explain the role of one other structure in the cytoplasm of a human cell.
(2)

o MUEOEOnANG. . 1ASBE  RASFA N MUY &S QUEOIADNN

N
y { ResultsPlus
I/*--._ Examiner Comments

This response gained two marks, for mitochondria and for either
release energy or respiration.

() ResultsPlus
\ Examiner Tip
Make sure that you state that energy is released and not that energy is

produced or created as this is incorrect science.
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(b) The cytoplasm of a cell contains a nucleus.

Explain the role of one other structure in the cytoplasm of a human cell.

(2)

% ........... ceadsno ... ety .Ccodon.....and.. ..oy tr.mnn& ..... £ RNl \nas....

hmmmmmaumanqw\emmmmmﬁhsmbg
R oY o I < e Lo S T S

ﬂR&suﬁsﬁm
Examiner Comments

This response gained full marks. They named the ribosomes and give
details of the protein synthesis process that happens at the ribosome
for the second mark.

(b) The cytoplasm of a cell contains a nucleus.

Explain the role of one other structure in the cytoplasm of a human cell.

(2)

ﬂ ResultsPlus
Examiner Comments

This scored two marks for mitochondria and aerobic respiration.
Producing energy was ignored but did not prevent the awarding of the
mark for respiration.
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Question 5 (c)

Although not a core practical, the specification requires candidates to explain the process of
DNA extraction. This question was answered with detailed responses indicating that most
candidates had completed the practical and were able to gain full marks. Although not
required for the marks, many candidates gave the reasons for each step in the method.

(c) DNA can be extracted from human cells in a similar way to the method used to
extract DNA from fruits.

Describe the stages of the method used to extract DNA from cells.
(3)

e ONR  can lse  oxhvacted u.mf ____________ et .. \amith  \srea

Sompla

Y { ResultsPlus
/'---. Examiner Comments

This response scored one mark, the irrelevant content is ignored and
the mark credited for the use of ethanol to precipitate the DNA.
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(c) DNA can be extracted from human cells in a similar way to the method used to
extract DNA from fruits.

Describe the stages of the method used to extract DNA from cells.
(3)

o e celdsane  ENe . A ELS it CheTe CYRCHC I—

S 'rw,s ......... SOLLALOA. S Ba . o e d  abtag 2o aan). aaCia..

m@bMMDMRM,G@Maml% ..................
wmmnnl.cu_bu ........ whsm\StMuasx‘QMONﬂ

. ResultsPlus

Examiner Comments

This was awarded two marks for mixing with detergent and with
ethanol.
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(c) DNA can be extracted from human cells in a similar way to the method used to
extract DNA from fruits.

Describe the stages of the method used to extract DNA from cells.
(3)

SR O~ - I - SO - (N B, |RR—

N\

ﬂ ResultsPlus
Examiner Comments

This response gained full marks as it is a detailed description of the
method.

| Examiner Tip
Use bullet points to produce a concise answer which ensures you meet
the required number of facts to gain the marks.

M4\ ResultsPlus
)
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Question 5 (d)

The Human Genome Project has not been examined on this paper for a number of years,
meaning there were less past paper questions for revision. However, many candidates were
able to give two outcomes of the project with the most common answers being the idea of
increased understanding or testing for genetic diseases and ideas that related to
personalised medicines. The idea of it being used to track migration or ancestry was seen
quite frequently. The most common incorrect idea was that it identified the cause of genetic
variation.
ey e , . o e -
(d) The Human Genome Project sequenced the order of the bases inthe C o~ Mﬁf&t
human genome, roARIAY S

Give two other outcomes from the Human Genome Project. s te A o

VA d\m%fﬁ (Total for Question 5 = 11 marks)

.--::\

N { ResultsPlus
/--.. Examiner Comments

This gains two marks for predicting and preventing genetic diseases
and the idea of personalised medicines.
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(d) The Human Genome Project sequenced the order ofthe bases inthe .
" human genome. - S I

Give two other outcomes from the Human Genome Project.

ﬂ ResultsPlus
Examiner Comments

Tracking migration was an additional marking point and investigating
and discovering genetic disorders shows the idea of testing/identifying
genetic diseases and disorders so this response gained full marks.

(d) The Human Genome Project sequenced the order of the bases in the
human genome.

Give two other outcomes from the Human Genome Project.

- J\ —
ﬂ ResultsPlus
Examiner Comments

This response gained two marks. The first point for an understanding
of diseases by finding out what diseases are caused by which genes
and the second point for the idea of discovering the role of each gene.
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(d) The Human Genome Project sequenced the order of the bases in the
human genome.

Give two other outcomes from the Human Genome Project.

o Motonuns {UUU}* '3 \Q}U\\(\F’M) S0 5p.w‘ul|‘s¢5\
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ig ResultsPlus
Examiner Comments

This response was awarded two marks within point 1. Identifying
mutations and specialised treatments are separate marking points.
The second point was ignored as the HGP did not discover genetic
variation.
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Question 6 (a)(i)

For this question candidates were given images of two tools and asked to suggest why one
was used by a more recent human ancestor. Most candidates were awarded this mark for
stating that it was sharper, more complex, more carved or related ideas.

6 (a) Figure 7 shows images of two stone tools.

