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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 fifth assessment of the GCSE
(9-1) but the first time it had been examined in the summer since 2019. The autumn sittings
in 2020 and 2021 had much lower entries. To compensate for lost learning as a result of the
covid pandemic and in line with the other awarding organisations, 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. It also identified key core
practicals. It was only the specification points that were given and not the questions.

The Biology specification and the qualification follows a linear assessment model whereby
candidates must complete the two papers in the same single year of certification. Paper 1:
Biology (Higher tier) is awarded a total of 100 marks and it is assessed by a variety of
qguestion 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 questions 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 work of Mendel
and inheritance, DNA structure and extraction, STIs transmission and prevention, the eye and
brain, evolution of antibiotic resistance and the development of new drugs, mitosis and
cancer, the work of Charles Darwin and Alfred Wallace, the pentadactyl limb, genetic
engineering and stem cells and the lytic cycle of a virus. Questions designed to assess
practical work included writing a plan to test the effectiveness of antiseptics, which included
the identification of variables and a control as well as aseptic techniques, the preparation of a
microscope slide to view cells going through mitosis and the action of the enzyme lipase on
fat which included some theoretical application of enzyme function. The maths skills
assessment in this paper related to questions requiring ratio calculations, percentage
probability, calculations of infection numbers per 1000 of a population, nerve transmission
time and mitotic index where the equation was given in the questions.

The publication of an advanced notice gave candidates a focus of topics to revise ahead of
the examination and this included the relevant core practicals. There was evidence that,
particularly candidates of a high ability, had a high level of understanding of the topics
assessed on this paper, reflecting that they were able to target their revision.
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Most candidates were able to access both extended writing responses. For genetic
engineering, candidates of all abilities were able to name the enzyme's involved although the
accuracy of their use varied. For the practical method most candidates recognised safety or
aseptic precautions that were needed with many identifying a control for the investigation
and some controlled variables. The detail of the methods varied across the range of abilities
sitting the paper with inaccuracies reducing the level awarded to some candidates.

Most candidates were able to demonstrate a good level of knowledge in the early questions,
including the work of Mendel and genetic inheritance, DNA structure and extraction, STI
transmission and prevention and the eye and brain. Some items across the paper were high
scoring for candidates from a range of different abilities including drug development, the
outcomes of mitosis and the use of human stem cells. The evolution of antibiotic resistance
challenged some candidates who were able to give some details of the process but not a
complete explanation. Only high ability candidates were able to completely describe the role
of the pentadactyl limb as evidence for evolution and similarly the lytic cycle of a virus was
accessed by most candidates but full details were only given by those of higher ability.

Across the paper candidates showed they could extract data and recognise trends from
graphs and use data given in tables to complete calculations. There was clear confusion on
the value of one million by some candidates. The responses to the questions assessing
aspects of practical work showed a good level of understanding, possibly a reflection of the
inclusion of core practicals on the advanced information. It is also likely this is a reflection of
teachers understanding of this aspect of the specification improving as it was new to this
specification when first assessed in 2018. Candidates of all abilities were able to answer
guestions using their practical skills knowledge on the preparation of a microscope slide and
the use of aseptic techniques. The enzyme practical challenged more candidates, as it was
based on the enzyme lipase and the effect of substrate concentration and temperature
rather than the effect of pH on amylase activity and so required candidates to apply their
practical skills knowledge. Candidates who could not recall that lipase digests fats to fatty
acids were most impacted on these questions. The effect of boiling was higher scoring
suggesting that the effect of high temperatures on the active site is something that
candidates can easily understand.
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Question 1 (b)(i)

This question required the number of offspring to be converted into a ratio in its simplest
form. The correct answer was 3:1.
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Question 1 (b)(ii)

When candidates identified the correct genotype for the parents, they were able to complete
the Punnett square and the majority correctly identified 25% as the probability for the
homozygous recessive offspring. Some candidates stated the probability from a correct
Punnett square was 50%, possibly identifying the probability for a heterozygous genotype or
the homozygous dominant and recessive combined. Where the incorrect parental gametes
were given, an error carried forward was applied for completion of the Punnett square and
also for the identification of the probability of homozygous recessive offspring from an
incorrect Punnett square. Punnett squares using letters other than A/a were accepted but
those who tried to complete the Punnett square as though there was sex-linkage did not

score marks.

(i) Complete the Punnett square to show the outcome of a cross where both

parent pea plants are heterozygous. 4,¢¢

Ao

i
Show the percentage probability of homozygous recessive offspring in
your answer. o0
(3)
A o~
(e A o\ aQ
a| Ao 1N
percentage probability of homozygous recessive offspring 50 %

™
s,

N / ResultsPlus
/--.‘: Examiner Comments

This response scores two marks. The parental gametes are incorrect as
they have one being homozygous recessive but the Punnett square is
correct for their gametes so gains the mark through an error carried
forward. The percentage is also correct for their Punnett square.
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(i) Complete the Punnett square to show the outcome of a cross where both

parent pea plants are heterozygous.
Show the percentage probability of ho s recessive ng in
your answer.
' (3)
A a
A oo
percentage probability of homozygous recessive offspring Q..S %

a\___

i( ResultsPlus
Examiner Comments

This response scores full marks for correct parental gametes, correct
Punnett square and percentage.

xi—'ll“-,ll
)\ ResultsPlus
\_) Examiner Tip

Underlining or highlighting key words in the question is a useful exam
technique.
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Try to use the letters given in the question but if you chose different letters make sure the
lower case and capitals are clearly distinct.

(iiy Complete the Punnett square to show the outcome of a cross where both

parent pea plants are heterozygous.
Show the percentage probability of homozygous recessive offspring in
your answer.
pq revt 1 ta)
- n
v K| HA Hn
S
¢
N LA
percentage probability of homozygous recessive offspring —75 %

N\

ﬂ ResultsPlus
Examiner Comments

This gained two marks. The percentage is incorrect.

(T ResultsPlus
\_} Examiner Tip
Learn the genetic terms used for genotypes and phenotypes.
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Question 1 (c)(i)

The most common response for this question was based around the idea of genetic variation
or allowing adaptation to a change in the environment. Many candidates obtained the mark
for this. Incorrect responses included the idea that it was a quicker process or that identical

offspring were produced.

(c) () Some plants reproduce sexually.

Give one advantage of this type of reproduction.

N

~ ‘{ ResultsPlus
/"--. Examiner Comments

This has two advantages both of which are correct. It allows for
variation and enables organisms to survive a selection pressure.

(c) () Some plants reproduce sexually.

Give one advantage of this type of reproduction.

D OGN e QT CERR - s

N

) &{ ResultsPlus
/---. Examiner Comments

This is not correct for sexual reproduction.
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(c} (i) Some plants reproduce sexually.
Give one advantage of this type of reproduction.

(1)

ORI D00 Ot eeah Yo Vi 00 W glonX eaptth o §0-hnal o KNissn

B T LU, SR e

f

ig ResultsPlus
Examiner Comments

than an advantage.

This response describes the process of sexual reproduction rather

ra)

Q) ResultsPlus

Examiner Tip
Read the question carefully.
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Question 1 (c)(ii)
Meiosis is the process for forming gametes.

Knowing the spelling of key words such as meiosis is important especially where terms such
as mitosis are similar.
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Question 2 (a)

This question was answered to a high level by most candidates who gave weak hydrogen
bonds as the mechanism for bonding base pairs together. Many also gave the pairings of A-T
and C-G and the idea that there were complementary base pairs. Some detailed responses
gave the number of bonds between the base pairs which exceeds the demand of the
specification.

2 (a) DNA molecules contain base pairs.

Describe how the base pairs are bonded together in a DNA molecule,

(2)
................ A'Tma(f'ﬁﬂ(wa.?;u'ndf-pfmr«'ﬁ!
................... kﬁm!fﬂm’ﬂ?‘[/‘?(ﬂdiﬁﬂimf&r
afrd/-ﬁrm.u, ......... P TOT A S -3 X <,
I\ 7
3( ( ResultsPlus
/--.. Examiner Comments
This scores one mark for the A-T/C-G mark. Responses only needed to
have one combination of the pairs but if they gave both they must be
correct. The details of the sugar is not relevant.
2 (a) DNA molecules contain base pairs.
Describe how the base pairs are bonded together in a DNA molecule.
(2)
..... mﬁmmwwswmmﬁumummm&

SEAMS RSN SR VIR AUV MR oY1 % S T S ————

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

This does not answer the question, which is on the bonding of the
base pairs but describes details of the DNA shape and structure.
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2 (a) DNA molecules contain base pairs.
Describe how the base pairs are bonded together in a DNA molecule.

