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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 sixth assessment of the GCSE
(9-1) specification, although it was not examined in Summer 2020 and 2021. There were
autumn sittings in 2020 and 2021 but these had much lower entries. In 2022 to compensate
for lost learning as a result of the Covid pandemic, 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. Candidates this year did not have this
advanced information and so 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
guestions 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 the role of mitosis in asexual reproduction, defects of
the eye including cataracts and short-sightedness, the role of stem cells in growth and
medicine, the role of natural selection, plants disease distribution, translation,
non-communicable diseases with reference to BMI and waist : hip ratio, reflex arcs, genetic
inheritance and pregnancy testing. Questions designed to assess practical skills included
measuring energy content though calorimetry including the use of equipment and a
comparison of different apparatus, writing a plan to determine the effect of pH on the rate of
reaction of amylase and the effect of salt concentrations on the movement of water by
osmosis in potatoes, this included questions on accuracy and improving an investigation. The
maths skills assessed in this paper related to calculations on energy values of foods, applying
the idea of doubling to calculate a population size in bacteria, calculating magnification as
well as using percentages and calculating a percentage increase.
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There are now five past papers with mark schemes and examiners reports as well as sample
assessment material, a year 10 mock and practical support booklets available 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 has improved, particularly in higher
ability candidates. Most candidates were able to access both extended writing responses,
although answers for the reflex arc were presented with a better structure and more specific
detail. The distribution of plant diseases assessed a higher specification point that had not
previously been assessed and it was clear which candidates had covered and understood the
content well.

Most candidates showed good knowledge on defects of the eye and had a good
understanding of the use of stem cells. Natural selection is a core concept but on this paper
candidates had to apply their understanding of the process to extinction and this was
something that candidates of all ability managed to show. This question linked to
determining sex in birds through inheritance of chromosomes and again this application was
something that candidates of all abilities achieved. Most candidates showed a good
knowledge of the process of osmosis although they found the link to practical aspects of
accuracy and improvements of methods more challenging. Candidates were provided with
data and guidance related to BMI, waist : hip ratio, alcohol and smoking and all candidates
were able to analyse the data and present conclusions, with higher ability candidates
including detailed evaluations of the data. Candidates were assessed on their knowledge of
enzymes through both theory and practical aspects. The method was based on the core
practical and it showed that many candidates had done this practical, or slight variations of
the method and had a good understanding of the techniques involved. Across the paper
there was a general improvement in answering practical and maths questions, possibly
reflecting teachers increased awareness of its importance.

The paper included a number of questions targeting specific higher specification points
which are topics that candidates tend to find more challenging. These included the protein
synthesis with reference to transcription and translation, sex-linked inheritance and
pregnancy testing using monoclonal antibodies. These questions showed more
differentiation across the candidates entered for the paper, with higher ability candidates
showing a better understanding of these difficult concepts.
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Question 1 (a)(i)

This question asked how a temperature rise could be calculated using a bomb calorimeter.
The marks were awarded for using a thermometer and for measuring the start and end
temperatures. Most candidates gained the second marking point but some did not mention
the thermometer. Some responses used the thermometer to measure the temperature rise
which repeats aspects from the question and so could only be awarded one mark for the

thermometer.
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1 A bomb calorimeter is used to measure the energy content of a food sample.

Figure 1 shows a bomb calorimeter.

ignition wires

l stirrer

water

Figure 1

The mass of the food sample is measured at the start.
The food sample is burnt and the temperature rise of the water is measured.

(@) () Describe how the temperature rise of the water is measured.
(2)

_ ResultsPlus

Examiner Comments

This response recognised that a thermometer is the equipment
needed but did not indicate how the temperature rise would be
obtained so only gained one mark.
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1 A bomb calorimeter is used to measure the energy content of a food sample.

Figure 1 shows a bomb calorimeter.

ignition wires

water

Figure 1

The mass of the food sample is measured at the start.
The food sample is burnt and the temperature rise of the water is measured.

(@) (i) Describe how the temperature rise of the water is measured.

T s measw H .

(2)

foumparitiat,, anthe Tomperatre. & the watoraflor the ol

Srmple s bt Tha dTfberen

mﬁ&wmm

AN

<16‘£ ResultsPlus
Examiner Comments

This scored two marks for the use of a thermometer measuring the
original temperature and the temperature after the food was burnt.
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Question 1 (a)(iii)

Candidates were required to recognise the reasons why a different biscuit would produce a
higher temperature rise. Most candidates recognised that the biscuit had more energy or
more calories. A few suggested the mass of water was lower which was also credited.
Answers that just referred to different ingredients, different energy content or different mass
of water were not credited.

(iii) A different biscuit with the same mass gave a temperature rise of 78.2°C.

Give one reason why this biscuit gave a greater temperature rise.

N &{ ResultsPlus
/'--.. Examiner Comments

This did not gain credit as it does not indicate why there would be a
greater temperature rise.

e N\

'/ \ ResultsPlus
\\

) Examiner Tip
When giving reasons avoid using the word different, be specific, is
something higher, lower or how is it different?

(iii) A different biscuit with the same mass gave a temperature rise of 78.2°C.

Give one reason why this biscuit gave a greater temperature rise.
(1)

Herl was |ess wated~ 3¢ wuy (e55 o heat

N { ResultsPlus
/'--.. Examiner Comments

This was accepted as it would lead to a greater temperature rise in the
water even if the energy content of the biscuit was the same.

" J
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(iii) A different biscuit with the same mass gave a temperature rise of 78.2°C.

Give one reason why this biscuit gave a greater temperature rise,
(M

................................

NS

iﬁ ResultsPlus
Examiner Comments

Specific ingredient differences that would cause an increase in
temperature were accepted and this gained one mark.
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Question 1 (b)

This question draws on practical skills knowledge to enable candidates to explain why a
bomb calorimeter is more accurate than the equivalent laboratory apparatus. Marks were
awarded for recognising that the bomb calorimeter was a closed system, which prevented
heat loss so that all heat was transferred to the water as well as the benefit of a stirrer to
evenly distribute the heat. Candidates scored well on the item but some had a tendency to
repeat content by stating the reverse argument and not extending their responses. For
example, the bomb calorimeter has a lid and the laboratory equipment is not sealed address
the same mark scheme point.
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(b) Figure 2 shows the equipment used in a school laboratory to measure the energy
content of a food sample.

L J

Explain why a bomb calorimeter gives a more accurate value than this equipment
for the energy content of a food sample.

LAWo  ontRin). A ey wheh ewdue  Hae tewbratuvne
LD dhe kel Havcouihest hd ewe  Spod 0 et
Jhefey  dhanm. the. ve®. The hedd Jovwrce O e ...
eleekvial. wdling b meve relidkle than 2 phed ow

’ .'\ B
ﬂ ResultsPlus
Examiner Comments

This only makes one comparison between the two sets of equipment
and gained one mark for the stirrer ensuring the temperature was the
same throughout.

Pl

P
A0
e |
F i

T

T\ ResultsPlus
\_) Examiner Tip
The command word was explain for this question which means that

statements made need to be justified with scientific knowledge.

11 GCSE Biology 1BIO 1H



(b) Figure 2 shows the equipment used in a school laboratory to measure the energy
content of a food sample.

Figure 2

Explain why a bomb calorimeter gives a more accurate value than this equipment
for the energy content of a food sample.

_ ResultsPlus

Examiner Comments

This gained two marks for linking a lid to the idea of preventing heat
loss. They did not link the stirring to even distribution of heat so were
not awarded this mark.

GCSE Biology 1BI0O 1H 12



(b) Figure 2 shows the equipment used in a school laboratory to measure the energy
content of a food sample.

Figure 2

Explain why a bomb calorimeter gives a more accurate value than this equipment
for the energy content of a food sample.

N hSot ergrtya o MAMRG . $0 FOAM. BAR. MAGERC funli KR 1N HALS equipnent

AiMyimared.. VRO A OUUSIAD T ISR AR L, IO IO TR, MRSUALS. ...

1S Blumt O il ERArgLYy URLoh LP raaTuwlr (8N o pLetl OF (UBd ol 6. BuNWN s,

N

ﬂ ResultsPlus
Examiner Comments

This is a detailed response gaining full marks. They have linked the lid
to less heat is lost to the surrounding meaning that most of the heat
energy is used to heat the water. It would also have obtained marks
for the stirring distributing the heat evenly and for all the food burnt.
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Question 2 (a)

The type of reproduction that produces genetically identical offspring is asexual. Mitosis is a
cell division process which produces genetically identical cells.

2 (a) Name the type of reproduction that produces genetically identical organisms.

N &{ ResultsPlus
/'--. Examiner Comments

This was not accepted as it is a type of nuclear division and not a type
of reproduction.

2 (a) Name the type of reproduction that produces genetically identical organisms.
(1)

............... coless o eperaad ppredudten
N

-

N i{ ResultsPlus
/'--.. Examiner Comments

This scored the mark as mitosis is not specifically incorrect as it is
needed as part of asexual reproduction so the asexual reproduction
was credited.