Scientists think that tool A was probably used by Homo erectus around 1.6 million
years ago.

Tool B was probably used by Homo habilis around 2 million years ago.

tool A tool B
Figure 7

(i) Give one reason, using Figure 7, why scientists think that tool A was used by a
more recent human ancestor.

L]

S LA ot dewe Yo W ot

ﬂ ResultsPlus
Examiner Comments

More detail is equivalent to more sophisticated so the mark was
awarded. Candidates conveyed this in many different ways including
more detail, intricate, constructed, advanced and crafted.
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6 (a) Figure 7 shows images of two stone tools.

Scientists think that tool A was probably used by Homo erectus around 1.6 million
years ago.

Tool B was probably used by Homo habilis around 2 million years ago.

tool A tool B

Figure 7

(i) Give one reason, using Figure 7, why scientists think that tool A was used by a
more recent human ancestor.

m

ig ResultsPlus
Examiner Comments

The mark was awarded for sharper.
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Question 6 (a)(ii)

This question required candidates to describe how stone tools could be dated, based on
where they were discovered. Most candidates identified that this could be done based on
rock layers with some going on to describe that older tools were deeper, gaining two marks.
A few responses also gained credit for the idea that other fossils from the location could be
used. Radiometric dating was accepted but not just the idea of measuring the radioactivity of
rocks and carbon dating was not credited.

(i) Describe how scientists can date stone tools using information from where
the tools were discovered.

N
\( { ResultsPlus

/--J. Examiner Comments

This response scored one for the depth of the stone tools in the rock
layer. Carbon dating was ignored for dating stone tools.
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N

(i} Describe how scientists can date stone tools using information from where
the tools were discovered.

N

iﬁ ResultsPlus
Examiner Comments

This response illustrated all three marking points. Linking the depth of
the tool to the idea that deeper tools are older scored two marks. The
response also had the idea of dating the tools by the fossils in the
surroundings.

(i) Describe how scientists can date stone tools using information from where
the tools were discovered.

This response combined using the rock layers with a deeper tool being
older and scored full marks.

/f_.\l

Q ResultsPlus

Examiner Tip
Where possible include as much detail in your answers.
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Question 6 (b)

Candidates demonstrated good knowledge on the structural changes that have occurred
during human evolution, with many gaining full marks on this question. Marks were awarded
for larger skull or brain, bipedalism or more upright walking, taller or structural changes that
occurred as result of the change in habitat from trees to land including opposable thumbs,
shorter toes, arched feet or changes in arm:leg.

(b) Differences in fossilised bones indicate structural changes that have occurred

during the evolution of humans. —————

Describe two structural changes that have occurred during human evolution.

(2)

100, CN00ae. A, DAAY... WL AV ... WSS frbdgintde DLOAIC it Lais Qe boethr .

2 om0t o we have o Bvoled to. e talex.  wadla . Shvaantey  laciap

Y / ResultsPlus

Examiner Comments
This gained the mark from the additional guidance for changes to
teeth and the second mark for taller. It would have also gained a mark
for straighter backs as this indicates upright.
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(b) Differences in fossilised bones indicate structural changes that have occurred
during the evolution of humans.

Describe two structural changes that have occurred during human evolution. 5
2

| Heod cres heve XnecCoier dueto lorger beoim

2. Limb leagkn Nos decréecsespsete ooz lecsepe....
L:u‘z’b%v’rauw _____ or&- ______ mgrg \(\_‘_,%UV.-L ..... u“!n‘.ﬂmiﬂ..‘ ...........................................................

- "\

N { ResultsPlus
/--._ Examiner Comments

This response has one mark for head sizes have increased as an
indication of a larger skull. Limb length is too vague as it does not
indicate if they are talking about arms or legs. Behaviours are not
structural changes. Limbs changing shape or limbs getting longer or
shorter were ignored as well as general references to bone structure
changing.

WA\ ResultsPus
e

| Examiner Tip

Be specific in your answers. Something changing is often insufficient
you need to state how it has changed.
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(b) Differences in fossl'llsed bones indlcate structural changes that have occurred
during the evolution of humans.

Describe two structural changes that have occurred during human evolution.

1§L¢uu wolume Iaas i reate o

(2)

- J\ —
ﬂ ResultsPlus
Examiner Comments

This answer has one mark for skull volume has increased and a second
for arched feet/smaller toes. They would also have gained a mark for
walking upright.
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Question 6 (c)(i)

This question examines the application of maths to a magnification calculation. Given an
image length, candidates had to use the magnification to calculate the actual size of a
mitochondrion, giving the answer in micrometres. Candidates’ ability to calculate
magnification is improving year on year and many candidates obtained full marks. The most
commonly seen error was the unit conversion and the answer of 7 given to the incorrect
order of magnitude was awarded two marks in recognition that only one error had been
made in the calculation.
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(c) The migration patterns of humans can be tracked by analysing DNA
in mitochondria.

Figure 8 shows a mitochondrion viewed using an electron microscope.

(Source: © CNRI/SCIENCE PHOTO LIBRARY)

Figure 8

(i) At a magnification of x62 000 this mitochondrion has a length of 434 mm.
Calculate the actual length of this mitochondrion.

Give your answer in micrometres (um).