(2)
S VTV Ort.... onda: reqe¥huc wikh.. we AR, hugthrenan. . Joond -.... Adsodins. ..
......... m*rhwmmxolumppwmih’l.hmm%}nmmd,
................. Gmmmmwpmmﬁmm,

. J\ B
% ResultsPlus
Examiner Comments

This response has the content to be awarded the mark for weak,
hydrogen bonds and the complementary bases. Names of the bases
were accepted but not needed, letters are fine.
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Question 2 (b)(i)

Most candidates gave the correct sequence for the complementary strand for the DNA
molecule. Incorrect responses included those that gave the transcribed mRNA sequence and
those that repeated the DNA sequence. Candidates must take care when forming letters that
a Cand a G can be distinguished.

(b) Figure 1 shows part of a DNA molecule.

T i) G A T T G & G T A A

aAlT |6l clAalT | Glc |l AT | &|C

Figure 1

(i) Write the code for the complementary DNA strand in Figure 1.
(2)

.-""P-:

¢ &{ ResultsPlus
/--.. Examiner Comments

This response scored zero as the complementary bases are not given.

’“ V ResultsPlus
\

| Examiner Tip

Consider tricks like straight sided letters pair together and curved
letters pair together to help with remembering key information.
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(b) Figure 1 shows part of a DNA molecule.

T T | G A T T G = G T A A
ANl C|T | ala]|C]lClce |l al|lT | T
Figure 1

(i) Write the code for the complementary DNA strand in Figure 1.
' (2)

- .'\ B
ig ResultsPlus
Examiner Comments

This shows that candidates need to be careful when forming letters
that they are distinct.

This was awarded both marks.

AT
z"'(--\ 1

Qj ResultsPlus

Examiner Tip

Take care when forming letters and numbers that they are clear.
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Question 2 (c)(i)

This question was more challenging with many candidates recognising that proteases digests
proteins but linked this to the idea that it allowed the DNA to be extracted which forms part
of the introduction to the question. Where the explanation was linked it was most frequently
to the idea of breaking down the membrane of the cell or the nucleus. Responses were
credited where they clearly referred to breaking down the proteins associated with the DNA
as well as breaking down enzymes which could degrade the DNA. Knowledge on histones is
not required at this stage.

(c) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.

The enzyme protease was then added to this mixture.

() Explain why the enzyme protease was added to the mixture.
(2)

The pretease enzgme ol daopst gy of
e pwcw _that Che e mem*
,Le. o“% Df\)p

O»«e,m_

\/ / ResultsPlus

Examiner Comments

One mark for the protease digesting protein. A clearer sample is not
enough to meet the explanation aspect to the question.
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(c) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.
The enzyme protease was then added to this mixture.

(i) Explain why the enzyme protease was added to the mixture.
(2)

NS

ﬂ ResultsPlus
Examiner Comments

This response has part of the explanation but it is not linked to why the
protease will break down the cell membrane.

e N
.-'f‘\

T\ ResultsPlus
\_} Examiner Tip
When answering 'explain' questions look to see if they are asking about

explaining how or explaining why so that you can include sufficient
detail in your answer.
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(c) A student wanted to extract the DNA from fresh peas.
The student crushed the peas and added washing up liquid and water.

The enzyme protease was then added to this mixture,

(i) Explain why the enzyme protease was added to the mixture.

This response makes the link between the role of the protease and
why it was added to the mixture.
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Question 2 (c)(ii)

The majority of candidates knew that ice cold ethanol is used to precipitate the DNA or to
make it visible. To extract the DNA was not credited as it was given in the question. Other
incorrect ideas that were seen included the idea of cooling the mixture or denaturing
enzymes which is not why the ethanol is added to the filtrate.
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Question 3 (a)(i)

Candidates had to identify that gonorrhoea was the median value from the data. Some
candidates wrote the values in order so they could easily select the correct one.
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Question 3 (a)(ii)

Errors were made on this calculation when candidates did not know the value of a million.
This meant that they could not determine that 66000 should be multiplied by 3.7. One mark
was awarded for the answer being given to the incorrect order of magnitude to acknowledge
that only one error had been made in the calculation. Alternative methods to obtain the
answer were credited and full marks were awarded for correct answers without workings.

(i) The population of the UK in 2017 was 66 million people.

Calculate the total number of people diagnosed with chlamydia in the UK

in 2017.
&=, BT (2)
G;E: OQOQ00C . a0
VOGO
60000 == = 21400 L AA2.QOQ......... people

N
\( { ResultsPlus

Examiner Comments

This response clearly shows the method used to obtain the correct
answer of 244200. They wrote 66 million out correctly in digits.

)  ResultsPlus
\

Examiner Tip

Always show your workings for calculations.
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(i} The population of the UK in 2017 was 66 million people.

Calculate the total number of people diagnosed with chlamydia in the UK
in 2017,

(2)
66,000,600 - %}000
00 &
by 000 x0 &= 52,800
......... 32)5@0 people

%j ResultsPlus
Examiner Comments

The incorrect rate of infection was used for this calculation. This was a
common error seen, most likely for candidates who had identified
gonorrhoea as the correct answer to the previous question.

GCSE Biology 1BIO 1H 22



(i) The population of the UK in 2017 was 66 million people. tboovpo

Calculate the total number of people diagnosed with chlamydia in the UK
in 2017.

55{:21“ x ¥

. 24 4w {#

2(7’ aprd .. people

%jﬂesuhsﬂus
Examiner Comments

This answer is given to the incorrect magnitude but was awarded one
mark as the only error is the value of a million.

"’V f ResultsPlus
\/

) Examiner Tip

Know the value of a million as well as the values for pico, nano, micro,
milli, kilo.
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Question 3 (a)(iii)

This question was answered well by most candidates who recognised that communicable
disease can be passed from person to person. Candidates were also credited when they
applied the term to chlamydia and stated that it could be passed on through body fluids or
by sexual contact. Some candidates recognised that communicable diseases are caused by
pathogens. Responses that just stated that communicable diseases could be passed on were
not credited

(iii) State why chlamzc_ﬁa can be described as a communicable disease.

(1)

Ak Can. e dausnabted... Qr\\mgk hg% Auds foona.....

\/ / ResultsPlus

Examiner Comments

This says why chlamydia is communicable and how it is spread from
person to person, so it was credited with the mark.

(ili) State why chlamydia can be described as a communicable disease.

T':(’MSfmaﬁ{;meﬂSFﬂ ............ [—a ........... fc.c.Saa ...........

N
\( 2{ ResultsPlus
/'--.. Examiner Comments

This defines the idea behind communicable diseases and was awarded
the mark.
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Question 3 (a)(iv)

(iv) Give one way the transmission of chlamydia can be prevented.
(1)

\Deblinn o Loaddpn \\\\f\w\‘i\""“‘mﬁ%x

N

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

This gained the mark for wearing a condom.

\

| Examiner Tip
Be specific in responses - this identifies a condom as the way

transmission can be prevented. Avoid vague responses such as
protection without being specific.

(iv) Give one way the transmission of chlamydia can be prevented.

(1)

B\?unr\s})bamtfmwco

N

~ { ResultsPlus
/—-._ Examiner Comments

Although not all barrier methods would prevent transmission, the
most common barrier contraception method is the condom which
does prevent spread so this was credited.
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(iv) Give one way the transmission of chlamydia can be prevented.

(1
N,
?_( ResultsPlus
Examiner Comments
This would prevent transmission of chlamydia as an alternative correct
answer.
(iv) Give one way the transmission of chlamydia can be prevented.
(1)

AN

i( ResultsPlus
Examiner Comments

This is not specific enough to answer the question.
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Question 3 (a)(v)

This question requires candidates to recall that chlamydia is caused by a bacteria and that
antibiotics inhibit cell processes in bacteria, they were also credited for antibiotics killing
bacteria. Where candidates scored one mark this was often because they repeated the stem
of the question, stating that chlamydia was caused by a bacteria so it could be treated with
antibiotics which lacks the linked explanation.

(v) Explain why chlamydia can be treated with antibiotics.
(2)

w TN M-*c\\n&dcﬁu}-s

ﬂ ResultsPlus
Examiner Comments

This response scored zero. Chlamydia is a virus is incorrect. Antibiotics
can kill the virus is also incorrect science.