\. J

CT4\ ResultsPlus
\ Examiner Tip
Avoid giving two names for a process when asked for one as if one is

incorrect, you will not gain the mark even if the other is correct.
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Question 2 (b)

This question required the application of the knowledge of mitosis which produces
genetically identical cells and how this can be an advantage and disadvantage. Most
candidates recognised that genetically identical plants are susceptible to the same disease
and many recognised the advantage of the grafting technique which allowed production of
apples with desired characteristics. Some candidates repeated information given in the
guestion, that they were genetically identical and therefore the same without elaborating.
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(b) Grafting is a technique used to grow some varieties of apple tree,

Figure 3 shows apple tree shoots grafted on to a rootstock.

= grafted apple
tree shoots

rootstock

(Source: © ATTILA Barsan/Shutterstock)

Figure 3

Grafting can be used to produce apple trees that are genetically identical.

Give one advantage and one disadvantage of growing genetically identical
apple trees.

(2)

advantage

paOre. o Hie SOme. crop. predasced /. e sld
...... CONC L LDIIR A

disadvantage

\(/g ResultsPlus
Examiner Comments

Yield would not necessarily be increased unless it was the specific
desired characteristic, the same crop produced is just repeating the
idea of genetically identical. The susceptibility to disease is
creditworthy and this scores 1 mark.
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(b) Grafting is a technique used to grow some varieties of apple tree.

Figure 3 shows apple tree shoots grafted on to a rootstock.

— grafted apple
tree shoots

rootstock

(Source: © ATTILA Barsan/Shutterstock)

Grafting can be used to produce apple trees that are genetically identical.

Give one advantage and one disadvantage of growing genetically identical
apple trees.

(2)

advantage

disadvantage
Reduces.. bormbitn od BROMUANY. ... iy e Onare..

Suﬂept{hu.mbﬁmm

-

AN

~ < ResultsPlus

/---. Examiner Comments

Having a desired characteristic such as sweet apples is the advantage
and the disadvantage mark is awarded for susceptible to disease. Less
variation is repeating information from the question which states

genetically identical. Reduced biodiversity would also have been
credited as equivalent to reduced gene pool.
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Question 2 (¢)

Overall this question was answered well and showed that many candidates had completed
the practical activity. Many candidates had used a spotting tile for continuous sampling but
some showed that they had incubated the enzyme and starch at a specific pH before adding
iodine after a set time and observing the colour. Many candidates across a range of abilities
included the idea of controlling variables and the repetition of the investigation at different
pH values and the expected outcome for results and thus scored full marks. Some
candidates confused the positive and negative results for starch using iodine or confused it
with other food tests and referred to incorrect colours. Some candidates had not fully read
the introduction to the question and included the idea of adding an apple to the
investigation.
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(c) As apples ripen, enzymes convert starch into sugars.
Devise a method to find the optimum pH of an enzyme that breaks down starch.

You may use standard laboratory equipment and the solutions listed in the box.

starch solution enzyme solution iodine solution

a range of pH solutions

ﬂ) W..mm puk. Q/'des .
[hor. taber o solieve. ,mdl MEI dne.

ﬂ

_ ResultsPlus

Examiner Comments
This is a limited method. They gain two marks for combining the three
solutions and repeating at different pHs. 2/3 drops is not sufficient for
the idea of controlling a variable.

Pz
S, \ ResultsPlus

Examiner Tip
When given a list of solutions or apparatus make sure to include them
all in your method.
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Ps apples ripen, enzymes convert starch into sugars.
5
Devise a method to find the optimum pH of an enzyme that breaks down starch.

You may use standard laboratory equipment and the solutions listed in the box.

starch solution enzyme solution lodine solution

a range of pH solutions

(@)
A g tersk Yube, vk Remad. Q% Qm.&tw: Sotubca , dowm3

pﬂmw.h \ﬂ A d.rmme file, (n. emcm;mpte \a(am.
_one clwop. c:% focling.. SetUaioA.:] R0 8econdls.....

.,.,.,.scswhcu. M\-o q%;namcﬂimplﬁ umh( ma muArrng
...... solution. wenacins e saue Colorn (ellanatstas. ..

olue- bhm....la.egfw_ Sravele wew erolcen

...................... Jm. smm =y (ae bmu«,e«. ( anad thus

lam% (F fool, Ha vate e% Wacaticn).. Recaoucd g, amnal

nld s:inonl 2 Dimnae i sntld, PPteardsnu Al d . a ALt Oadastn

I\

ﬂ ResultsPlus
Examiner Comments

This response gained full marks for 2cm? amylase, which is controlling
a variable, it combined the three solutions, iodine was added to the
dimple tray and the correct colour changes for the result. It would also

gain a mark for repeating with different pH solutions which is visible at
the bottom of the clip.
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Question 2 (d)

Candidates of all abilities answered this well with most gaining full marks for linking the idea
of denaturing to the active site. Candidates who scored one mark had repeated the question,
referring to the enzyme denaturing so it would not work.

(d) The optimum pH of an enzyme is pH 6.

Explain why this enzyme would not work at pH 10.
(2)

Habzmume‘ﬁm* ................. Gohe_adiL.. Devra harp
mMthmnmr@,}-.m,df-mmm
............. A

AN 7
NS ResultsPlus

/'--. Examiner Comments
This gains full marks, they have included multiple aspects including the
active site denaturing which is two marks and also the substrate not
being able to fit.
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(d) The optimuni pH of an enzyme is pH 6.

Explain why this enzyme would not work at pH 10.
(2)

= ¥y conditione are too alkaling

iﬁ ResultsPlus
Examiner Comments

This response gained full marks and uses key scientific terminology
accurately.

W4\ ResultsPlus
D

) Examiner Tip
Writing answers as bullet points is a good exam technique as it can
prevent you repeating the question and ensures you include sufficient
information to gain full marks on a question.

GCSE Biology 1BIO 1H 22



Question 3 (a)

This question required candidates to recognise that there are 10 doublings within a five hour
period. 2'9 results in a population size of 1024 but many candidates did not access it using
that method and worked out each individual populations number for 10 doublings. Some
candidates did not count the first 30 minutes as a doubling point and calculated 512.
Answers of 512 and those that showed 10 in the working obtained one mark.

3 Figure 4 shows colonies of bacteria growing on an agar plate.

colonies of
bacteria

(Source: ® Chatchouliya/Shutterstock)

Figure 4

Each colony starts as one bacterium.
Every time bacteria reproduce, the number of bacteria in each colony doubles.

(a) Calculate the number of bacteria in a colony after five hours, if each bacterium
reproduces every 30 minutes.

S\ = 10x 30 we~ 2

t, oW, Q,\ 6, 32, 6u, 28 256,512

‘ Sl’Z- bacteria

N
\/ 2{ ResultsPlus

/'--. Examiner Comments

This gained one mark for either 512 or 10 doublings. The candidate
has not recognised that after doubling number 1 there will be 2
bacteria. Essentially only calculating 9 doublings.

\.
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3 Figure 4 shows colonies of bacteria growing on an agar plate.

colonies of
bacteria

(Source: © Chatchouliya/Shutterstock)
Figure 4
Each colony starts as one bacterium.
Every time bacteria reproduce, the number of bacteria in each colony doubles.

(a) Calculate the number of bacteria in a colony after f ive hours, if each bacterium
reproduces every 30 minutes. -

\0 b A

5 hovts. = 0 x30mm. (2)

L300 bacteria

\/ / ResultsPlus

Examiner Comments

This candidate recognised that there are 10 doublings in 5 hours,
scoring one mark.
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3 Figure 4 shows colonies of bacteria growing on an agar plate.

colonies of
bacteria

(Source: © Chatchouliya/Shutterstock)
Figure 4

Each colony starts as one bacterium.

Every time bacteria reproduce, the number of bacteria in each colony doubles.

SEi
(a) Calculate the number of bacteria in a colony after five hours, if each bacterium
reproduces every 30 minutes. .
Z255=(0 ()

| x 2'°: (024

.................. lozq— bacteria

-

N
\/ 2{ ResultsPlus

_‘/'--. Examiner Comments

This response shows the correct and quick method for calculating
bacteria population sizes, gaining full marks for the correct answer.

-

A\ ResultsPlus

\ Examiner Tip

Bacteria population can be calculated using 2 to the power of the
number of doublings in the time period.

"
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Question 3 (b)(i)

Pathogen is a key scientific term from the specification but many candidates were not able to
give the meaning. The mark was awarded for causing disease, iliness or infection. Responses
that didn't obtain the mark indicated that pathogens spread disease rather than causing it, or

just gave examples of pathogens and not the meaning.

(b) Some bacteria are pathogens.

(i) State the meaning of the term pathogen.

N

N i{ ResultsPlus
/--.. Examiner Comments

Pathogens do not carry disease they cause disease. Vectors such as
mosquitoes carry disease.

(b) Some bacteria are pathogens.

(i) State the meaning of the term pathogen.
(1)

< - N

N

N i{ ResultsPlus
/--.. Examiner Comments

Causing harm is not specific enough, it needed to be the idea of
causing disease.
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(b) Some bacteria are pathogens.

(i) State the meaning of the term pathogen.

(1)

...........