Y iux L’Louo’:p (3)
i paodeco L
LF’:‘ ® {L' AL Aefx Lot T
{ea0 "
’ltgqnéxiaf'

.......................................................... . um

ﬂ ResultsPlus
Examiner Comments

This response scored one mark x 1000. They have done the
substitution incorrectly but the conversion of x1000 can be seen in the
workings.

(WA ResultsPlus

\_} Examiner Tip

Always show your workings for maths questions.
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(c) The migration patterns of humans can be tracked by analysing DNA
in mitochondria.

Figure 8 shows a mitochondrion viewed using an electron microscope.

(Source: © CNRI/SCIENCE PHOTO LIBRARY)

Figure 8

(i) At a magnification of x62 000 this mitochondrion has a length of 434 mm,
Calculate the actual length of this mitochondrion.

Give your answer in micrometres (um).
(3)

. j\ B
ﬂ ResultsPlus
Examiner Comments

This scored two marks as they have done the correct substitution and

got the correct evaluation of 0.007. They have converted from mm to
m by dividing by 1000. The only error is the conversion. 7 to any
incorrect order of magnitude was awarded two marks.
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(c) The migration patterns of humans can be tracked by analysing DNA
in mitochondria.

Figure 8 shows a mitochondrion viewed using an electron microscope.

(Source: © CNRI/SCIENCE PHOTO LIBRARY)

Figure 8

() Ata magnification of x62 000 this mitochondrion has a length of 434 mm.
Calculate the actual length of this mitochondrion.

Give your answer in micrometres (um).
(3)

AL Tt eroco T o0, T A

v M

ﬂ ResultsPlus
Examiner Comments

This response scored full marks for the correct answer on the answer
line.
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Question 6 (c)(ii)

Following from the electron microscope image of the mitochondrion candidates were asked
to explain why an electron microscope is used to see mitochondria clearly. The main marking
points were for greater resolution and greater magnification. Frequently candidates only
gave one of these and just linked it to the idea of being able to see more detail. Some higher
ability candidates explained that an electron beam has a shorter wavelength than light
accounting for the increased resolution.

(i) Explain why an electron microscope is used to see mitochondria clearly.
(2)

............ e eedun micwscepe. n4s. o Widker. resollion avd a gk

N

¢ { ResultsPlus
/--.. Examiner Comments

This gained both marks for higher resolution and higher magnification.
The idea of seeing more clearly or in detail repeats the information
from the question.

(i) Explain why an electron microscope is used to see mitochondria clearly.
(2)

%%&%TQ(LAM ..... Fom(-?cﬁﬁe. .........................
OMJ"“(, 2 Um‘f‘ ....... ﬂ] Mmbw ........................
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¢ { ResultsPlus
/--._ Examiner Comments

This response has larger magnification for one mark.
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(i) Explain why an electron microscope is used to see mitochondria clearly.

MitoehendYio. avre  sowcelluar
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<£§ ResultsPlus
Examiner Comments

This indicated a high magnification and was just sufficient for a mark.

69 GCSE Biology 1BIO 1H



Question 7 (a)(ii)

Candidates were asked to describe the physical barriers of a leaf that the virus gets through
when being injected an as aphid feeds. The marks were awarded for the waxy cuticle and cell
wall. Most candidates identified the waxy cuticle but less also referred to the cell wall and

were only awarded one mark.

(i) Describe the physical barriers of a leaf that the virus gets through when an
aphid feeds.

(2)

LeavesS Wnowe Y OR uJCu»\.B CUTRC\CS (1S

.J::\ —
V { ResultsPlus
I/--.. Examiner Comments

This gained two marks for waxy cuticle and cell wall.

(iiy Describe the physical barriers of a leaf that the virus gets through when an
aphid feeds.

(2)
o Plants have  thich . Wexy.... -
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S{ { ResultsPlus
I/--._ Examiner Comments

This gained one mark for waxy cuticle. References to hairs, spines or
spikes on leaves were ignored as they don't relate to the aphid feeding.
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(i) Describe the physical barriers of a leaf that the virus gets through when an

aphid feeds.

e apwaaeks.... kvough Mae. eell wall awd
............ ;Pudgvmmn{.u..e,\ﬁﬁf

(2)
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Examiner Comments

This gained one mark for going through the cell wall.
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Question 7 (b)(i)

The level of detail included in many answers to this question demonstrated a very good level
of understanding of how mRNA is produced during transcription. The marks were awarded
for DNA helix unwinding, RNA polymerase, binding to the non-coding region of the gene,
producing a complementary mRNA strand and that mRNA contains U not T. Candidates were
able to obtain the first marking point by describing the process and were also awarded the
mark even if they indicated that the unwinding was completed by RNA polymerase as the
role of DNA helicase is beyond the specification. Some candidates indicated that mRNA was a
copy of the DNA rather than complementary but overall, the question was high scoring.

(b) The genetic material from the virus is transcribed by the plant cell.

(i) Describe how mRNA is produced during transcription.
(4)

e DEOMOLL S CONOA, . ONIA. 0 AZNP Y. QA DR AVOUACL SN
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/'--‘: Examiner Comments

This gained two marks. DNA unzips is one mark and naming the
enzyme RNA polymerase is the second mark.
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(b) The genetic material from the virus is transcribed by the plant cell.