(v) Explain why chlamydia can be treated with antibiotics.
(2)

Chlaqulq g backenal). mﬁectm and. e ...

Anawble.. pRCENE). i the el gdd ) Ak Elna.........
......thc......uzf.CLm.am.:....,,......An,ﬂbtﬁ?:m....L.qm...b.fe...m,aﬁ.F’J to beat
W C N T

A

ﬂ ResultsPlus
Examiner Comments

This correctly makes the link between chlamydia being caused by a
bacteria and why antibiotics can be used to treat it which completes
the explanation for two marks.
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Question 3 (b)

Most candidates had a good idea of the effect of HIV on the immune system or that it
destroys white blood cells, combining these two points in a linked explanation enabled both
marks to be awarded. Some candidates stated that you can catch AIDS suggesting that the
link between HIV infection and the development of AIDS is not fully understood.

(b) HIV is another sexually transmitted infection.

Explain how HIV can lead to the onset of AIDS.

|||||||||||||||||||||||

LL'L Llu'ﬂ- Lﬂ-“; U'V‘ll""[lh'\-r (cﬂvJ- ’éﬂ f'LL'Iu.] l"-.a. dllqquq Dtp'e«ﬂ%

Seodor L Wi ‘;bs'{zw D wealenl 2 severt, e Bl

cticng. (Total for Question 3 = 9 marks)

AN

~ < ResultsPlus

/--.. Examiner Comments

This detailed response shows a good understanding of the link
between HIV infection and the development of AIDS.
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(b) HIV is another sexually transmitted infection.

Explain how HIV can lead to the onset of AIDS,
(2)

AN destious Waike Wood cene and

T RPTETET SRR KN 77T
s e MOS. N‘)) .....

a\___

ig ResultsPlus
Examiner Comments

This was two marks for white blood cells being destroyed and a
weakened immune system. Although AIDS cannot be caught this does
not affect the score.

5
)
A 1

T\ ResultsPlus

\_) Examiner Tip

Be clear on how HIV leads to the development of AIDS and recognise
that AIDS is not something that can be caught.
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Question 4 (a)(ii)
The organelles which release energy are mitochondria or the singular of mitochondrion.

Most candidates were able to identify this for the mark. The most common incorrect
response seen was ribosomes.

GCSE Biology 1BI0 1H 30



Question 4 (a)(iii)

The nucleus of the light receptor cells is the labelled structure. As both of labelled nuclei was
accepted, this mark was obtained by most candidates.
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Question 4 (a)(iv)

The light receptor which responds to dim light is the rod cell. The shape of the cell within the
diagram could also be used to help candidates to answer the question.
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Question 4 (a)(v)

This question follows on from part (a)(iv) which states that cell A responds to dim light and
asks how the role of cell B is different. Marks were awarded for identifying it as a cone cell,
which detects colour and responds to different wavelengths of light. The idea of responding
to bright light was also credited. Most candidates recognised its role in colour vision with
many able to identify it as a cone cell.

(v) Describe how the role of light receptor cell B is different from the role of light
receptor cell A.

(2)

e ROT. LS. MDA O S CE. LB ALK CAOCLN 2.0 100 come.Colh: ..

N &{ ResultsPlus
/'--. Examiner Comments

There are two marks here for identifying B as the cone cells and that it
is responsible for colour vision, this mark would also have been given
for responding to bright light.

o
o

&\ ResultsPlus
\ Examiner Tip
When a question refers to a structure always make sure that you

identify what the structure is within your answer.
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(v) Describe how the role of light receptor cell B is different from the role of light

receptor cell A.
(2)

s respnSioe  Fer Crocswi . (e Coaes

AN

ﬂﬂesuﬁsﬂm
Examiner Comments

This response repeats information given on the question paper for
light receptor A. One mark is given for processing colours.

“ Y
o

o ResultsPlus
\,

| Examiner Tip
Don't repeat information given on the question paper. It won't be
worth marks and can give you the impression that you have included
sufficient information.
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Question 4 (b)(i)

Candidates needed to re-arrange the equation to enable them to calculate the time taken for
an impulse to travel the length of the optic nerve. They also need to convert one of the
measurements so that they are the same. Different methods were credited and the answer
could be given to different decimal places. A number of candidates lost a mark for not
rounding correctly.

(b}' The 6ptlc nerve carries information from the back of the eye to the brain.
The optic nerve is 47 mm in length.
Nerve impulses travel at 75 metres per second.
(i) Calculate the time an impulse takes to travel the length of the optic nerve.

distance

Use the equation: speed = —
time

{mis\

(3)

K Wl = ok

®
“lmmz 0.000.6.27 . seconds
Y Tem=
'OMH*. lcm
UWmm Y 7em 100w’ 1 m
Glem ! @ 097m
S5 8
L g W2 D.0uy

X
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I\ 7
3( ( ResultsPlus
/'--. Examiner Comments
This scores full marks for the correct answer rounded correctly. The
candidate has carefully converted the measurement of length into
metres.

-

(T ResultsPlus
\ Examiner Tip
Make sure you convert measurements so that they are the same unit

when using them in calculations.

[ L e e

(b) The optic nerve carries information from the back of the eye to the brain.

The optic nerve is 47 mm in length.
Nerve impulses travel at 75 metres per second.
(i) Calculate the time an impulse takes to travel the length of the optic nerve.

distance

Use the equation: speed = —
time

(3)

0.4 =
T

0.0000086.2.6 ... seconds

I\ 7
3( ( ResultsPlus

/'--. Examiner Comments
This response has converted the unit for distance incorrectly. They
have correctly divided a distance by speed so are awarded the mark
for changing the subject of the equation. The answer they obtain is
correct for their calculation with the use of a recurring number, so they
score two marks.
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(b) The optic nerve carries information from the back of the eye to the brain.
The optic nerve is 47 mm in length.
Nerve impulses travel at 75 metres per second.
(i) Calculate the time an impulse takes to travel the length of the optic nerve,

distance
time

Use the equation: speed =

(3)
S wekey 1 1S, 000 M

Lo = % 000 % 0.0c0kag

- Q.q-g' x \o %

N\

ig ResultsPlus
Examiner Comments

Answers in standard form were acceptable. This response is worth two
marks as the final substitution stage is rounded incorrectly. The
recurring sign is not shown on the number given on the answer line.
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(b) The optic nerve carries information from the back of the eye to the brain.
The optic nerve is 47 mm in length.
Nerve impulses travel at 75 metres per second.

() Calculate the time an impulse takes to travel the length of the optic nerve.
|

distance
™M

time

TS5000 | -3
= ~G:26KI0

Use the equation: speed =
(3)

-y
B K10 seconds

a\__

ﬂ ResultsPlus
Examiner Comments

This response is the correct answer given in standard form for full
marks.
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Question 4 (b)(iii)

Candidates needed to assimilate the information in the question which stated that the optic
nerve connects to the occipital lobe of the brain to identify that the sense that would be
affected if the lobe was damaged would be sight. Incorrect responses included hearing and
also balance.

(iii) State the sense most likely to be affected if the occipital lobe is damaged.
(1)

\( / ResultsPlus

Examiner Comments
This scored zero as it is the wrong sense. To obtain the answer to this

question, candidates needed to have read the information in the
question.

(iili) State the sense most likely to be affected if the occipital lobe is damaged.

............ S

\( / ResultsPlus

Examiner Comments

This is correct for the mark.
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Question 5 (a)(i)

A linked explanation of how Klebsiella bacteria develop resistance to antibiotics was required
for this item. Marks were awarded for evolution or natural selection, which relies on
mutation or variation in the population. This leads to some bacteria surviving treatment with
antibiotics, allowing them to reproduce with offspring inheriting the resistance trait. Some
candidates gave the idea that bacteria could become immune to antibiotics which is not
creditworthy or that the human body can become immune. The idea that bacteria are strong
or weak was not credited, responses needed to refer to bacteria which are resistant to
antibiotics surviving treatment with antibiotics.

5 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

(i) Explain how Klebsiella pneumoniae bacteria developed resistance

to antibiotics.
(4)

._..__,,...b.a.cis’...[..l.‘.as.......,dm..a..‘s.!.h...p......r:@.:.{am.u._._%..m!xfbi.n.km....bg....ﬂu....pmm;;...,,.............
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backurio. will then. reproduceand eventually budd o
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I\

~ ‘{ ResultsPlus
/"--. Examiner Comments

This response shows a high level of detail and use of scientific terms to
fully explain how antibiotic resistance develops in bacteria.
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5 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

(i) Explain how Klebsiella pneumoniae bacteria developed resistance
to antibiotics.