NS

ﬂ ResultsPlus
Examiner Comments

Bacteria is an example of a pathogen not the meaning but this
response has causing disease which is sufficient for the mark.
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Question 3 (b)(ii)

Most candidates recognised that antibiotics kill bacteria or inhibit reproduction for one mark
but the mechanisms were not fully explained, with many candidates linking it to the
production of antibodies or the role of the immune system. Higher ability candidates scored
full marks for linking their explanation to the inhibition of process in the bacterial cells,
frequently referencing the cell wall in their answers.

(i) Explain why antibiotics can be used to treat bacterial infections.

.............................. sl ol Ll alod
............. Clrad 782, H?a c.a«“ !" !wr.::)' :-vf'm G""u}‘ Q#\’-&A Oﬁvi;':.'z J&Vn k«“

\{/ﬁ ResultsPlus
Examiner Comments

This has weaken the cell wall linked to the idea of killing the bacteria
for both marks.

(i) Explain why antibiotics can be used to treat bacterial infections.

Ul Yau - temine Sysra ko @)

_________ an hgem ma.gmm m e mm

n’,pmdmy\g
-
< ResutsPus

This has killing pathogens or preventing them reproducing which is the
same marking point for one mark.

< ResultsPlus

) Examiner Tip

Fight off is not a scientific way to describe the immune system.
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(i) |Explain why antibiotics can be used to treat bacterial infections. ]
; )‘ (2)

MbLM&LMhLwaMWMmW\MM
AR Vo L e

_ ResultsPlus

Examiner Comments

This scored zero as the link to lymphocytes is incorrect and fight off is
not a scientific explanation.

2
Q) ResultsPuus

Don't repeat the information given in the question as part of your
answers.
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Question 3 (b)(iii)

Candidates were given the image length and the actual length of a bacterium and asked to
calculate the magnification. Most candidates of all ability scored full marks. Incorrect
responses multiplied the two numbers or inverted the division calculation, resulting in too
small a number for a magnification.

(iii) A rod-shaped bacterium is 0,005 mm long.
A student draws the rod-shaped bacterium.
The bacterium in the drawing is 80 mm long.

Calculate the magnification of this drawing.
E’ Recd image
X Bty
Doy 4

(2)

0.005 5 — / 15yi0”’
§% 176

-8
m 000 magnification = J’b‘éU,{jD

¥ { ResultsPlus
/--._ Examiner Comments

This calculation does not correctly use the equation to calculate
magnification.

(T ResultsPlus
\ Examiner Tip
Consider if your answer is a sensible number for the question. A

magnification will always be a big number not a decimal.
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(iii) A Yod-shaped bacterium is 0.005 mm long.”
A student draws the rod-shaped bacterium. .
The bacterium in the drawing is 80 mm long.

Calculate the magnification of this drawing.
(2)

-imatyc Ianz-fh
nqni -~ 'Z;;;cf layﬂﬁ

. 600
_fome 2 Xt

g 005
| “magnification = x1600 .

NS

ﬂ ResultsPlus
Examiner Comments

This candidate scored one mark for the correct calculation being
shown but their answer is incorrect.
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(iii) A rod-shaped bacterium is 0.005 mm long.
A student draws the rod-shaped bacterium.
The bacterium in the drawing is 80 mm long.

Calculate the magnificatioh of this drawing.

Mo M= L[ A
- & 000s
-~ (6O

(2)

magnification = . \ ['-3..0 OQ

N\

ig ResultsPlus
Examiner Comments

This candidate scored full marks for correctly calculating 16 000.
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Question 4 (a)(i)

This calculation question required candidates to determine the percentage of people who
needed glasses to correct their vision and then calculate the number of people this
represented out of a sample of 240. Candidates approached it in different ways but most
obtained the correct answer and scored full marks. Some determined that 84 people could
read the normal vision row and did not go on to do any further calculations gaining one
mark. A number of incorrect responses calculated 75% rather than 65%, presumably from
incorrectly subtracting 35% from 100.
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4 Figure 5 shows a chart used by opticians to test a person’s vision.

The person'’s vision is judged by the lowest row of letters they can read.

___—— legally blind

PECFD— below average vision

EDFCZP
FELOPEZD

DEFPOTEC
T normal vision

LEFODPCT

FRPFPLTCHROD

Figure 5

(@) () An optician tested the eyesight of 240 people.

35% of these people could read the normal vision row without
wearing glasses.

The rest of the people need glasses to correct their vision.

Calculate the number of people who need glasses to correct their vision.

O+ Jo= 20 b
2-hx€s =156
........... 156...... people

\{/K ResultsPlus
Examiner Comments

This candidate correctly calculated 65% of 240 people and scored three
marks.
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4 Figure 5 shows a chart used by opticians to test a person’s vision.

The person’s vision is judged by the lowest row of letters they can read.

__—— below average vision

FELOPZD

DEFPOTEC

LEFODPCT

FDPLTOCHED O

Figure 5

(@) (i) An optician tested the eyesight of 240 people.

35% of these people could read the normal vision row without
wearing glasses.

The rest of the people need glasses to correct their vision.

Calculate the number of people who need glasses to correct their vision.

(3)
LYo _ :
16 — %4 1C07.- 35/ = 759,
00 = 24 x5 - \6a \&
Sh = 17 P e Q)..... people

\(/K ResultsPlus
Examiner Comments

This candidate has incorrectly calculated 75% rather than 65%. The
source of the error can be identified and all further working is correct
so the candidate scores two marks as an error carried forward is
applied.
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Question 4 (a)(ii)

Many candidates recognised that light in the eye of people who are short-sighted focuses in
front of the retina, the eyeball is too long or is refracted too much. Answers that were not
credited included the image forming in front of the retina, light not reaching the retina or
being refracted in front of the retina.

(i) An optician can use the chart to diagnose short-sightedness.

Give one reason why people are short-sighted.
(1)

.................. As... kighk..isnk..cebrncled . peoptch . onto. th. busk. . of. Lh . rebina.....

.JII:\' —
ﬂ/ &{ ResultsPlus
/--. Examiner Comments

This scored zero as it doesn't give the reason for short-sightedness as
it doesn't say what happens to the light.

\

| Examiner Tip

Be specific in your answers.

(i) An optician can use the chart to diagnose short-sightedness.

Give one reason why people are short-sighted.
(1)

Short - Sigfedness 0cCUIT when ege is oo \ona
| usSes hefove e yetma

N

~ ‘{ ResultsPlus
/—-._ Examiner Comments

This scored the mark for eye being too long. The image forming before
the retina is incorrect, it is the light focusing before the retina.
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(i) An optician can use the chart to diagnose short-sightedness.

Give one reason why people are short-sighted.

............... I nrrﬁtﬂa-’@ﬁﬁﬁf"*ﬁ“ﬁvﬁn(Jefffad-’fw5:5:\«:.ﬁc ehna......

N

ig ResultsPlus
Examiner Comments

This could have obtained the mark for the light being refracted too
much or for it focusing before the retina.
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Question 4 (b)(i)

This question asked for a description of why a person with cataracts sees a blurred image.
Many candidates recognised that this was due to a build-up of protein in the lens, however
some candidates only referred to a cloudy lens or a build-up of protein in the pupil and
scored one mark. Few responses went further to describe that this causes dispersion of light
which result in the blurred image.

(b) Cataracts can affect a person’s vision.

Figure 6 shows what a person with normal vision and a person with cataracts
can see for the top letter on the optician’s chart.

E c

person with normal vision person with cataracts
Figure 6

(i) Describe why a person with cataracts would see the image shown in

Figure 6.
(2)

A purson hﬂﬂ« citaracls has cloudy patches on the lems,
ma.,\qyﬂ_,,,;ﬁ& Viston blurtd .

JAN

\( ‘\/ ResultsPlus
/‘--. Examiner Comments

This scores one for the lens, the cloudy patches is not sufficient for
protein.

GCSE Biology 1BIO 1H 38



(b) Cataracts can affect a person’s vision.

Figure 6 shows what a person with normal vision and a person with cataracts
can see for the top letter on the optician’s chart.

person with normal vision person with cataracts
Figure 6
(i) Describe why a person with cataracts would see the image shown in

Figure 6.

iﬁ ResultsPlus
Examiner Comments

This scores two marks for protein (mark point 1). The surface of the
eye was not sufficient for the lens but partially blocking light is correct
for the final marking point.
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Question 4 (b)(ii)

This question asked for the treatment with cataracts and marks were obtained for replacing
the lens or using an artificial lens. The idea of just removing the cataracts or laser eye surgery
were not sufficient for credit.

(i) State the treatment for cataracts.
(1)

e N\

N { ResultsPlus
/---.. Examiner Comments

This is a correct treatment for cataracts and scores one mark.

\. J

(i) State the treatment for cataracts.

e N\

N { ResultsPlus
/---.. Examiner Comments

This is not specific as laser eye surgery is used for lots of different
reasons.

(1)
....5............ s TR P e P R P TR T T TR T T T T THe e
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Question 4 (c)(ii)

Most candidates recognised the involvement of motor neurone in the transfer of messages
from the brain to muscles. Some candidates gave details of a full reflex or the role of the
relay neurone but provided the motor neurone was in the correct location this was credited.
Fewer candidates referred to electrical impulses and some did not gain this mark for electric
or electricity.