(i) Describe how mRNA is produced during transcription.
(4)

Wrﬁmgmkw?mmaa k. gots Ao, e e LNA polymiiode. .
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<g§ ResultsPlus
Examiner Comments

This response has scored four but has all five marking points. RNA
polymerase, binding to the non-coding region, the unzipping of the
DNA, for nucleotides being joined together and for uracil instead of
thymine.
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(b) The genetic material from the virus is transcribed by the plant cell.

(i) Describe how mRNA is produced during transcription.
(4)
..... 1 TR s YT, —
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Examiner Comments

This response scored three marks. DNA strands unwind, RNA
polymerase and A pairing with U. There was no indication that the

mRNA/sequence is complementary or that the nucleotides are being
joined together.

GCSE Biology 1BI0O 1TH 74



Question 7 (b)(ii)
For this short answer question candidates needed to name translation as the stage of

protein synthesis after transcription. Most candidates gained the mark, incorrect answers
included transpiration and transformation.
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Question 7 (c)

Biological control is one of the biology only specification points and this question asked
candidates to use their knowledge to explain the advantages of using biological control on
aphid populations. Most candidate responses limited their explanation to an increase in crop
yield or less damage to crops. Some candidates scored more marks by linking this to the idea
that pesticides did not need to be used or that it was more environmentally friendly. Only a
small proportion of candidates gained full marks by conveying the knowledge that biological
control uses another species which is specific or that resistance would not develop.

(c) Biological control can be used on aphid populations feeding on crops.

Explain the advantages of using biological control on aphid populations.

............................ CHAY.....
Diodivessity. Bidogicad . (onteol  only  needs.  to. .
oo appwed 0N, MOMNG. s low . Macntenante.

oS R e deceases. wmounop  0phids Se less Cop

le‘n&" s el bisri
domagR, g he R (Total for Question 7 = 11 marks)

N { ResultsPlus
/*--._ Examiner Comments

This response scored three. One mark for it being specific to only one
pest, a second for not needing to use chemicals/only needing to apply
it once, and the third for protecting biodiversity. It also had additional
correct content which could have been credited including less crop
damage or higher yield.
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(c) Biological control can be used on aphid populations feeding on crops.

Explain the advantages of using biological control on aphid populations.

._l;k.wmm%m%wg

(3)

ﬂ ResultsPlus
Examiner Comments

This response scored one for protecting the crops from being eaten by
aphids or for avoiding any damage to the population of crops. Keeping
the ecosystem stable was too vague for the idea of biodiversity. Many
candidates gained this marking point only as they were not explaining
the advantages.
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(c) Biological control can be used on aphid populations feeding on crops.

Explain the advantages of using biological control on aphid populations.
(3)

. Biological vnhol, pmedubr o_f the urlmcl FO’“‘A."‘!N b
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This response scored full marks. Introducing a predator of the aphid
population, being environmentally friendly was just sufficient although
this response clarifies it by pesticides do not need to be used and for
higher prices as equivalent to more profit. They also had the idea of
only killing aphids. Using on organic farms would have been credited
had this marking point not already been awarded.
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Question 8 (a)(i)

This question asked for the benefits of a double-blind trial. The question had already stated
that neither the doctor nor the patient knew whether the patient had been given the statin or
not so repeating this was not creditworthy. Many candidates scored one, with marks most
frequently awarded for the idea of avoiding bias. Higher level responses went on to gain
further credit for the marking points of the placebo effect, knowing whether the side effect or
muscle pains effects are due to statins or that the effectiveness of statins could be
determined.

8 Statins are a type of medicine used to treat cardiovascular disease.
Some people taking statins have reported muscle pain as a side effect.

Scientists analysed data from double-blind trials to determine if there was a
correlation between statin use and muscle pain.

In these double-blind trials, neither doctors nor patients knew whether the patient
had been given statins or not.

(a) (i) Describe the benefits of using double-blind trials.
(2)

e s dune 0 See s e Shadon s, .CW@
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et
.............. b Mt pgmanilie e Theges by S ke Lo el

N

ﬁ( { ResultsPlus
I/--._ Examiner Comments

This response scored two for to see if the statins are actually effective
and the placebo effect.
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8 Statins are a type of medicine used to treat cardiovascular disease.
Some people taking statins have reported muscle pain as a side effect.

Scientists analysed data from double-blind trials to determine if there was a
correlation between statin use and muscle pain.

In these double-blind trials, neither doctors nor patients knew whether the patient

had been given statins or not.
(@) (i) Describe the benefits of using double-blind trials.

... ... bod _h _tabirs p

(2)

ﬂft\ ..............

N,

%{ ResultsPlus
Examiner Comments

statins or not repeats the information given in the question.

This response scored one mark for a description of knowing whether
the side effects are due to statins. Not knowing if the patient has the

i ResultsPlus
\/

) Examiner Tip

Avoid repeating information given in the stem of the question.
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8 Statins are a type of medicine used to treat cardiovascular disease.
Some people taking statins have reported muscle pain as a side effect.

Scientists analysed data from double-blind trials to determine if there was a
correlation between statin use and muscle pain,

in these double-blind trials, neither doctors nor patients knew whether the patient
had been given statins or not.