Rodont lootkedn Mvekee v antekeh psets. At
Cmsh Wane . sohde o ouse ok aabbobcs. Nomaally,  Suag ek .
(ad bdlir o se . step. tuking. madecalion . Thas is. e weshy
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ot Ty vt e saatonk 0y W
o tagetd Yo th e ambloidecs. These ot bouku
ot taala. Wee. peson N eeeins. b et o tuaks oy
oBes | dhant ok 5a. Mea Sommmeialds, . 30

f

ig ResultsPlus
Examiner Comments

This response scored two marks. Weak bacteria would have been
insufficient but this response does link stopping course of antibiotics
and small amount of resistant bacteria being left behind (survival) and
that these bacteria then reproduce. It does not elaborate further on
the process.

.-f l‘-

\) \ ResultsPlus

Examiner Tip
Do not refer to the organisms that survive in evolution as strong, use
the specific adaptation they have acquired eg resistance, increased
height.
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5 (a) In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was
resistant to 26 different antibiotics.

(i) Explain how Klebsiella pneumoniae bacteria developed resistance

to antibiotics.
(4)
...,.E,mbéugll.m,..Pn,umma.i.aa_.,ba.c.i:ml..ﬁ......m,m_..&m,, 03£.0.. X2 \osm....
....l:ﬂ..m\.ﬁ...ﬂ\.%.....Q..(.i‘."..‘}dm’cl..C?.a,a.fgkaﬁ...&.\\ﬂmﬁ..\-\.\.o“...bﬂﬂi&:..&mkQ.,,,..Dﬁ;a..m....n.. ..........
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% ResultsPlus

Examiner Comments

References to bacteria developing immunity to antibiotics is incorrect,
candidates should refer to the development of resistance.
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Question 5 (a)(ii)

This question asked how the use of antibiotics contributed to the development of resistance
in bacteria. The mark was awarded for the idea of over-use, not finishing a course, or their
incorrect use for non-bacterial illness. Examples such as use in agriculture were also credited.
Some incorrect responses described the mechanism of evolution rather than answering how
the use of antibiotics made a contribution.

(i) State how the use of antibiotics could contribute to Klebsiella pneumoniae
bacteria developing resistance to antibiotics.
(1)

e badkeria . will . onkinue b evalve and . odagt

N { ResultsPlus
/'--.. Examiner Comments

This is not how the use of the antibiotics contributes to the
development of resistance and did not score a mark.

(i) State how the use of antibiotics could contribute to Klebsiella pneumoniae
bacteria developing resistance to antibiotics.  WxTL RAL SELECTIOW?

(1)

N { ResultsPlus
/---.. Examiner Comments

Not finishing a course of antibiotics contributes to the development of
antibiotic resistance and was a commonly seen answer.
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(i) State how the use of antibiotics could contribute to Klebsiella pneumoniae

bacteria developing resistance to antibiotics.

(1)

g ResultsPlus

Examiner Comments

This is a misuse of antibiotics and was awarded the mark.
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Question 5 (b)

Most candidates gained at least two marks on this item with many getting full marks.
Responses that used the terms pre-clinical and/or clinical testing were more likely to give the
details of testing on cells, animals and humans and gain all three marks. Some detailed
responses referred to double blind trials or described the use of a placebo. Blind trials was
not credited but single blind was sufficient.

(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the
discovery of a new antibiotic.

3&.% NBDONAL . hal{gzx_
W72 IS fw

ﬂ ResultsPlus
Examiner Comments

This scored two marks for trialling on people and a description of
double-blind trials by referring to the use of the placebo and the drug.
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(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the
discovery of a new antibiotic.

(3)
LTesh o dva onlibiohg o0 oameacas.. .. Crter Yo See
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ig ResultsPlus
Examiner Comments

This response scored two marks but could have increased the mark by
including the idea of pre-clinical or clinical trials which are listed in the
specification.

P
p
T\ ResultsPlus
\_) Examiner Tip
Try to use specific terms referred to in the specification.
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(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the
discovery of a new antibiotic.
(3)

LT SCOATOAR SES. v oatch. Pic ke OLAL g arSefad
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Examiner Comments

This scored full marks as it refers to pre-clinical trials, testing on
human cells as well as a named animal (mice), clinical trials and testing
on healthy volunteers.
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(b) New antibiotics are being developed to treat the disease caused by
Klebsiella pneumoniae.

Describe the stages of antibiotic development that would occur after the

discovery of a new antibiotic. -
................. T'It&gt’(wmgo Aaraugh..pre -CiniCaLASALS .
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<g§ ResultsPlus
Examiner Comments

This response referred to the process of development of the drug as
well as its use in trials. Full marks were awarded.
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Question 6 (a)

This question introduced a practical which required application of knowledge as it was not
the core practical. Candidates who do not read the introductory information carefully for
questions like this one will score lower. Responses to this question either gave the reason
that the milk B drop rose to the surface was due to the fat content or related to the idea of
being less dense than water. Some incorrect answers referred to it being lighter.
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A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 5.

The drop of oil rose to the surface of the water.

(Source: © Nana_studio/Shutterstock)
Figure 5

(@) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface.

Give one reason for the drop of milk B rising to the surface,
(1)

- a\ —
% ResultsPlus
Examiner Comments

Fat content would cause the droplet to rise in the tube and this
response gained the mark.
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6 A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 5.

The drop of oil rose to the surface of the water.

{Source: © Nana_studio/Shutterstock)
Figure 5

(@) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface.

Give one reason for the drop of milk B rising to the surface.

¥ Nad \ower dena\v
Kok convent. .

- J\ B
ig ResultsPlus
Examiner Comments

In this response 'it' must be milk B. So this gains the mark for lower
density as well as high fat content.
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A
- / Y
T\ ResultsPlus
Examiner Tip

Be careful using terms such as 'it', as it can be ambiguous as to what is
being referred to as 'it'.

6 A student investigated the fat content of two types of milk: milk A and milk B.

Before starting the investigation, the student added a drop of oil from a pipette into a
test tube of water as shown in Figure 5.

The drop of oil rose to the surface of the water.

(Source: © Nana_studio/Shutterstock)

Figure 5

(a) The student then placed a drop of milk A into one test tube of water and a drop
of milk B into a different test tube of water.

The drop of milk A sank to the bottom and the drop of milk B rose to the surface,
Give one reason for the drop of milk B rising to the surface.

Beawe it 1 J«gbﬁrﬂqawlwr e

NS

ig ResultsPlus
Examiner Comments

This shows a misconception, as milk is heavier than water.
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Question 6 (b)(i)

Lipase digests fats into fatty acid and glycerol which will reduce the pH of a mixture or make
it more acidic. This is what was required to explain the change from pH 7 to pH 5. Most
candidates obtained the mark for recognising that the pH has reduced or become more
acidic with many also recognising that fat is the substrate for lipase. Some candidates
suggested that the product of fat digestion was amino acids or lactic acid.

(b) 5cm?® of milk B and 1cm? of lipase were added to a different test tube.
The pH of this mixture was pH 7.
This test tube was placed in a water bath for 10 minutes,
The pH of the mixture changed from pH 7 to pH 5.

(i) Explain what caused this change in pH.

............... &uﬁgﬂﬁm%M\mmW > Seeloa 3k B Sooar..
Ewammmmw ...................

¥ { ResultsPlus
/--._ Examiner Comments

This scores two marks for fats being broken down and the mixture
becoming more acidic. It does not fully explain the drop in pH as fatty
acids are not given in the answer.
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(b) 5¢cm?® of milk B and 1cm? of lipase were added to a different test tube.
The pH of this mixture was pH 7. ,-‘PJ(APO.S?
d d Lipids D itk
This test tube was placed in a water bath for 10 minutes. 2 j
The pH of the mixture changed from pH 7 to pH 5.

(i) Explain what caused this change in pH.

(3)

2 ResultsPlus

Examiner Comments
This is a full explanation of the change in pH and gained full marks.
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(b) 5¢cm? of milk B and 1cm? of lipase were added to a different test tube,
The pH of this mixture was pH 7. '
This test tube was placed in a water bath for 10 minutes.
The pH of the mixture changed from pH 7 to pH 5.