(i) When a person reacts to a stimulus, messages from the brain are sent to v

their muscles. E,g,um

Describe how messages are sent from the brain to muscles.

A\ %NU\ (Total for Question 4 = 11 marks)

ﬂR&suﬁsﬂLﬁ
Examiner Comments

This scored one mark for the motor neurone. It needs to be the
electrical impulse or electrical signal.
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(i) When a person reacts to a stimulus, messages from the brain are sent to
their muscles.

Describe how messages are sent from the brain to muscles.

ﬂ ResultsPlus
Examiner Comments

This has the electrical impulses mark but does not refer to a motor
neurone so only gains one mark.

(i) When a person reacts to a stimulus, messages from the brain are sent to
their muscles.

Describe how messages are sent from the brain to muscles.

(2)
Lelectyrical impulse . £rom. cetuy nedrone ..
.Aravem . auass e synopse ‘o me. mnoter. ...
............................... NRMreNe. 10, WL AFECHON i

f

ﬂ ResultsPlus
Examiner Comments

This scores full marks for linking the transmission of an electrical
impulse to the motor neurone.
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Question 5 (a)(ii)
The chromosome number of a mouse sperm cell is 20. Candidates needed to recall that

sperm have a haploid nucleus and calculate the number of chromosomes from the diploid
number of 40. Most candidates, of a range of abilities were able to do this successfully.
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Question 5 (b)(ii)

This question asked candidates to describe how stem cells produce the cells of an embryo.
Some candidates described the properties of stem cells rather than answering the question
asked. Most candidates scored one mark for the idea of differentiating or forming specialised
cells but did not recognise that the cells of an embryo need to divide by mitosis to enable
growth to occur.

(ii) The genetically identical stem cells produce the cells that develop into
an embryo.

Describe how stem cells produce the cells of an embryo.
(2)

ﬁzgo(,v;a[e, ............. @m,m.gw{ﬁmgzwmg _________________________
5,012&[4){&(0“&6/14[?6%&{/%6/1%&@[ ..... Structuce

(r'?%h cﬁzﬁﬂa ............ a.. specie  felt. This dolopy........
AN ﬁt __________ Oubrag

ﬂﬂesuﬁsﬂus

Examiner Comments
This scored full marks for recognising that the development of the
embryo is a growth process that needs cell division by mitosis and the
production of specialised cells.
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(i) The genetically identical stem cells produce the cells that develop into
an embryo.

Describe how stem cells produce the cells of an embryo.

/ ResultsPlus

Examiner Comments

Cell dividing was not enough as it did not mention mitosis but this
scored one mark for the idea of forming named specialised cells.

(. /
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Question 5 (c)(i)

Many candidates recognised that a transplant between siblings reduced the chance of
rejection and gained the mark. Some candidates understood that this was linked to similar
genetics. Marks were not awarded for the same DNA as they are not identical twins nor for
the same blood group as this doesn’t ensure compatibility.

(c) Scientific research has made many discoveries and developments allowing stem
cells to be used in medical treatments.

Figure 9 shows a timeline for some of these discoveries and developments.

2006 cells with 2014 cells that make

1963 discovery 1981 mouse embryonic stem cell insulin produced by
of stem cells in embryonic stem properties produced generating stem cells
bone marrow cells isolated from adult body cells  from skin cells

1968 bone marrow 1998 human 2009 embryonic

transplant from a embryonic stem  stem cells used to

sister to her brother cells isolated treat spinal injury

Figure 9

(i) Give one scientific reason why the bone marrow transplant in 1968 was from
a sister to her brother.
(1)

AN “’b“"‘k Xt ca¥A

_J::\' Y,
ﬂ/ i{ ResultsPlus
/--.. Examiner Comments

This was a commonly seen response which recognised the idea of
reducing the chance of rejection.

GCSE Biology 1BIO 1H 46



(c) Scientific research has made many discoveries and developments allowing stem
cells to be used in medical treatments.

Figure 9 shows a timeline for some of these discoveries and developments.

2006 cells with 2014 cells that make

1963 discovery 1981 mouse embryonic stem cell insulin produced by
of stem cells in embryonic stem properties produced generating stem cells
bone marrow cells isolated from adult body cells  from skin cells

1968 bone marrow 1998 human 2009 embryonic

transplant from a embryonic stem  stem cells used to

sister to her brother cells isolated treat spinal injury

Figure 9

() Give one scientific reason why the bone marrow transplant in 1968 was from
a sister to her brother.

L Ao bl

i( ResultsPlus
Examiner Comments

This is the reverse argument of reducing the chance of rejection and
scored the mark.

(1)
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Question 5 (c)(ii)

Many candidates obtained the mark for this with linking the idea of the embryonic stems
cells being linked to the potential for life. Some candidates stated that stem cells could
continue to divide and cause tumours which did not gain credit as it is not linked to the

isolation aspect.

(i) Give one scientific reason why some people are opposed to the isolation of
human embryonic stem cells.

(1)
.-'::\ — F
~ < ResultsPlus
/--.. Examiner Comments
The idea of unethical was accepted for one mark.
(i) Give one scientific reason why some people are opposed to the isolation of

human embryonic stem cells.

(1)

__Eonbryenic g8 Stema colls cloutold caupud g and.. coan. QL. ............
0L HUOALOIAC 0. Se L. QUL oS Lo L pekecn ol o,

AN

ﬁ( < ResultsPlus
/--.. Examiner Comments

This is not a reason that people are opposed to the isolation of human
embryonic stem cells specifically.
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Question 5 (c)(iii)

This question required the application of knowledge on stem cells to their use in medicine.
Marks were mainly awarded for the idea of not needing to find a donor or the use of
embryonic stem cells, that the cells would not be rejected and that these cells could not
differentiate into any cell. Some candidates gave the idea of not needing to take
immunosuppressant’s which was accepted or that the damaged cells could be released. The
idea of repairing damaged cells was not accepted nor the idea that the stem cells could
differentiate into anything.

(lii) Stem cells, with the properties of embryonic stem cells, can be produced from
a patient’s own skin cells.

Discuss the benefits of using these stem cells to treat the patient.
(3)

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

This scored two marks in total for no chance of rejection and for
embryonic stem cells not being used.
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(iii) Stem cells, with the properties of embryonic stem cells, can be produced from
a patient’s own skin cells.

Discuss the benefits of using these stem cells to treat the patient.

¢ ResultsPlus

Examiner Comments

This scored two marks for less likely to be rejected and that it would
eliminate the need for a donor.
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(iii) Stem cells, with the properties of embryonic stem cells, can be produced from
a patient’s own skin cells.

Discuss the benefits of using these stem cells to treat the patient.
(3)

g ResultsPlus

Examiner Comments

This scored full marks for embryos do not need to be destroyed, the
stem cells can differentiate into any type of cell and that they are less
likely to be rejected.
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Question 6 (a)(i)

Calculating a percentage increase is more challenging than a straightforward calculation but
was performed more successfully than previous series. The first mark was awarded for
calculating the difference in the population size, the second mark is for the idea of dividing
by the starting population size and then obtaining the correct answer. Candidates who didn't
calculate the difference in population size but divided by the starting population gained two
marks. Full marks are awarded for the correct answer, irrespective of whether workings are
shown. Some candidates lost marks by not rounding their calculation correctly or for using
recurring numbers incorrectly.
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6 (a) Inthe 19th century the destruction of wetland habitats caused the extinction of
the bittern in the UK.

Figure 10 shows a bittern.

(Source: © lidiko Laskay/Shutterstock)

Figure 10

Restoration of the habitats has led to the birds returning to the UK.
Male bitterns make a loud booming sound.

This allows the numbers of male bitterns to be counted.

In 1997, 11 males were counted and this increased to 221 males in 2021.

(i) Calculate the percentage mcrease in the number of males from 1997 to 2021.

M - TR
ST ’

ﬂ ResultsPlus
Examiner Comments

This candidate scored one mark for calculating the difference in the
population but they divided by the final population size which is
incorrect.
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6 (a) Inthe 19th century the destruction of wetland habitats caused the extinction of
the bittern in the UK,

Figure 10 shows a bittern.

(Source: © Ildiko Laskay/Shutterstock)

Figure 10

-Restoration of the habitats has led to the birds returning to the UK.
Male bitterns make a loud booming sound.

This allows the numbers of male bitterns to be counted.

In 1997, 11 males were counted and this increased to 221 males in 2021.

(i) Calculate the percentage increase in the number of males from 1997 to 2021,

L2y -

“ X 100
b

(3)

1909 .04

AN

ﬂ ResultsPlus
Examiner Comments

This shows the correct calculation for full marks.

< ResultsPlus

| Examiner Tip
Make sure answers are rounded correctly and recurring numbers are
shown correctly. The 09 is recurring and not just the 9.
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Question 6 (a)(ii)

Candidates of all abilities answered this question well with most linking their answer to being
hidden from predators or being camouflaged. Many candidates also linked this to the idea of
increased survival.