(a) (i) Describe the benefits of using double-blind trials.

a\___

ﬂ ResultsPlus
Examiner Comments

This response scored full marks for removing any potential bias and
for ensuring that statins are the medication which causes the muscle
pain.
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Question 8 (b)(i)

This question required a mathematical manipulation using percentages to calculate the total
number of people taking statins in the study, giving the answer to 4 significant figures. Many
candidates correctly calculated the total number of people although some limited their
marks to two by not stating the answer to 4 significant figures. An error carried forward was
applied for those with an incorrect calculation which demonstrated the mathematical skill of
4 significant figures, allowing them to gain one mark.
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(b) In a study, people were given statins or a placebo.

The percentage of people who reported muscle pain was recorded.

Figure 10 shows the results of this study.

; @ 14.0

2 7.4 7.5

3 5.1 5.3

4 3.0 3]
Figure 10

() Inyear one, 9199 people taking statins reported muscle pain.
Calculate the total number of people taking statins in this study.

Give your answer to 4 significant figures.
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ﬂ ResultsPlus
Examiner Comments

This response scored full marks for the correct answer to four
significant figures on the answer line. The workings shows the method

they used.
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(b) In a study, people were given statins or a placebo.

The percentage of people who reported muscle pain was recorded.

Figure 10 shows the results of this study.

1 148 [ 14.0

2 7.4 75

3 5.1 53

A 3.0 3.1
Figure 10

(i) Inyear one, 9199 people taking statins reported muscle pain.

Calculate the total number of people taking statins in this study.

Give your answer to 4 significant figures.

e e ———
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(3)

N\

p

ResultsPlus

Examiner Comments

This response scored two marks. They have done 9199 / 14.8 for the
first mark. They have multiplied by 50 as they have not identified that
the number is only the people taking statins. The working is clear and
the answer has been given to 4 s.f for the second mark.
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Question 8 (b)(ii)

Candidates found this question challenging with many only identifying one piece of evidence
that supported the conclusion made by the scientists that the muscle pain was not due to
statins. Marks were awarded for the idea that the data for the placebo and statins were very
similar, that in year 1 more people reported pain on statins, a calculated difference for any
year, that muscle pain decreased over time taking statins and that after year 1 more people
taking the placebo reported pain. The most frequently awarded marks were for the data
being similar or that the number of people reporting muscle pain and taking statins
decreased over time. Most did not use the data from the table to calculate a difference
between the two groups in the trial.

(ii) The scientists concluded that most of the muscle pain reported was not due
to the use of statins.

Explain, using information from the table in Figure 10, why the scientists made
this conclusion.
(3)

k0. regneted.. FanSElR ... iR it D e
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\( {: ResultsPlus

/'--.. Examiner Comments

This response scored one for the percentage of people who reported
muscle pain with or without statins being around the same. They have
only used one piece of evidence from the table.

L‘ \ ResultsPlus
\

Examiner Tip
Try to complete some mathematical analysis on data given in a table if
you are told to use it.
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(i) The scientists concluded that most of the muscle pain reported was not due
to the use of statins. SR

Explain, using information from the table in Figure 10, why the scientists made
this conclusion.

UK Y
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ig ResultsPlus
Examiner Comments

This response scored three marks. They have for each year the
percentage are similar for people taking statins and people taking
placebo, in year one there was a higher percentage of 0.8% for people
having muscle pain with statins gains two marks for the calculated
difference and year one being higher. Had they not already been
awarded full marks they would also have gained credit for in year two
there was a higher percentage of people taking the placebo with
muscle pain.
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(i) The scientists concluded that most of the muscle pain reported was not due
to the use of statins.

Explain, using information from the table in Figure 10, why the scientists made
this conclusion.
(3)
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ﬂ ResultsPlus
Examiner Comments

This scored full marks for the difference in people reporting muscle
pain being very low, after year 1 more people were reporting muscle
pain from the placebo and for the year 2 calculation of 0.1% more.
They have manipulated the data from the table as well as extracting
more than one piece of information. This was something few
candidates did on this question.
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(i) The scientists concluded that most of the muscle pain reported was not due
to the use of statins.

Explain, using information from the table in Figure 10, why the scientists made
this conclusion.
(3)
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Examiner Comments

This response scored one for a similar number of people experiencing
muscle pain. The majority of the response repeats information given in
the question. The results were all between 1% of each other was not
sufficient as a specific value was required.

/'-I-' .\'

Q ResultsPlus

Examiner Tip
Give specific mathematical values for differences and not
approximates or ranges.
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Question 8 (b)(iii)

This question enabled the practical skill of identifying and controlling variables to be
demonstrated. Candidates were asked to describe two factors that should have been
considered when people were selected for the trial. The marks were awarded for factors
including age, sex, ethnicity, mass/weight, medical history and lifestyle.

(iii) The results of the study are reliable because the data was obtained from a
large sample of people.

Describe two factors that should have been considered when selecting
people for the study.

N
\/ { ResultsPlus

Examiner Comments
This response scored two marks. Whether they had cardiovascular

disease was in the additional guidance, age and fitness of the patient
were also independent marks.
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“(ili) The results of the stHd; are reliable because the data was obtained from a
large sample of people.