(i) Explain what caused this change in pH.
(3)

QL Chong e Cavsed oy W Jobs end iptds. doetmey .
osakea dowin  Tue desh Wbe ek dleccooh 1 Plae wedrs

2 ResultsPlus

Examiner Comments
This answer repeats the same aspect three times rather than
expanding on the why the breakdown of fat would change the pH.
They also give the idea that the pH changed from the question but did
not state how it changed.
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Question 6 (b)(ii)

Candidates needed to recall that milk B did not rise in water indicating that it did not contain
fat or contained less. Therefore, the pH did not change as fatty acids were not produced.
Some candidates recognised that there was no substrate for the lipase or that there was no
fat and those with a good knowledge of enzymes recognised that a lack of fatty acid
production meant the pH didn’t change. Some candidates incorrectly linked this to the
previous question suggesting that the enzyme had already reacted.

(i) This procedure was repeated with milk A.
There was no change in the pH of this mixture after 10 minutes.

Explain why there was no change in the pH of the mixture containing milk A.

........... Thgze. was A li . e mlf‘([-'-ﬂ(“-&« o Fha
........................ [..tf;w\.sb 1‘ G... rea-[j"'\rt '-gOf\L“?QszWé"_ﬁ

AR ResultsPlus

_‘/'--.. Examiner Comments
This scored one mark for no lipids. The acid specifically needed to be
fatty acids.
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(i) This procedure was repeated with milk A.
There was no change in the pH of this mixture after 10 minutes.

Explain why there was no change in the pH of the mixture containing milk A.
(2)
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..... L m&nnwxq@@mﬂe\pmsemb\amkdm
...... Sunm%—hmjm\am\nendomamm&%\m

RS2 Y. A %M&QAM@LQMAQ
..... @&mmﬁmr.{)a%\dcmcdgm:.mdmad

/ ResultsPlus

Examiner Comments

This is a complete explanation for there being no fat so fatty acids
were not produced.
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Question 6 (b)(iii)

This question was generally answered well with most candidates recognising that the enzyme
has been denatured so the active site had changed shape which allowed them to obtain at
least two marks. Some candidates extended this to include the idea that the substrate could
not bind or that fatty acids were not produced. Some candidates gave incorrect responses
suggesting that the cooling had reduced the temperature below the optimum and so the
enzyme would not react.

(iii} The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.

Describe why the pH did not change in this mixture,
(3)

The U did et chorr g the lipam envanmes were boiled
The hmlmj oA Ahe lipow ergmer _comned e onsynun to domakuse,
Metting. T shage o the  adkive site. W ...... due fofhe h]gk ............
NS TN s wert . denakured , e .

\( { ResultsPlus
/'--. Examiner Comments

This gained full marks. The lipase enzyme was boiled repeats the stem

of the question but they made the link to the temperature being high
later in the response. They have denaturing and changing the shape of

the active site as well as the substrate not fitting into the active site

and this would have also got the marking point for no fatty acids
produced.
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(iil) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.
Describe why the pH did not change in this mixture.
(3}
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<Z§ ResultsPlus
Examiner Comments

This gained two marks for denaturing the active site. The context of
fatty acids is incorrect.

)
) ResutsPs

Read responses carefully if you have time at the end to ensure you
have not made any errors.
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(iif) The student repeated this procedure with lipase that had been boiled and left
to cool.

This was added to another sample of milk B.
Describe why the pH did not change in this mixture.

: (3)
lipase
Eu;m:}e. B Mg tae. . W&bﬁl"\%k{:am ....... boile qo
\r\m::} ok and. Cabiing & o
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{ ResuitsPlus

Examiner Comments

This response repeats boiled from the question and links the heat to
dissolving the fat. No marks were awarded.
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Question 7 (a)

This 4 mark question combined practical skills knowledge with subject knowledge on mitosis.
Most candidates gave the practical details on how to prepare a microscope slide but few
applied the question to knowledge on mitosis, that the meristem or the tip of the root was
needed. Most candidates recognised the need for a stain and a coverslip. Many stated that it
needed to be a thin slice. Many candidates gave details on using the microscope, which was
not credited as it doesn’t answer the question.

7 (a) A student was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant. =

Tt thisdlent.. Mwld mb?mmgmmﬁ% m@ﬁﬂﬁiﬁg ? ﬂuhp
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N &{ ResultsPlus

/---. Examiner Comments

This was awarded full marks for a thin layer, from the tip of the root,
adding iodine (MP4) and the idea of putting a second slide on top was
accepted as a description of a coverslip as it was recognised that some
centres may have done this when they did the core practical.
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7 (a) A student was investigating mitosis in the roots of a garlic plant.
Describe how the student could prepare a microscope slide to show mitosis in the

growing roots of a garlic plant. -{41
Cak thia... $hte.of. Jachi(....0ank. se.. LighE. Can. Ses... thedh,
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iz ResultsPlus
Examiner Comments

This response scored three marks. A thin slice of garlic, a drop of water
being added to the slide and iodine is a named stain.
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7 (a) Astudent was investigating mitosis in the roots of a garlic plant.

Describe how the student could prepare a microscope slide to show mitosis in the
growing roots of a garlic plant.

(4)
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ﬂ ResultsPlus
Examiner Comments

This scores one mark for dye being acceptable for stain. The response
doesn't refer to the tip of the root or a thin section being needed and
no marks are available for details on using the microscope.

A “V“ \ Resuttsﬁus
| Examiner Tip

Make sure you focus on the area of the practical being assessed in the
guestion.
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Question 7 (b)

Marks were awarded for two cells being produced, that they were genetically identical and
diploid. Some candidates have details of 23 pairs of chromosomes or 46 chromosomes
which was credited although the question is not specifically about human cells. Some
candidates confused diploid and haploid and some just gave the idea that the cells were
identical without reference to the genetic material which was insufficient. Comparisons with
meiosis were also seen which was a question on a previous paper and not required here.

(b) Describe what is produced when a single cell divides by mitosis.

3)
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N ‘{ ResultsPlus
/'--. Examiner Comments

This was only one mark for two cells in this response. Identical is
insufficient as it has to be linked to genetically or the idea of the same
DNA. There are no marks for the steps of mitosis as the question asks

what is produced by mitosis and not how a single cell divides by
mitosis.
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(b) Describe what is produced when a single cell divides by mitosis.
3)

5 (
when o gnle call divdos by Mit0Ss
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- J\ B
ig ResultsPlus
Examiner Comments

This is full marks for two / genetically identical / diploid cells. It is clear
the cells produced are for growth and repair which would also be
worthy of a mark had full marks not already been awarded.

(b) Describe what is Eroducgd when a single cell divides by mitosis.

(3)

Oy il

NS

ig ResultsPlus
Examiner Comments

This response is limited to two marks for genetically identical and two
cells produced.
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Question 7 (¢)

The equation for calculating mitotic index was provided but candidates needed to recognise
that interphase is not part of mitosis. The first mark was for totaling the stages of mitosis, the
second was for the calculation and then the final mark was for the answer being given to
three significant figures. An error carried forward was applied when the number of cells was
incorrectly calculated allowing the maths skills marks to be obtained. The most frequent

errors seen was the selection of one or two phases of mitosis but not all four or using
interphase.
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(c) The student observed 89 cells on the microscope slide.
Figure 6 shows the number of cells at each stage of the cell cycle.

Interphase 44

Prophase 12

Metaphase 6

Anaphase 18

Telophase 9
Figure 6

Use this equation to calculate the mitotic index for this slide.

number of cells in mitosis
itotic index = x 100
mitCHCinge total number of cells

Give your answer to three significant figures.

(3)
2+ 18+6+9 = 4s

Lo mxl® = S0 56
t’

Mitotic index O -6
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Examiner Comments

This scores full marks. The steps of the working are also clear.
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(c) The student observed 89 cells on the microscope slide.
Figure 6 shows the number of cells at each stage of the cell cycle.

Interphase 44

Prophase 12

Metaphase 6

Anaphase 18

Telophase 9
Figure 6

Use this equation to calculate the mitotic index for this slide.

number of cells in mitosis
total number of cells

mitotic index = x 100

Give your answer to three significant figures.
(3)

12 t6 +(y = 4f

45 "
- X (o2
7 s

Mitotic index MSQS"

g ResultsPlus

Examiner Comments
This gains two marks as it is not given to 3 significant figures.