The bitterns are difficult to see in the reeds of the wetland habitat,

(ii) Give one benefit of this to the bittern.
(1)

Mere would g W55 (MPRH 0o @) oty SPecigs

.-""P-J

¢ t{ ResultsPlus
/--.. Examiner Comments

This does not answer the question as it is not a benefit of being
difficult to see in the reeds.

The bitterns are difficult to see in the reeds of the wetland habitat.

(ii) Give one benefit of this to the bittern.
(4}

..................................... Easwr.. bom oy 0 catein proy.......evee.

N

N ﬁ{ ResultsPlus
/--.. Examiner Comments

This is one possible benefit of being hidden in the reeds.
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The bitterns are difficult to see in the reeds of the wetland habitat.

(i) Give one benefit of this to the bittern.
(1)

Mmm ....... Poarches.. X0, Sl .. om... AEAARCES.,...
mmn\ ........ Hnej bawe e pestex. W ithead... %

f

iﬁ ResultsPlus
Examiner Comments

Being harder to see by predators was the most common idea seen for
this question. This response also has the idea of increased survival.
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Question 6 (a)(iii)

This question asked candidates to explain why having animals that were closely related made
the species susceptible to extinction, utilising their knowledge of natural selection. Most
candidates scored at least two marks for recognising that closely related animals were all
susceptible to the same disease or change in the environment, which would decrease the
population size. Higher ability candidates made the connection between being closely related
and a lack of genetic variation.

(ili) There is some concern that the bitterns in the UK are all closely related.
This could make them susceptible to extinction.

Explain, using your knowledge of natural selection, why being closely related
could make the bitterns susceptible to extinction.

(3)
................ L5 a\\bketmam.,;,\cse{jre.hmwm
. | nok . Much o vastaon.... 4 He S wiey . thais
........ Moot Mead. VF. . ONe  bideoa. iS... Uoleeroble
________________ X0 i O ISENSR. ARS8 o g
Llikkdvoodh Haor g\l Oiberns ot \Wisrobe o8
Ldhey. o W ol Siritar . GRNEREOMYL
AN

-
e

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This scores full mark for recognising the lack of variation, linked to all
bitterns being susceptible to the same selection pressure, which in this
case is disease.
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(i) There is some concern that the bitterns in the UK are all closely related.
This could make them susceptible to extinction.

Explain, using your knowledge of natural selection, why being closely related
could make the bitterns susceptible to extinction.

Is1 meaﬂdrad# ﬂuﬁx ...... M

b 1w 5kl proveut W s b g b, sl
4 Al W maWﬂﬁﬁjﬂ’a‘ %MMM

Examiner Comments

This scored two marks for a new selection pressure and killing most of

the population. Similar characteristics is not sufficient for less variation
or the idea of genetically similar.

(iil) There is some concern that the bitterns in the UK are all closely related.
This could make them susceptible to extinction.

Explain, using your knowledge of natural selection, why being closely related
~ could make the bitterns susceptible to extinction.

ﬂ ResultsPlus
Examiner Comments

Although limited in detail this does have the idea of a named selection
pressure affecting all the birds for two marks.
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Question 6 (b)

Candidates found this question challenging and often just repeated information from the
guestion or gave a generic answer to a question on selective breeding without applying it to
the context. Candidates needed to recognise that the selected animals needed to be
genetically different or have different characteristics, not just the idea of not being related.
Some candidates recognised that this could be achieved by breeding animals from different
locations. The second mark was for the idea that this process must be repeated over many
generations, not just the idea of repeated.

(b) Describe how selective breeding can be used to produce a large population of
animals that are not closely related.

N\

y { ResultsPlus
/'--.. Examiner Comments

This response scored two marks as it gives a clear idea of which
animals would be selected. It also has the idea of repeating the
process over many generations.
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(b) Describe how selective breeding can be used to produce a large population of
animals that are not closely related.

 bed a&u ,&u\dh by M

(2)

'\
ﬂﬂesuhsﬂus
Examiner Comments

This scored one mark for repeating the process over many
generations. Breeding animals that are not closely related is the
reverse of the question, there needed to be something more specific
about which animals would be selected.

(b) Describe how selective breeding can be used to produce a large population of
animals that are not closely related.

ig ResultsPlus
Examiner Comments

This scored zero as unrelated is just repeating the idea from the
question and continuing until you have a large population is
insufficient for repeated over many generations.
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Question 6 (c)

Sex determination in birds is different to humans. Candidates were given the chromosome
combinations of homozygous Z for males and heterozygous ZW for female and asked to
show the sex determination of offspring in a Punnett square. This was answered well by
most candidates, showing that they understood the genetic terms and were able to relate
their knowledge of sex determination in humans to birds.

(c) Sex determination in birds is different from humans.
Males are homozygous Z and females are heterozygous ZW.
Complete the Punnett square to show how sex is determined in birds.
(2)

male

o
N
N
N
N

female

N i{ ResultsPlus
/'--. Examiner Comments

This shows a correctly completed Punnett square.
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(c) Sex determination in birds is different from humans.
Males are homozygous Z and females'are heterozygous ZW.
Complete the Punnett square to show how sex is determined in birds.

_— (2)

male

Z_ | W
-2 =W
Z | x| BEO
s Z\N WW

female

N

ﬂ ResultsPlus
Examiner Comments

This scored one mark for an error carried forward. The male parental
genotype is incorrect but the offspring are correct from the genotype
given.
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Question 7 (a)(i)

This first extended open-response question of the paper asked about a specification point
that hadn't previously been covered in any detail. Candidates needed to describe how a
farmer could investigate the cause of lesions on crop plants with reference to distribution
analysis. The levels were awarded based on the detail of investigations that could be done in
the field and by testing in a lab. Although some candidates found it difficult to extend their
answer beyond the idea of looking where affected plants were located, many candidates
showed detailed knowledge of how distribution analysis can be used to indicate possible
causes including pathogens spread by soil, contact or airborne. High ability candidates gave
detailed responses on how the cause could be investigated, referring to both environmental
causes and pathogen related. Some responses digressed from the question and described
experiments that could be done by placing affected crops near unaffected crops, possibly in
a greenhouse which is not what a farmer would do.
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7 Plant growth can be affected by the environment, by pathogens, or both.

(a) A farmer found lesions on crop plants growing in one of their fields.

Figure 11 shows lesions on leaves.

lesions

(Source: © nang nang/Shutterstock)

Figure 11

*(i) Discuss how the cause of the lesions and their spread through the crops could
be investigated. ~ I

You should refer to distribution analysis in your answer.

(6)
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/'--". Examiner Comments
This response is Level 3. They have a detailed description of fiel[dwork
that could be done, referring to adding fertiliser to see if the lesions
disappear and in the final paragraph it refers to patterns of
distribution which is also part of fieldwork. It refers to content from the
testing aspect with monoclonal antibodies and detecting DNA. It gains
six marks in Level 3 because it makes links between the patterns of
distribution and how the lesions could be being spread.
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7 Plant growth can be affected by the environment, by pathogens, or both.
(a) A farmer found lesions on crop plants growing in one of their fields.

Figure 11 shows lesions on leaves.

lesions

(Source: © nang nang/Shutterstock)

Figure 11

*(i) Discuss how the cause of the lesions and their spread through the crops could
be investigated.

You should refer to distribution analysis in your answer.

(6)
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/“--'- Examiner Comments
This was a Level 3 response as they describe fiel[dwork which extended
beyond just examining the location of the crops with lesions and they
have the idea of testing to identify the pathogen. They do not refer to
possible patterns that could be seen in affected crops linked to
possible causes, which restricts them to five marks.
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7 Plant growth can be affected by the environment, by pathogens, or both.

(a) A farmer found lesions on crop plants growing in one of their fields.

Figure 11 shows lesions on leaves.

lesions

(Source: © nang nang/Shutterstock)

Figure 11

*(i) Discuss how the cause of the lesions and their spread through the crops could
be investigated.

You should refer to distribution analysis in your answer.
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This is a Level 2 response as it contains detailed information on
fieldwork. It talks about counting infected plants, mapping them,
viewing their distribution patterns and overlaying the wind direction. It
achieves four marks within Level 2 as it makes links to indicate that
observable patterns could help provide information about the
mechanism of spread for the pathogen/possible environmental cause.
There is no reference to testing which prevents Level 3 from being
awarded.
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7 Plant growth can be affected by the environment, by pathogens, or both.
(a) A farmer found lesions on crop plants growing in one of their fields.

Figure 11 shows lesions on leaves.

lesions

(Source: © nang nang/Shutterstock)

Figure 11

*(i) Discuss how the cause of the lesions and their spread through the crops could
be investigated.

You should refer to distribution analysis in your answer.
(6)

LL Wué‘&

\/ / ResultsPlus

< Examiner Comments

This is a minimal Level 2 response. They have taken samples of the
plants for fieldwork and tested them for pathogens. This is very brief
for both fieldwork and testing. The reference to environmental factors
that cause lesions is repeating the information from the question.

A\ ResultsPlus
\ Examiner Tip

Avoid repeating information given in the introduction to the question.
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Question 7 (a)(ii)

This question asked for a precaution that could be taken when digging up affected plants.
The precaution is needed to prevent the spread of a possible pathogen to other crops and
this alone without a named precaution was insufficient. Marks were most commonly
awarded for wearing gloves, for ensuring that all the roots of the plant were removed and
making sure there was no contact between affected and unaffected plants or soil.