Describe two factors that should have been considered when selecting

people for the study.
(2)
BMT
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iﬁ ResultsPlus
Examiner Comments

BMI was accepted against the marking point of mass/weight/height
and age was a second mark so the response gained full marks.

(iii) The results of the study are reliable because the data was obtained from a
large sample of people.

Describe two factors that should have been considered when selecting

people for the study.
(2)
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Examiner Comments

This only scored one mark as cardiovascular problems and any other
medication were all within the same marking point which covered
ideas around medical history.
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Question 9 (a)(i)

This was the first extended open-response question of the paper. Candidates were given a
diagram of the stages of the cell cycle and asked to describe the three stages. These items
are marked using a levels-based mark scheme and not points based. To gain Level 1, only
one stage of the cell cycle or some of the processes within a stage were needed. If there was
linkage between a process at that stage and the name of the stage, the top of the level was
awarded. For Level 2 candidates needed to describe processes within two stages of the cell
cycle. If this was linked to the names of the stages of the cell cycle the top of the level was
awarded. Level 2 was also awarded for a detailed description of mitosis in the absence of
processes within interphase or cytokinesis. Many candidates gave very detailed and accurate
descriptions and gained Level 3 by describing all three stages of the cell cycle including a
complete description of mitosis. The top of Level 3 was awarded frequently, where all three
stages of the cell cycle and the steps of mitosis were named. There were a number of
responses that included steps of mitosis in stage 1 or stage 3 of the cell cycle, and these were
limited to Level 2.
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9 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 11 shows the three stages of the cell cycle.

Figure 11

*(i) Describe the three stages of the cell cycle shown in Figure 11.
(6)
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/'--.'. Examiner Comments
This is a Level 3 response. They have identified interphase as the
longest stage. They describe all the stages of mitosis and that in stage
3 the cell divides. They do not name cytokinesis so gain five marks.
Level 3 requires a description of all the stages of the cell cycle and a
description of all the stages of mitosis. The top of the band is awarded
if all the names are given for the cell cycle and mitosis.
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9 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 11 shows the three stages of the cell cycle.

®®
/1 stage 3
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Figure 11

*(i) Describe the three stages of the cell cycle shown in Figure 11.
(6)
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Examiner Comments

This gains Level 3 because they have described interphase, cytokinesis
and their response includes all stages of mitosis in step 2. For each
step, one process that occurs must be included in the response. They
gain the top of the band for naming interphase, mitosis including all
four stages and cytokinesis.
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9 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 11 shows the three stages of the cell cycle.

O® pribnt
A stage 3
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Figure 11

*(i) Describe the three stages of the cell cycle shown in Figure 11. z
6
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2 ResultsPlus

Examiner Comments

This is a Level 2 response. It has some details from more than one
stage of the cell cycle. It did not get Level 3 as not all the stages of
mitosis are included. It gained three marks as it incorrectly labels stage
3 on the diagram as anaphase and it does not name mitosis.

GCSE Biology 1BI0 1H 96



9 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 11 shows the three stages of the cell cycle.

Figure 11

*(i) Describe the three stages of the cell cycle shown in Figure 11.
- (6)
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This is a Level 2 response. They have described all three stages of the
cell cycle but mitosis is incomplete as there is no reference to a
process during telophase. They gain four marks as they have named
two stages of the cell cycle.
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9 (a) When one cell goes through the stages of the cell cycle, two cells are produced.

Figure 11 shows the three stages of the cell cycle.

@®
/1 stage 3

Figure 11

*(i) Describe the three stages of the cell cycle shown in Figure 11.
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¢ / ResultsPlus

/‘-—-‘. Examiner Comments
This response includes content for stage 1 and stage 2 of the cell cycle.
The cell grows in size and the description of metaphase and anaphase
are correct. They gained three marks in Level 2 as they have linked
mitosis to stage 1 and anaphase to stage 3. They have only correctly
identified interphase. Responses that included stages of mitosis in
either interphase/stage 1 or cytokinesis/stage 3 were not awarded
Level 3.
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Question 9 (a)(ii)

Nearly all candidates gained a mark for this question by stating that the cell cycle is more
rapid or uncontrolled in cancerous cells. The idea that the cells divide quicker or don't stop
was also accepted.

(ii) State what happens to the cell cycle in cancerous cells.

e cdhs  dwuda
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ﬂResuﬁsﬁus
Examiner Comments

The cells divide rapidly was accepted for the mark.

(i) State what happens to the cell cycle in cancerous cells.

N

ﬂ ResultsPlus
Examiner Comments

This response indicates that the cell cycle is quicker and was awarded
the mark.
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(i) State what happens to the cell cycle in cancerous cells.
(1)
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iﬁ ResultsPlus
Examiner Comments

It in the response was read as the cell cycle and therefore this gained
the mark for quicker/rapid cell cycle.

T\ ResultsPlus
\_; Examiner Tip

Avoid using terms such as it or 'they', be specific and say what you
actually mean.
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Question 9 (b)(ii)

In this four-mark question candidates needed to describe how a doctor might determine if a
child was growing as expected. To gain full marks, the response needed to refer to a
measurement that could be taken, the use of a percentile chart, comparisons to children of
the same age and the idea of monitoring growth over time or by tracking a percentile. A very
common misconception seen was that children above the 95th percentile or below the 5th
percentile are not growing properly which limited many higher ability candidates to three
marks.