69 GCSE Biology 1BIO 1H



-

(T ResultsPlus
\\ Examiner Tip
Read the question carefully so that you know how an answer to a

maths question should be given. This should have been to three
significant figures.
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(c) The student observed 89 cells on the microscope slide.

Figure 6 shows the number of cells at each stage of the cell cycle.

Interphase 44

Prophase 12

Metaphase 6

Anaphase 18

Telophase 9
Figure 6

Use this equation to calculate the mitotic index for this slide.

R - number of cells in mitosis %100
total number of cells

Give your answer to three significant figures.

—%;?0( OO
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Mitotic index .

71 GCSE Biology 1BIO 1H

(3)

10.)




™
\-\.

< / ResultsPlus
/--.‘: Examiner Comments

This was awarded two marks. They have only used the number of cells
in telophase showing an error in the understanding of the biology.
However, the maths calculation has then been completed correctly and
given to three significant figures.
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Question 7 (d)

Cancer causes cells to divide uncontrollably and most candidates obtained this mark by
stating this or giving the idea of rapid cell division. References to mutation or tumour were
ignored as they do not answer the question.

(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division.
(1)

¥ { ResultsPlus
/--._ Examiner Comments

This is worthy of the mark as it is clear that the cell division is
uncontrolled / rapid.

(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division,

N ‘{ ResultsPlus
/'--. Examiner Comments

Avoid using 'it'. This was awarded the mark as it must refer to the cell
division and therefore it being rapid. In other contexts 'it' could be
ambiguous as to what is being referred to.
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(d) The mitotic index is often used in the diagnosis of cancer.

State the effect of cancer on cell division.

NMQTSP‘DPS%(‘QWﬂESCO\WS
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ﬂ ResultsPlus
Examiner Comments

This answer is not about the cell division and was not given a mark.

GCSE Biology 1BI0O 1H 74



Question 8 (a)

This question required an outline of the theory of evolution by natural selection. Unlike
previous questions that have examined this specification point, it was not channeled to a
specific example and required the principles of over-production, variations, struggle for
existence, survival of the fittest, inheritance and repetition. Most candidates gave detailed
responses and many obtained full marks.

8 Alfred Russel Wallace travelled around Malaysia during the 1800s and wrote to B \f/
Charles Darwin about the animal species he studied. % /

His main conclusions were very similar to those of Charles Darwin and they both l/
contributed to the current understanding of evolution.

(a) Describe the theory of evolution by natural selection.

L onerc. varcan. M0es. Mos thare e Do, ban \anatioe. 00
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iﬁ ResultsPlus
Examiner Comments

This scored full marks with the idea of variation, a change in the
environment, survival of the fittest and inheritance by the offspring.

P
/"' |

/\VJ ResultsPlus

| Examiner Tip
The use of acronyms to help remember processes is a good revision
strategy.
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8 Alfred Russel Wallace travelled around Malaysia during the 1800s and wrote to
Charles Darwin about the animal species he studied.

His main conclusions were very similar to those of Charles Darwin and they both
contributed to the current understanding of evolution.

(a) Describe the theory of evolution by natural selection.

- jon gt oy,

orgonsins amod P wseld.
tmcr. komegot Sofer,
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Examiner Comments

This scored two marks for the idea of survival of the fittest and the
inheritance by offspring.
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8 Alfred Russel Wallace travelled around Malaysia during the 1800s and wrote to
Charles Darwin about the animal species he studied.

His main conclusions were very similar to those of Charles Darwin and they both
contributed to the current understanding of evolution.

(a) Describe the theory of evolution by natural selection.

“Q,( W(E& .......... am&wu“o\tﬁ, »\“‘\

................... Mw\\wi\\ad‘w .._de% M\
&M_Q‘mb cm.a:) \n\‘\u ;:.:?1'-'3 WA\ 't-umaut—l— AH........

(3)

ﬂ ResultsPlus
Examiner Comments

This was awarded one mark. The candidate did not get the mark for
weaker die / stronger reproduce but they were not penalised twice and
were given the mark for offspring inheriting genes.

&4\ ResultsPlus
<

) Examiner Tip
Avoid the terms weak genes and strong genes as it is not scientifically
correct.
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Question 8 (b)(i)

The context of this question centres around differences in opinion between Darwin and
Wallace resulting in an explanation as to why female birds have less brightly coloured
feathers and how that helps survival. The marks were awarded for the idea that it made
them harder to be seen which could be linked to the idea that they would be camouflaged,
less likely to be hunted or killed by a predator or that they could hunt more effectively as
their prey would not see them. Most candidates gave good answers to this question.

(b) Wallace and Darwin did not always agree.

Darwin belleved that male birds have feathers that are brightly coloured to make
them more attractive to female birds.

Wallace thought that female birds have feathers that are less brightly coloured so
they are more likely to survive.

(i) Explain why having feathers that are less brightly coloured increases the

survival rate of females,
(2)

whxmmw\v&k%\ma\%,wm
1R CaNkeY  lavwfh %o wagYo  caMabioqed G
RRsosally  Hak  fead - egk. WA Dot M. eagd.,
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This scored full marks for the female being camouflaged from
predators. It also refers to the idea of being less obvious in the nest.
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(b) Wallace and Darwin did not always agree.

Darwin believed that male birds have feathers that are brightly coloured to make
them more attractive to female birds.

Wallace thought that female birds have feathers that are less brightly coloured so
they are more likely to survive.

(i) Explain why having feathers that are less brightly coloured increases the

survival rate of females.
(2)

Gy dook  beaame o Owesk

% ResultsPlus
Examiner Comments

This response does not score. The candidate has confused the idea
that colourful markings are often used as a threat. In this case the
female is not colourful, so they have not answered the question.
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(b) Wallace and Darwin did not always agree.

Darwin believed that male birds have feathers that are brightly coloured to make
them more attractive to female birds.

Wallace thought that female birds have feathers that are Iess brightly coloured so
they are more likely to survive,

(i) Explain why having feathers that are less brightly coloured increases the
survival rate of females.

Taes Is Wiee@m#@ Ttere.. envdronaiL.. bul. / TEr..... Loalhar 9.

Trem.. nat. as... nercndts.. S pmummmmmﬁﬂrd
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Examiner Comments

This scored two marks for blending in and camouflage making them
less noticeable to predators.
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Question 8 (b)(ii)

This question asked candidates to apply their knowledge to the context to recognise that the
female of the species produce offspring so their survival is more important and this was
combined with the idea that males can reproduce with more than one female. Some
responses did not gain credit if they stated that only the females reproduce or that males do
not reproduce. Whilst it is likely the candidate knew that the females produce the offspring,
they did not say this and gave incorrect science. This emphasises the importance of checking
answers in exams.

(i) Suggest why it is more important for the survival of the species that the
survival rate is higher in female birds than in male birds.
(2)

Hre 6@5 onewale_bivd con.

\( / ResultsPlus

Examiner Comments

This scores full marks for the idea of the female producing the eggs
and that the male birds can mate with more than one female.
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(ii) Suggest why it is more important for the survival of the species that the
survival rate is higher in female birds than in male birds.

u-mmi ............. CUPPPRFRTENN TR AR

o Fomnctle. &msﬂw@ N«fﬂ’ % S—_——
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N2

% ResultsPlus

Examiner Comments

This scored one mark with the male birds mating with many female
birds.

The idea of females reproducing sexually did not get the mark as
males are involved in sexual reproduction.

(i) Suggest why it is more important for the survival of the species that the
survival rate is higher in female birds than in male birds.

_ ResultsPlus

Examiner Comments

This was given one mark as it is clear that the females are producing
the offspring.
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Question 8 (¢)

This question focused on how the limbs shown in the figure provided evidence for evolution.
The marks could be obtained for recognising them as pentadactyl limbs or describing that
they have the same bone structure. This indicates that they evolved from a common
ancestor, which would also have had a pentadactyl limb. A mark was also available for details
on the differences in the limb and how they linked to function. Many candidates recognised it
as a pentadactyl limb with some citing that this shows evolution from a common ancestor.
Most candidates did not link this to the common ancestor having a pentadactyl limb.
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(c) Figure 7 shows the limbs of five animals.

human cow hj whah@ %

Figure 7

Describe how the structure of these limbs provides scientists with evidence
for evolution.