(i) The farmer decides to dig up the affected crop plants.

Give one precaution the farmer should take when digging up the affected
crop plants.

(1)

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

Protective gear is very general and not a clear precaution specific to
the question. Wearing gloves is specific and was acceptable.

(i) The farmer decides to dig up the affected crop plants.

Give one precaution the farmer should take when digging up the affected
crop plants.

l\b\rhmm cmé mt

\/ &{ ResultsPlus
/--._ Examiner Comments

This was commonly seen and a good precaution that would need to be
taken.
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Question 7 (b)

For this question candidates needed to apply their knowledge on the process of translation.
Lower ability candidates found this challenging, often only being able to gain a mark for
reference to the process happening at ribosomes but many candidates showed detailed
knowledge referring to codons being complementary to the anticodons on tRNA which have
an amino acid attached. Some high level responses also referred to polypeptide chains
forming and folding to form the viral proteins. No marks were awarded for details of the Iytic
lifecycle as this did not answer the question.

(b) The genetic material of some plant viruses is single-stranded RNA.
The RNA is copied by the infected host cell and acts as a mRNA molecule,

Describe how protein synthesis makes viral proteins from this mRNA.

(4)
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/---.. Examiner Comments

This is a detailed and accurate response which scored four marks. They
show a clear understanding of the role of tRNA in translation leading to
the formation of a polypeptide chain.
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(b) The genetic material of some plant viruses is single-stranded RNA.
The RNA is copied by the infected host cell and acts as a mRNA molecule.
Describe how protein synthesis makes viral proteins from this mRNA.

Gming. M* le.uu;ng uq(.ks oﬁ ng. '&‘ ’a!— n‘ﬁm y
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ﬂ ResultsPlus
Examiner Comments

This is a second example of a detailed and accurate response. There is
clear understanding of codons and anticodons and how a polypeptide
chain is formed. Four marks were awarded although they have
addressed more than four marking points from the mark scheme.
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(b) The genetic material of some plant viruses is single-stranded RNA.
The RNA is copied by the infected host cell and acts as a mRNA molecule.

Describe how protein synthesis makes viral proteins from this mRNA.
(4)

_The mPNA _berds fo a rbosone. in the cybplasem.,. ...

_______ [he ckoserme. pends the codons . a/)c?f ﬂ-m llodls a. pakh
.k QIVA h)thh }m

eid. Once_all. cf fhe e, a,cm& Wz-&:nﬁmed Hzc
..... & dbaom.._...y.@}cf g the.. erno acids na. wa/ ge J‘ﬂ.f? k.
ke the. Mc{/)t virad P@fmn

f

ﬂ ResultsPlus
Examiner Comments

This scored three marks as there is some confusion and lack of

accuracy. The marks were given for mRNA bonds to the ribosome, that

tRNA has corresponding anticodons and that tRNA contains the amino

acids. Folds the amino acids is not sufficient for a chain of amino acids

or polypeptide folds, it also gives the idea that amino acids are formed
rather than transferred.
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Question 8 (a)(i)

Candidates were asked to calculate the volume of a cube and include the unit. Most were

able to calculate volume but many candidates did not include the unit or incorrectly gave this

as mm2, cm? or cm3. This highlights the importance of reading the questions carefully.

8 A student investigated the movement of water in potatoes.
The student used three identical cubes of potato.

The size of a cube is shown in Figure 12.

4+ Bmm ——
Figure 12

(@) (i) Calculate the volume of this cube.

Include the units in your answer.

(2)

gy ° GIEW\MB

N &{ ResultsPlus
/'--.. Examiner Comments

This has full marks for the correct calculation and the correct unit.

75 GCSE Biology 1BIO 1H



8 A student investigated the movement of water in potatoes.
The student used three identical cubes of potato.

The size of a cube is shown in Figure 12.

| A‘“

4+—-B8mm —»
Figure 12

(a) (i) Calculate the volume of this cube.

Include the units in your answer.
(2)

- ftnen X B mm < S Moy

- 5\l

( A

N\

iﬁ ResultsPlus
Examiner Comments

This has the incorrect unit but scored one mark for the calculation.

- J
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8 A student investigated the movement of water in potatoes.
The student used three identical cubes of potato.

The size of a cube is shown in Figure 12.

| 8mm >

Figure 12

(a) (i) Calculate the volume of this cube.

Include the units in your answer.

53)(“8%8:577\

(2)

NS

ﬂ ResultsPlus
Examiner Comments

This has one mark for the calculation but does not give the unit which
was requested in the question.

.l'f_‘\'

Q ResultsPlus

Examiner Tip
Always read the maths questions carefully to identify how your final
answer should be given.
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Question 8 (a)(ii)

This was a practical skills question which asked how the accuracy of a measurement could be
improved. Accuracy is about how close the measured value is to the true value. The mark was
awarded for drying the cube before its mass was measured or measuring using a balance

that measured to a 1000t gram. Some candidates gave the idea of using a balance or
repeating the measurement, which does not address accuracy.

One cube was placed in water and each of the other two cubes were placed in
solutions with different concentrations of salt.

The cubes were left for 20 minutes,

Figure 13 shows the student’s results.

water 0.95 1.08

dilute salt solution 0.95 0.98

concentrated salt solution 0.94 0.88
Figure 13

(i) Give one way the student could ensure the measurement of the mass of the
cubes is accurate.

AN

ﬂR&suﬁsﬂus
Examiner Comments

This will ensure an accurate measurement of the final mass and was
awarded the mark.
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One cube was placed in water and each of the other two cubes were placed in
solutions with different concentrations of salt.

The cubes were left for 20 minutes.

Figure 13 shows the student’s results.

water 0.95 1.08

dilute salt solution 0.95 0.98

concentrated salt solution 0.94 0.88
Figure 13

(i) Give one way the student could ensure the measurement of the mass of the
cubes is accurate.

(1)

N\

ig ResultsPlus
Examiner Comments

This is not sufficient as weighing scales have already been used.
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One cube was placed in water and each of the other two cubes were placed in
solutions with different concentrations of salt.

The cubes were left for 20 minutes.

Figure 13 shows the student's results.

water Ak
dilute salt solution 095 2220y 098 - e3paass
046 ek

concentrated salt solution 094 T 0.88 k

edmosi§
ave
Figure 13 of com
(i) Give one way the student could ensure the measurement of the mass of the
cubes is accurate,

(M

By TEALNANG. MR MERR N YO e RS T N TN g

{nrﬂ.mt'ﬂﬂﬂl.'ﬂ'ia .............. i e e P P B

N\

ﬂ ResultsPlus
Examiner Comments

This was a common incorrect response. It does not address the idea of
improving accuracy.
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Question 8 (a)(iii)

Candidates were asked to explain the mass change of a cube placed in concentrated salt
water. This was well answered showing a good understanding of osmosis. Marks were
awarded for the decrease in mass, water leaving the cube by osmosis, across a partially
permeable membrane and a description of the gradient. Some candidates referred to water
potential gradient although a high water concentration to a low water concentration was
credited. When making a comparison between the concentrations of two solutions
candidates should make sure they use comparative terms such as lower/higher.

(iii) Explain the mass change in the cube in the concentrated salt solution.

N
\( { ResultsPlus

Examiner Comments
This gained a mark for osmosis as it was clear that it was water

moving. The direction of water movement is incorrect and no further
marks were given.
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(iii) Explain the mass change in the cube in the concentrated salt solution.

¢ ResultsPlus

Examiner Comments

This detailed response included the comparison of the water levels, a
semi-permeable membrane as well as mass loss and water loss by
osmosis. It was awarded full marks.
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Question 8 (a)(iv)

Practical questions which require candidates to suggest improvements to methods have
challenged candidates in the past. The question asked how the method used could
determine the concentration of salt that led to no change in mass. A mark was awarded for
repeating the investigation with more concentrations of salt solution which most candidates
accessed. Some candidates gave the idea that other variables needed to be controlled and
higher level responses recognised that the concentrations of salt should be between the
dilute and the concentrated, with some referring to plotting a graph to predict the isotonic
concentration point.

(iv) The student wanted to find the concentration of salt solution where the
potato cube did not change mass.

Describe how the student could modify this investigation to find

this concentration. &
(3)
They. showid. [s2eR. 1. SN, e ond ). dhy e pAAIC e ST ............

(

: +
LC 1t AN, lexged Dangc. o Salt. ...
SolurRow

nopecdpyially behaeen ¥t dilnk saltsolunen
A concennared (wiu ke corct concenrahion Shawid (i) %. ..

chrpotate gay
The. maonsinumid it sove. o conna F8 LN NG G NI

SN ROt s eqMal bR comiem vanan. shsarean S ..
SOUESOUA R b s e

N { ResultsPlus

/'--.. Examiner Comments
Surface area / mass of potato is the additional guidance mark for
controlling variables. Repeating the experiment with a larger range of
salt solution is equivalent to it being repeated at different salt
concentrations and they also recognised that the concentrations
should be between the dilute and concentrated salt solution. Full
marks awarded.
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(iv) The student wanted to find the concentration of salt solution where the
potato cube did not change mass.