(i) A parentis concerned that their child is not growing as much as
other children.

Describe how a doctor might determine if the child is growing as expected.

N

N /\, ResultsPlus
I'/“----. Examiner Comments

This gained three marks for measuring the mass / height, comparing to
a percentile graph and children the same age. A very low or very high
percentile is not sufficient for a concern and this response illustrates
this common misconception.
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(i) A parent is concerned that their child is not growing as much as

other children.
Describe how a doctor might determine if the child is growing as expected.
(4)
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Examiner Comments

This response gained full marks. The marks were awarded for a
measurement of height / weight, comparing the measurement to other
children the same age, a percentile graph and for indicating that they
track whether the child changes percentile.
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(i) A parent is concerned that their child is not growing as much as
other children,

Describe how a doctor might determine if the child is growing as expected.

p' &olar MJ& Measure. e, d”-\-m‘

ﬂ ResultsPlus
Examiner Comments

This gained three marks for measuring weight / height or head
circumference and plotting the child's measurements on a percentile
chart. There was no indication of this being linked to age. Being above
or below average is not sufficient for a growth concern and was not
credited.
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Question 10 (a)(i)

This question required direct recall of the name of the bacteria which causes stomach ulcers.
Many candidates did not know the answer and a high degree of tolerance was applied to the
spelling, if it was clear that the candidate was attempting to recall the correct bacteria from
the specification. For example, Heliobacter was accepted as it is only one letter difference
and significantly closer to the correct answer than many responses seen, such as variations
on Ulcerium, Salmonella or E. coli.

10 Stomach ulcers can be caused by bacteria.

(@) (i) Name the bacteria that cause stomach ulcers.
(1)

e MAL NG DR

\( / ResultsPlus

Examiner Comments

This was awarded the mark for the correct Genus name.

10 Stomach ulcers can be caused by bacteria.

(@) () Name the bacteria that cause stomach ulcers.

(1)

\/ / ResultsPlus

Exa miner Comments

This was sufficiently close to Helicobacter with only one letter missing
and gained the mark.

T\ ResultsPlus

\ Examiner Tip

Make sure you learn the names of pathogens and other key terms
from the specification.
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10 Stomach ulcers can be caused by bacteria.

(a) (i) Name the bacteria that cause stomach ulcers.
(1)

Examiner Comments

This is the correct answer but was not seen very often in responses.
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Question 10 (a)(ii)

To gain the marks on this question candidates were required to deduce that an alkaline
medicine would neutralise or reduce the acidity of the stomach. The idea that the pH would
be increased or that the stomach is acidic was also accepted. A mark was not awarded for
the idea that it reduced symptoms as this is given in the question. Some candidates gave
conflicting answers that the pH and acidity would be reduced.

(i) People with a stomach ulcer are treated with antibiotics and an alkaline
medicine to reduce symptoms.

Give a reason why the alkaline medicine is used.
(1)

...................... 10 DeAXTOMEE. Pne. S OMOSA. O

- "\

N { ResultsPlus
/--._ Examiner Comments

Neutralising stomach acid was awarded the mark for this question.

(il) People with a stomach ulcer are treated with antibiotics and an alkaline
medicine to reduce symptoms.

Give a reason why the alkaline medicine is used.

- "\

N { ResultsPlus
I/*--._ Examiner Comments

This is not correct and was not credited a mark.
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Question 10 (b)

The was the final practical skills question on the paper and related to the core practical from
Topic 5. The scientist in the question has an agar plate with bacteria spread on the surface
and antibiotic discs. The question required a description of how the scientist would be able
to determine which antibiotic would kill the bacteria. The question was answered very well,
possibly reflecting that it has been an extended open-response question on a previous
paper. Most candidates gave the idea of placing the discs on the agar plate and measuring
the zone of inhibition. Stronger responses included an aseptic technique and/or a time
period for incubation. Less responses included a control or an incubation temperature.
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(b) Antibiotics are used to treat stomach ulcers.
Bacteria have become resistant to some antibiotics.

A scientist has an agar plate spread with the bacteria that cause stomach ulcers
and discs containing different antibiotics.

Describe how the scientist could use these to determine which antibiotic can kill
the bacteria.
(3)
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Examiner Comments

This response has multiple marking points and gained full marks. It
includes placing the discs on the plate, using a control, 48 hours as an
acceptable incubation time, the temperature is within the accepted
range and calculating the area of the zone of inhibition is the final
mark point.
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/\”j ResultsPlus

| Examiner Tip
Including specific temperatures and time periods for incubations is
good practice when answering practical questions.
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(b) Antibiotics are used to treat stomach ulcers.
Bacteria have become gesistant to some antibiotics.

A scientist has an agar plate spread with the bacteria that cause stomach ulcers
and discs containing different antibiotics. ,

Describe how the scientist gould use these to determine which antibiotic can kill
the bacteria.

1

This scores one mark for measuring the area where the bacteria were
unable to grow, it does not include any further practical details.
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(b) Antibiotics are used to treat stomach ulcers.
Bacteria have become resistant to some antibiotics.

A scientist has an agar plate spread with the bacteria that cause stomach ulcers
and discs containing different antibiotics.