_ ResultsPlus

Examiner Comments

This gained two marks for the pentadactyl limb and descended from a
common ancestor. They could have improved the response by
indicating that the common ancestor also had a pentadactyl limb.
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(¢) Figure 7 shows the limbs of five animals.

human cow horsi} whale ﬁ %
Figure 7

Describe how the structure of these limbs provides scientists with evidence

for evolution,
(3)
............ &(‘&_shuvem&fhmbcme-s . f.!t.tgiuff_s the
B e VOO AT N e IOV O O i e

_________ wuos ko Cly st alse beiug JGhtworight.

_ ResultsPlus

Examiner Comments

This response has a description of the differences of the bird limb and
how it relates to its function for one mark. It does not give any further
information on how the limbs are evidence for evolution.
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(c) Figure 7 shows the limbs of five animals.

human cow hc} whale % %

Figure7

Describe how the structure of these limbs provides scientists with evidence

for evolution.
(3)
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Examiner Comments

This detailed response scores full marks. They have made the link
between the limbs and the common ancestor having a pentadactyl
limb.
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Question 9 (a)(i)

This question required careful reading of the introductory information as well as the
question. The pig is engineered not to produce pig's kidneys as they cannot be used in
humans, would be rejected or ideas around them interfering with the growth of the human
kidneys. It was not so they could grow human kidneys which is achieved by implanting stem
cells.
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9 There is a shortage of kidneys for organ transplants.

Scientists are investigating how to grow kidneys using genetically modified
pig embryos.

Figure 8 shows this process.

1. Human stem cells
taken from the patient
needing a transplant

T ®

4, Kidneys taken from
the pig are implanted
into the human

3. Pig grows the 2. Human cells injected into the

human kidneys ' early stages of the developing
rather than pig embryo. This pig embryo is
pig kidneys genetically engineered so it does

not grow pig kidneys.

Figure 8

(a) (i) State why the embryo of the pig must be engineered so it does not grow pig

kidneys.

* (1)
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Examiner Comments

diagram.

This was not worth the mark as it doesn't answer why they don't grow
pigs kidneys They grow human kidneys not pig kidneys is given in the

N\
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9 There is a shortage of kidneys for organ transplants.

Scientists are investigating how to grow kidneys using genetically modified
pig embryos.

Figure 8 shows this process.

1. Human stem cells
taken from the patient
needing a transplant

BT .

4, Kidneys taken from

the pig are implanted

into the human 4-/
3. Pig grows the 2. Human cells injected into the
human kidneys early stages of the developing
rather than pig embryo. This pig embryo is
pig kidneys genetically engineered so it does

not grow pig kidneys.
Figure 8
(a) (i) State why the embryo of the pig must be engineered so it does not grow pig
kidneys.
(1)
_becouse e haman can't have  pig. ladnoys

ﬂ ResultsPlus
Examiner Comments

This was given the mark as it shows that the pig cannot develop pig
kidneys because they could not be used by a human.
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Question 9 (a)(ii)

Human stem cells were used because stem cells are undifferentiated cells and can become
specialised so they would be able to form human kidney cells or human kidneys, and if
transplanted there is less chance of rejection. Most candidates answered this question well,
applying the knowledge they had learnt to a specific context.

Py, LW P WL, VWA TLLAN © Ry
(i) Explain why human stem cells are]used for this process. j
(2)
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Examiner Comments

This scores one mark. It does not give the role of the stem cells but has
got the idea that the kidneys would be less likely to be rejected by the
human body.

(i} Explain why hamamstenmeelisiare used for this process.
(2)
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Examiner Comments

This response was worth full marks. It has a lower chance of rejection,
stem cells can specialise and that they can form kidney cells.
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(i) Explain why human stem cells are used for this process.

(2)

;ﬁ& /— e

% ResultsPlus
Examiner Comments

This only obtains one mark for stem cells becoming specialised.
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Question 9 (b)(i)

Extracting information from graphs and data tables is a key scientific skill. Candidates need to
ensure they provide an answer that fits with the command word, in this case 'compare’'.
There are several comparisons that can be made between the number of donors available
and the number of transplants needed. The number of donors only increases by a small
amount. The number of transplants needed increases rapidly until a peak in 2014/2015 and
then decreases. Candidates were told to use information from the graph and a mark was
available for comparative data, to get this mark they had to compare data at the same point
between number of donors available and number of organ transplants.
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(b) Figure 9 shows the number of organ transplants needed and the number of
donors available in the USA from 1991 to 2018,

150000
| number of organ transplants needed
100000
Number
of people
50000
v | number of donors available
0 1L L liLIH_-I_-JrII illjl
|

1990 2000 2010 " 2020
Year

{iy Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.
(3)
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Examiner Comments

This scores two marks. It makes a comparative comment between the
trend for the number of organs needed and number of donors
available. It also recognised that the trend in the number of organs
transplanted decreases from 2014.
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(b) Figure 9 shows the number of organ transplants needed and the number of
donors available in the USA from 1991 to 2018.

150000
e
- A'ft.lmber of organ transplants needed
100000
Number
of people
50000
tadle . anpe Jaumber of donors available
0‘ Saal AR RORe HEARD A
1990 2000 2010 2020
Year
Figure 9

() Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.
000 (3)
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This only scored one mark. It has used comparative data at two
different points but it makes no comparison between the trends.
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(b) Figure 9 shows the number of organ transplants needed and the number of
donors available in the USA from 1991 to 2018.

150000

1wmﬂ ettt

-| number of organ transplants needed

Number

1 number of donors available

Figure 9

() Compare the number of donors available with the number of organ
transplants needed from 1991 to 2018.

Use information from the graph to support your answer.
(3)
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This was worth three marks. Less donors available compared to
transplants needed, donors staying around 5000-15000 whereas
transplants increases, then that the number of donors decreases from
2014.
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Question 9 (b)(ii)

The reason that scientists are genetically engineering animals for organ transplants is that
there is a shortage of donors. Most candidates were able to obtain this mark.

(i) State why scientists are genetically engineering animals for organ transplants.
(1)

N

ﬂ ResultsPlus
Examiner Comments

This scored the mark for the idea of there not being enough donors.

(i) State why scientists are genetically@ngineeringianimals for organtransplanits.
(1)
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This is not why animals are being engineered for organ transplants.
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(i) State why scientists are genetically engineering animals for organ transplants.
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This is the idea of meeting the demand for organs and gained the
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mark.
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Question 9 (¢)

The first extended open response question on this paper was on the production of a
genetically engineered bacterial cell which can produce human insulin. The indicative content
included the details on the enzymes involved in the process as well as sticky ends, these are
listed in the specification for this content. Most candidates demonstrated some knowledge
on the process including the role of some enzymes. Confusion occurred when the response
indicated that the human was being genetically engineered and there were some responses
where the recombinant plasmid was constructed but not inserted into the bacteria, which
limited the level which could be awarded.

*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin.
(6)
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Examiner Comments

This response was level 2, worth three marks. It had the removal of the
human insulin gene and insertion into the bacterial DNA. It does not
refer to an enzyme so does not get 4 marks. It could not be awarded
level 3 as it does not use a plasmid or vector DNA.
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*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin.
(6)
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This was a level 2 response worth 4 marks. The level is determined by

the detail of the process of genetic engineering. They have a brief
understanding of the removal of the gene and the use of a plasmid. It
is not detailed enough for level 3 as it does not give an indication of

the insertion of the plasmid back into the bacteria. Once the level 2

was awarded then the use of one correct enzyme meant that 4 marks
could be given.
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*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin.

(6)

_ ResultsPlus

Examiner Comments

This has isolated knowledge and does not combine sufficient
information to be awarded more than level 1. They have the idea that
restriction enzymes are used to remove genes and that sticky ends can
be re-attached with ligase, so they have made some links to enable
them to be awarded two marks.
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*(c) Bacteria have been genetically engineered to produce human insulin since 1978.

Explain how bacteria can be genetically engineered to produce human insulin.
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Examiner Comments

This is a concise, accurate response which was given 6 marks. It has all
the detail required for level 3 with removal of the gene, insertion into
the plasmid and the plasmid inserted into the bacteria with one
enzyme correct enabling level 3 to be given. They referred to sticky
ends, restriction enzymes and ligase so are awarded the top of the
level.
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Question 10 (a)(i)

The introduction to this question outlined some aseptic techniques which can be used when
culturing microorganisms. It first asked why the agar and the loop were sterilised before use.
The mark was for the idea of preventing contamination or killing unwanted micro-organisms.
The mark was not given for sterilised as this was given in the introduction. Some candidates
stated that these were aseptic techniques which is correct but does not answer why they
were used. Some candidate suggested that warming the equipment up increased the rate of
reaction.