Describe how the student could modify this investigation to find
this concentration.

(3)
lW‘\M't/ ul.HA

okt cnd_plat vk,
aﬂkf’\«' Ut Hug LMM«;L i ABSS

ﬂ/ < ResultsPlus

/--.. Examiner Comments

This scored one mark for different concentrations. As the question is in
the context of salt solutions they did not need to state salt
concentrations. They also have the idea of plotting a graph to find the
concentration where no mass change occurs which is sufficient for a
second mark. They didn't control variables or recognise that the

concentrations should be between the dilute and the concentrated salt
solutions.
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Question 8 (b)

This question was challenging with many candidates not recognising that they needed to
apply knowledge of plant cell structures to the practical situation. The marks were awarded
for the idea of the cell wall providing structure or strength, the idea that the cells could
become turgid or that they had a vacuole which can store water. Many incorrect responses
referred to the partially permeable membrane allowing the movement of water into and out
of the cells which prevent bursting. Application questions are more challenging than direct
recall of knowledge.

(b) Explain why potato cells do not burst when placed inWater. *~~ VY /Y

(2)

'ﬂl% ........................................ o .-r:.h.a.{g .......... Rorpitalde. Memoang,. So the
wafcrfw(o( ___________ Sk [eae the Cell . thee gy ..
..... oo mull L. inJkad g bucsbrye
fl}w....ﬁaﬂ(#r tign.g... water i __and. qut . 9..the. el Should be..).

*thl 10t 9% forato pnore than the 1altr (Total for Question 8 = 11 marks)

\( / ResultsPlus

Examiner Comments

This was a common error seen across a number of candidates who
linked the movement of water freely across a partially permeable
membrane as a reason for the cells not bursting and did not refer to
the cell wall.
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(b) Explain why potato cells do not burst when placed in water.
(2)

mwmmw th ek mkrm.....sm L

N\

ﬂ ResultsPlus
Examiner Comments

Water is stored in the vacuole was acceptable for one mark. There was
no link to cell wall for any further marks.

(b) Explain why potato cells do not burst when placed in water.

(2)

Lia O ?amw!.. Wm et Rk oneh A .

haacha M érm ............

N\

ﬂ ResultsPlus
Examiner Comments

Rigid cell walls was worth two marks. The links to osmosis and net
movement were ignored.
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Question 9 (a)

Most candidates were able to give two factors, other than genetics, that influence a person’s
mass with diet and exercise being the most frequent responses. Some linked the fact that
these were lifestyle or environmental factors. Responses relating to age, sex or height were
not credited as they do not address the idea of influence.

9 (a) A person’s mass is partially influenced by the alleles they inherit from
their parents.

Give two other factors that can influence a person’s mass.

(2)
Therrcltdaniﬂcreqvenfg,‘exercmj
-
\( ( ResultsPlus
/'--. Examiner Comments
This gained full marks for two factors that influence a person's mass.
These were the most commonly seen responses.
9 (a) A person’s mass is partially influenced by the alleles they inherit from
their parents.
Give two other factors that can influence a person’s mass.
(2)

........ ﬁmm&mnmmumm%uw%md@

N &{ ResultsPlus
/--.. Examiner Comments

This has three possible factors. The idea of environmental influence
was an independent marking point, this also has the idea of diet and
exercise.
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Question 9 (b)

Candidates were required to interpret the information in the table and comment on the data
and health risks to the patient. Most candidates recognised the person was overweight with
a healthy waist : hip ratio but many candidates linked the overweight idea to an increased
risk of cardiovascular disease rather than recognising that the two measurements could be
used to suggest the mass was due to muscle or at least that the fat was not around vital
organs in the abdomen. Many candidates misinterpreted the waist : hip ratio, indicating that
they were either abdominally obese or nearly abdominally obese. A significant number of
responses did not appreciate that the units of alcohol drunk were per day and the guidance
was for a week. Other candidates calculated the weekly intake to be between 21 and 28 units
and linked this to liver damage. Although some candidates linked lack of smoking to being
healthy, they didn't gain the mark unless it was linked to a low risk of a disease associated
with smoking.
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(b) Figure 14 shows the data obtained from a patient by a doctor doing a
health check.

The guidance used by the doctor is also listed in Figure 14.

18-25 healthy

BMI 28 26-30 overweight
30+ obese
<0.9 healthy
walst: hip:ratio 063 >0.9 abdominal obesity
alcohol units 3-4 units per day <14 units per week
number of cigarettes
siviskiad 0 do not smoke or vape
Figure 14

Comment on the data and the health risks to this patient.

(4)

SN . o ¢ S QmmmHqub

b

our
e AV OOTARIONE. AN LN £O Q. ANECAN.,. ALCOYNCON.. el
T e’ Vet W 0 . SR o L, % & <

ResultsPlus

Examiner Comments
This scored three marks. The patient is overweight is sufficient for the
interpretation of BMI. A healthy waist : hip ratio is a second mark. They
have linked too much alcohol with a risk of liver failure but do not
smoke was not sufficient as it wasn't linked to a decreased risk of a
specific disease.
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(b) Figure 14 shows the data obtained from a patient by a doctor doing a
health check.

The guidance used by the doctor is also listed in Figure 14.

18-25 healthy
BMI 28 26-30 overweight
30+ obese

i <0.9 healthy
waist : hip ratio 0.85 >0.9 abdominal obesity
alcohol units 3-4 units per day <14 units per week
number of cigarettes
sirokad 0 do not smoke or vape

Figure 14

Comment on the data and the health risks to this patient.
(4)
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N / ResultsPlus
/--.‘: Examiner Comments

This response is worth three marks with overweight and healthy
waist : hip ratio linked to muscle. They incorrectly judge alcohol intake
to be lower than recommended and did not say what the health risks
linked to smoking are. These marking points are targeted at higher
grades and therefore required more detail.

i ResultsPlus
D

Examiner Tip

Make sure you read the information given in tables carefully.
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(b) Figure 14 shows the data obtained from a patient by a doctor doing a
health check.

The guidance used by the doctor is also listed in Figure 14.

18-25 healthy
26-30 overweight
30+ obese

. <0.9 healthy
waist : hip ratio 0.85 0.9 abdominal obesity

BMI 28

alcohol units 3-4 units per day <14 units per week

number of cigarettes 0 do not smoke or vape
smoked

Figure 14

Comment on the data and the health risks to this patient.

e prlieat & aok obah
&pfwf'ﬁfﬂaée, ........................

: ¢
Y. : 3‘3{:%;’5 4.](64/ ......... o Jf.'y e M. Nreged....
“—WM«LE‘@ ..... (£ f‘1£ N~ 59 “1‘PﬂﬁﬁL4‘JWw% .........................
..... fe.cm«/fd.ﬂfcéo(iambx{nH;’;Cm.[ﬂ’ﬂ.vaﬁwé %!./
£ g,

e (I L S sr e

%erfafr“ﬂﬁpafﬁam ........... af cok... ff erdwﬁrz,l’ée;? :

S‘w«rﬁfégjwewrwgé/byfrmﬁ,s;m/pléu/fe%&%m/
pressuce. ahih. ircoenses. AR oo beact .. sthck Theic wast....

hipratio. o Shous Hhey ace hoollly bctes it fy

GCSE Biology 1BI0 1H 92



™
\ o

N { ResultsPlus

/---t Examiner Comments
This response had four marks for the link between smoking and lung
cancer, the link between excess alcohol to liver damage/liver failure,
overweight and healthy waist : hip ratio. References to cardiovascular
disease for weight were ignored as this cannot be determined from the
information presented.
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Question 9 (¢)

The second extended open-response question asked for a description of the structure and
function of a reflex arc. The level of detail of the pathway taken by the electrical impulse was
used to determine which level a response was given, with a linkage to the function of the
reflex arc enabling the top of the mark band to be credited. Candidates of all abilities were
able to access the question, with many making clear linkages between the components of a
reflex arc, accessing Level 2 or Level 3. In Level 3 the function of the reflex arc needed to link
the quick response to protection from danger to gain full marks.
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*(c) The doctor also tested the reaction time of the patient.
Describe the structure and function of a reflex arc.

P A fuwx 3 an anveman, iacsiatancy eV ve v St o ;
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ResultsPlus

Examiner Comments
This is a good Level 3 response for the reflex arc worth six marks. As
some sensory neurones act as receptors these were not required for a
complete reflex arc. They also have the function of a reflex arc with
protection and quick response.
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*(c) The doctor also tested the reaction time of the patient.

Describe the structure and function of a reflex arc,
(6)

........................................
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ResultsPlus

Examiner Comments

This is a Level 3 response worth six marks. The structure of the reflex
arc is correct, a flow diagram is sufficient detail as it shows the
direction of travel and the neurones involved. This is the top of Level 3
as it refers to protection from danger and a rapid response.

-

¢ V ResultsPlus
\/

| Examiner Tip

Sometimes there are better ways to present answers than a full

paragraph. Other methods including flow diagrams, bullet points,

labelled diagrams and tables can be used effectively to answer
guestions.
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*(c) The doctor also tested the reaction time of the patient.
Describe the structure and function of a reflex arc.