Describe how the scientist could use these to determine which antibiotic can kill

the bacteria.
(3)
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Examiner Comments

This response scored three marks for placing the discs and a control
disc on the plate and for the clear circle indicating that the antibiotic is

effective.
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Question 10 (¢)

The final question on the paper was the second extended open-response question which
asked for a description of the lytic lifecycle of a bacteriophage and suggestions on why it
could be used as an alternative to antibiotic. A diagram of a bacteriophage infecting a
bacterial cell was given in the question stimulus. The responses showed a range of
understanding and detail on the lytic lifecycle. Level 1 was awarded for a brief description of
the lytic cycle with the top of the level being awarded for a suggestion on why the
bacteriophage could be an alternative to antibiotics. Level 2 was awarded for a more
extensive description of the lytic cycle that indicated more than just the idea that the virus is
copied and the cell lysed, if this was linked to why the bacteriophage could be an alternative
to antibiotics the top of the level could be awarded. Level 3 required the details of the lytic
cycle to include the involvement of the host cell machinery and that viral proteins are
produced before the virus can assemble. To gain the top of the level at least two reasons why
the bacteriophage could be an alternative to antibiotics needed to be given. This meant that
the response needed to include more than just the idea that the bacteria were killed.
Detailed responses gave ideas around the bacteriophage replicating to continue to kill
bacteria, that host cells were not affected or that it might help overcome the problems of
antibiotic resistance.
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*(c) A bacteriophage Is a type of virus that can infect bacterial cells.

Figure 12 shows a bacteriophage infecting a bacterial cell.

bacteriophage

bacterial
chromosome

bacteriophage
genetic material

Figure 12

Scientists are investigating if a bacteriophage could be used as an alternative
to antibiotics.

Describe the lytic lifecycle of a virus and suggest why a bacteriophage could be
used as an alternative to antibiotics.
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" / ResultsPlus
/--.". Examiner Comments

This is a Level 1 response which includes the idea of the virus copying
itself by dividing and exploding the cell. It is isolated knowledge and
not sufficient detail to be classed as a good description so Level 2 was
not given. The response does not give a good reason for its use as an
alternative to antibiotics so one mark was awarded.
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*(c) A bacteriophage is a type of virus that can infect bacterial cells.
Figure 12 shows a bacteriophage infecting a bacterial cell.

bacteriophage

bacterial
chromosome

bacteriophage
genetic material

Figure 12

Scientists are investigating if a bacteriophage could be used as an alternative
to antibiotics.

Describe the lytic lifecycle of a virus and suggest why a bacteriophage could be

used as an alternative to antibiotics,
(6)
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/*-.. Examiner Comments
The level of detail for the infection and lytic stage determine the level
for this question. This is a Level 2 answer. It has a good description of
the lytic cycle but does not demonstrate the knowledge that viral
proteins are produced in the host cell so Level 3 was not given. The
response makes links to the lysogenic cycle with dividing by mitosis
preventing the top of the band being awarded as the response lacks
coherency. They mentioned antibiotic resistance as a problem which
would have been credited for the top of the band had they not
referred to the lysogenic cycle.
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*(c) A bacteriophage Is a type of virus that can infect bacterial cells.
Figure 12 shows a bacteriophage infecting a bacterial cell.

bacteriophage

bacterial

chromosome
bacteriophage

genetic material

Figure 12

Scientists are investigating if a bacteriophage could be used as an alternative
to antibiotics.

Describe the lytic lifecycle of a virus and suggest why a bacteriophage could be
used as an alternative to antibiotics.
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/'--.'. Examiner Comments
This is a Level 2 answer. It has a good description of the lytic cycle but
does not demonstrate the knowledge that viral proteins are produced
in the host cell so Level 3 was not given. It has the idea of stopping
processes in the bacterial cell and the bacteria not developing
resistance for the use of bacteriophage and was awarded four marks.
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Paper Summary

Based on their performance on this paper, candidates should:

e Ensure they answer the actual question in the paper. Written responses to a number of
questions indicated that candidates used past papers as part of their revision process,
which is commendable, but care must be taken to ensure that candidates answer the
actual question in the paper, as although the knowledge may be similar the question is
rarely identical.

e Recognise that the word 'explain' means additional scientific information is needed that is
linked to the answer given and the quantity of additional information given should reflect
the number of marks awarded for the question.

e Read the information given in the introduction to the question but avoid repeating it in the
answer as it will not gain credit. Candidates should also read mathematical questions
carefully to note whether an answer is required in a specific format, such as number of
significant figures. They should ensure they consistently apply rules for rounding up
numerical answers.

e Ensure that when describing data from tables they identify as many different patterns as
possible and avoid writing the same pattern multiple times. If data is numerical then a
mathematical manipulation of the data is likely to be creditworthy.

e Make sure that key scientific terms from the specification are understood including
selection pressure, variation, pathogen, sexual and asexual reproduction, vector and
biological control. When completing Punnett squares for inheritance, ensure that the
same letter is used for the alleles.

¢ Always show the mathematical workings when doing calculations as a mark can be
awarded for errors carried forward.

e Check the number of marks given for the question and ensure that they have included
enough facts to match the marks awarded.

e Consider the context of the question to ensure they apply their scientific knowledge to the
situation they are being asked about.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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