10 (a) Figure 10 shows part of a method used to produce a bacterial culture on a
Petri dish.

Step 1, Sterilise Petri dish and agar before use

Step 2. Pass inoculating loop through a flame

Step 3. Allow inoculating loop to cool

Step 4. Use inoculating loop to collect bacterial sample
Step 5. Use inoculating loop to spread bacteria onto agar

Figure 10

(i) State why step 1 and step 2 are necessary.
(1)
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This gained the mark for either removing unwanted microorganisms or
for preventing contamination.
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10 (a) Figure 10 shows part of a method used to produce a bacterial culture on a
Petri dish.

Step 1. Sterilise Petri dish and agar before use

Step 2. Pass inoculating loop through a flame

Step 3. Allow inoculating loop to cool

Step 4. Use inoculating loop to collect bacterial sample

Step 5. Use inoculating loop to spread bacteria onto agar

Figure 10

(i) State why step 1 and step 2 are necessary.
(1)

......

Aseptic techniques is not sufficient, the question is looking for why
they are used. Safe and controlled was too vague.

105 GCSE Biology 1BIO 1H



10 (a) Figure 10 shows part of a method used to produce a bacterial culture on a
Petri dish,

Step 1. Sterilise Petri dish and agar before use

Step 2. Pass inoculating loop through a flame

Step 3. Allow inoculating loop to cool

Step 4. Use inoculating loop to collect bacterial sample
Step 5. Use inoculating loop to spread bacteria onto agar

Figure 10

(i} State why step 1 and step 2 are necessary.

(1)
The_pertdah, &40 e (poculehiy foop need
}\ bc a}m 3 s Yhot” no  Vother Qachena,
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Examiner Comments

Sterilised is given in the stem of the question which on its own would
not be sufficient. The mark was awarded for no other bacteria being
involved in the experiment.
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Question 10 (a)(ii)

The second aspect of this part of the question was why the loop was cooled. Many
candidates recognised that this prevented the bacteria in the culture being killed. Some gave

the idea that it would melt the agar which was not credited.

(il) Give one reason why step 3 is included.

(1)
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This accurately answers why the loop needed to be cooled.
(i) Give one reason why step 3 is included.
(1)
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This did not gain the mark as it is not about maintaining the
temperature of the loop or controlling variables.
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(i) Give one reason why step 3 is included.

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

This was not sufficient for the mark, 'the heat not affecting the
bacterial culture' does not give the idea of the heat being detrimental
to the bacteria.
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Question 10 (a)(iii)

This extended open response question directly examined the core practical on microbial
growth. It asked for the inclusion of controlled variables and a control. The levels were
awarded based on the level of detail in the plan to utilise the equipment necessary, the
identification of controlled variables and a description of the control. Most candidates
recognised the need to divide the plate up so that the different antiseptics could be tested.
The use of a control with either an unsoaked filter disc or a filter disc soaked in water was
commonly seen. Candidates recognised that the plate needed to be incubated to obtain the
results and some gave the detail of how to measure a zone of inhibition. Some responses
were limited to level 1 as they spread the antiseptics directly onto the agar which would not
allow results to be obtained. The answers were generally separated into levels 2 and 3 based
on the detail of controlled variables and practical techniques including safety and aseptic
working. Some candidates gave the idea the filter discs should be the same size, soaked for
the same time or inoculated with the same volume. Higher level responses included times
and/or temperatures for incubation.
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*(iii) A student wanted to investigate how effective three different antiseptics were
at killing bacteria.

The student was provided with:

+ an inoculated Petri dish prepared using the method in Figure 10
three different antiseptics
filter paper discs

« sticky tape.

Devise a plan for the student to complete this investigation.

Include a control and any variables that the student would need to consider.
(6)
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This is a level 3 response. It is a plan that would allow results to be
obtained which includes controlled variables and safe working. There
is no reference to the control so 5 marks were awarded.

-

" \ ResultsPlus
\

| Examiner Tip

Make sure you address all aspects of the question.

111 GCSE Biology 1BIO 1H



*{iii) A student wanted to investigate how effective three different antiseptics were
at killing bacteria.

The student was provided with:

« aninoculated Petri dish prepared using the method in Figure 10
« three different antiseptics

« filter paper discs

« sticky tape.

Devise a plan for the student to complete this investigation.

Include a control and any variables that the student would need to consider.
(6)
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Examiner Comments

This was worth level 1. Spreading the antiseptic on the agar sample is
not correct. They do not cover any aspects of a plan. They have
referred to some safety aspects with taping the agar plate and the
amount of antiseptic which would be acceptable for a variable.
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*(iii) A student wanted to investigate how effective three different antiseptics were
at killing bacteria.

The student was provided with:

» an inoculated Petri dish prepared using the method in Figure 10

+ three different antiseptics

+ filter paper discs

+ sticky tape.

Devise a plan for the student to complete this investigation.

Include a control and any variables that the student would need to consider.

(6)
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/---t Examiner Comments
This was a level 2 response. The plan is good and would obtain results.
It has content from aseptic/safety working but does not have a
controlled variable, so cannot get level 3. The 'certain time' is
insufficient as the time is not stated. It is worth 4 marks as the plan
includes multiple aseptic and safety points.
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/--.‘: Examiner Comments

This scored level 3 with 6 marks. They have a workable error free plan
which includes safety/aseptic working (taping, lifting the lid slightly)
and a variable (volume of antiseptic). They are awarded the top of the
level as the plan uses a dry filter disc as a control.
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Question 10 (b)

The final question examined a topic which candidates find challenging with the lytic cycle of a
virus. There were some very good and detailed responses provided. Some responses
confused the lytic and lysogenic cycles. Most candidates included the idea of cell lysis being
involved and some good descriptions of taking over the cell to produce viral genetic material
and proteins were seen.

(b) Viruses can cause disease,

Describe how the lytic pathway is involved in the reproduction of viruses.

(4}

ﬂ ResultsPlus
Examiner Comments

This pathway has limited detail, scoring two marks for placing genetic
material into the host cell and then lysis of the cell.
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(b) Viruses can cause disease.

Describe how the lytic pathway is involved in the reproduction of viruses,
(4)

-ﬂu ................ {ﬁ ﬁcFMb%muiMﬂsum ........... lnd:_.s ........ o Ao
,,,,,,,, mmlmﬁﬁmmbzly#wu‘dmlkﬂyif (= S
pateac ... ciko.... Pre. hest.. mﬂmb'ﬂkﬁmd%% .........

****** &LWMaugaﬁ#{&Mczﬂﬁwm
M ............ Af ......... b viass. Tren. the.. fem af bhe. virus. s

aasenbbd % fowe now 4 e e hot ct
...... i Mxﬂvmhusl-,rr_h.wghummnm
maLﬁ ................ Yom.... indeck... nfhdraﬂ.sbmh;yﬂﬁ@

.steps.

L TTTTTTrre™ i Chrieenes

a\

ig ResultsPlus
Examiner Comments

This is an accurate and detailed description of the lytic pathway of a
virus which gained 4 marks for injecting the genetic material into a cell,
using the proteins and enzymes of the host cell to produce viral parts
which assemble and then the cell bursts.
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(b) Viruses can cause disease.

Describe how the lytic pathway is involved in the reproduction of viruses.
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ﬂ ResultsPlus
Examiner Comments

This was three marks. The DNA insertion is the lysogenic cycle, so this

statement was ignored, this mark was not given if the response

inferred it is inserted into the host DNA. The viral components will

assemble is one mark, using the resources from the bacteria (host cell)
is another mark and the cell bursting is the third mark.
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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 the command word
‘compare’ requires the answer to make comparisons between two sets of data or two
concepts. Language used in responses should be comparative - 'greater’, 'faster’, 'quicker’
etc.

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 or to a specified number
of significant figures. 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 between
controls and control variables. Be prepared to apply your knowledge of practical activities
to unfamiliar practical investigations.

e make sure that genetic terms from the specification, such as heterozygous, homozygous
dominant and homozygous recessive are understood. When explaining evolution, avoid
using terms like stronger or weaker organisms survive/die and link answers to the specific
adaptation the question is based upon. Be clear on the differences between the lytic and
the lysogenic cycle of a virus.

e 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.
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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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