<g£ ResultsPlus
Examiner Comments

This was a Level 3 response but worth five marks. The structure of the
reflex arc does not include a relay neurone but because they have
referred to the CNS the Level 3 can still be awarded. They must include

a sensory and motor neurone with either a relay neurone / brain /

CNS / spinal cord / interneuron in the correct order. This response only
referred to the function of a quick response and didn’'t mention the
idea that it is a response to danger, so scored five marks overall.
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*(c) The doctor also tested the reaction time of the patient.

Describe the structure and function of a reflex arc.
(6)

AN NN O SO 0T MOC... U POUSR
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i( ResultsPlus
Examiner Comments

This was Level 2 and given four marks. They make a link between
receptor - sensory neurone or sensory neurone and CNS. However, it

was not clear for the order of the motor neurone and relay neurone so
Level 3 was not awarded. The top of the level is given for the idea of
quick for 'happens without thinking as it would take too long'.
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Question 10 (a)(i)

A number of candidates gave incorrect responses to this question by attempting to give a
genotype rather than a phenotype with heterozygous recessive the most common incorrect
response. Some candidates suggested that the person was a carrier but higher ability
candidates, who often went on to get the Punnett square correct, recognised the person was
affected.

10 (a) Haemophilia is a sex-linked genetic disorder caused by a recessive allele on the
X chromosome.

(i) Describe the phenotype of a male with the genotype X"Y.

(1)
................................................................................... hilﬁmlgqnusmtemwﬁl
I\ 7
\( ( ResultsPlus
/---. Examiner Comments
This is an attempt at a genotype and not a phenotype.
10 (a) Haemophilia is a sex-linked genetic disorder caused by a recessive allele on the
X chromosome.
(i) Describe the phenotype of a male with the genotype X"Y.
(m

N,
y { ResultsPlus
/'--. Examiner Comments

This is the correct phenotype for someone with xhy, they have one
allele which is the recessive copy and are therefore affected.
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Question 10 (a)(ii)

This question challenged many candidates with some not including the sex chromosomes on
the Punnett square which does not show the inheritance of haemophilia, other candidates
included alleles on the Y chromosome or only putting an h allele on one X chromosome.
Higher ability candidates were able to gain full marks for completing the Punnett square with
the correct female and male parental genotypes.

(i) Complete the Punnett square to show the genotypes of a male who is not
affected by haemophilia, a female who is a carrier of the haemophilia allele
and their possible offspring.

Use the letters H and h for the alleles.
(3)

male

female

\/ / ResultsPlus

Examiner Comments
This scored zero as none of the genotypes are correct. The female,
male and offspring all have alleles missing from the X chromosomes.
No error carried forward was applied as the parents do not show a
genotype.
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(i) Complete the Punnett square to show the genotypes of a male who is not
affected by haemophilia, a female who is a carrier of the haemophilia allele
and their possible offspring.

Use the letters H and h for the alleles.
(3)

i H @H
XL RR XY
%‘r\ XH‘ 7&\\ Xh -

female

2 ResultsPlus

Examiner Comments

The female genotype was correct for one mark. The male and the
offspring were incorrect as an allele is shown on the Y chromosomes.
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(i) Complete the Punnett square to show the genotypes of a male who is not
affected by haemophilia, a female who is a carrier of the haemophilia allele
and their possible offspring.

Use the letters H and h for the alleles.
(3)

male

female

xM 1 xH- ’IH:S

a\___

ﬂ ResultsPlus
Examiner Comments

The female genotype was correct for one mark, the male was incorrect.
However using their incorrect genotype for the male they have
completed the Punnett square correctly and gain a second mark for
the offspring because an error carried forward was applied.
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(i) Complete the Punnett square to show the genotypes of a male who is not
affected by haemophilia, a female who is a carrier of the haemophilia allele
and their possible offspring.

Use the letters H and h for the alleles. n=
W =

X"y
><Pl ?Q‘\ x\"n XH Yﬂ'
Xy

H

female

_ ResultsPlus

Examiner Comments

This shows the correct parental genotypes and offspring genotypes for
three marks.
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Question 10 (b)(i)

Candidates needed their knowledge of transcription to answer this question, which asked
how a mutation in the non-coding region could result in less protein being produced. It
required knowledge on reduced binding of RNA polymerase resulting in less mRNA
production or less transcription. This was a question where some candidates repeated the
information in the question and only gained one mark for reduced binding of RNA
polymerase to the non-coding region resulting in less protein. Some candidates recognised
the role of RNA polymerase but only stated that it affected binding, rather than how. Many
candidates gave responses related to mutations in the coding region changing the amino
acid sequence and so did not gain credit.

(b) Some genetic disorders occur because the body—dbes not pr-:')duce enough of
a protein.

(i) Describe how a mutation in the non-coding region of a gene can lead to the

production of less protein.
(2)

________________________ '”u.unm.l ZIMO v{bmm’ﬂ.t oy Wl
...................................... b oded) |, flus  veow 1deiv~c{’¥mwm,

& awnwo  aude ol will - fold weasndly produciug
Y lwoug  proton.

™

N / ResultsPlus
/--.‘: Examiner Comments

This does not answer the question as it is about a mutation in the
coding region. This was a common error seen across the entry.
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(b) Some genetic disorders occur because the body does not produce enough of
a protein.

(i) Describe how a mutation in the non-coding region of a gene can lead to the
production of less protein.
(2)

L RNA  poymarom

Z ResultsPlus

Examiner Comments

The RNA polymerase cannot bind is one mark. A protein is not
transcribed so this mark was not awarded.

(b) Some genetic disorders occur because the body does not produce enough of
a protein.

(i) Describe how a mutation in the non-coding region of a gene can lead to the
production of less protein.
(2)

/ ResultsPlus

Examiner Comments

This response refers to less transcription for one mark but there is no
reference to RNA polymerase not binding.
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(b) Some genetic disorders occur because the body does not produce enough of
a protein.

(i) Describe how a mutation in the non-coding region of a gene can lead to the
production of less protein.

(2)
DB wateboo e Mo owCedivg.lhles b e gere

Yo bimd Vo b qe \esS v RNA Uy decacrbed
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N

ﬂ ResultsPlus
Examiner Comments

Affecting the binding of RNA polymerase would not be enough but this
candidate has clarified that this would be in a bad way so the mark

was given. Less mRNA is transcribed led to them being awarded two
marks in total.
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Question 10 (¢)

Some candidates found this question on the process of pregnancy testing using monoclonal
antibodies challenging, although many still gained credit for a hormone being present in
urine that the monoclonal antibodies bound to. Lower ability candidates found it hard to
extend their response beyond this. There was no credit for describing how monoclonal
antibodies are made as this was not the focus of the question. Higher ability candidates gave
detailed descriptions linking the hormone binding to the monoclonal antibodies with blue
beads attached and that these move up the strip binding to immobilised antibodies in the
test window.

(c) Monoclonal antibodies can be used in the diagnosis of genetic disorders and
pregnancy testing. ULE  worwmoere § bwnd 0 U e

Describe how a pregnancy test uses monoclonal antibodies to show that a
woman is pregnant,
(4)

.................. Ve ygninuy mR kesxs W WMore LDnas aNn eenes

\(, A Examiner Comments

This has two marks for the antibodies binding to hCG which is in the
woman's urine. It is not clear that the beads of colour are attached to
the monoclonal antibodies or what happens after the antibodies bind
to the hCG so no further marks were awarded.
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(c) Monoclonal antibodies can be used in the diagnosis of genetic disorders and .
pregnancy testing. ! !

Describe how a pregnancy test uses monoclonal antibodies to show that(a
woman is pregnant.

This scored three marks for the pregnancy hormone linked to urine,

the hormone sticking to the antibodies and that the antibodies having
blue beads attached. The response does not have an indication of
binding to immobilised antibodies or moving up the strip and colour
appearing in the test window.
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() Monoclonal antibodies can be used in the diagnosis of genetic disorders and
pregnancy testing.

Describe how a pregnancy test uses monoclonal antibodies to show that a
woman is pregnant.

@

lue. {iaa.

2 ResultsPlus

Examiner Comments

This detailed response shows all four marking points and a clear

understanding of how a pregnancy test with monoclonal antibodies
works.
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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. They should also understand that when they are required to
make comparisons between two sets of data or two concepts, the language used in
responses should be comparative - 'greater’, 'faster’, '‘quicker' etc. When comparing two
sets of apparatus ensure sufficiently different responses are given to match the number of
marks and avoid just stating the reverse argument.

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 standard form, to a specified number of
significant figures or requires a unit to be included. They should ensure they consistently
apply rules for rounding up numerical answers and understand recurring numbers.

e Ensure that methods for core practicals are understood, including the differences,
accuracy and improvements to methods as well as controls and control variables. Be
prepared to apply your knowledge of practical activities to unfamiliar practical
investigations.

e Make sure that key scientific terms from the specification are understood including
pathogen, diploid, haploid, genotype and phenotype. When completing Punnett squares
for sex-linked inheritance include the sex chromosomes as well as alleles on all
X chromosomes.

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

GCSE Biology 1BIO TH 110



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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