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Introduction

This paper covered a broad range of topics from the specification allowing candidates to
demonstrate their knowledge in several different ways. The full range of marks was seen on
all questions, meaning there was good scope for differentiation across the paper and for
stronger candidates to display their higher-level thinking skills.

Core practicals were covered with some being direct recall and others, application of
knowledge and skills to an unfamiliar context. Some candidates muddled practicals together
and showed they were not secure in their understanding of the principles of the
methodology. Stronger candidates were able to apply their knowledge successfully.

Key terminology was challenged in this paper; indeed, many candidates were able to use this
correctly. However, there were a number who were not able to gain some marks due to
errors here. This is an area that candidates should build habits on during their study
meaning they are less challenged in the pressures of the examination hall.

The levels based questions were generally answered well, particularly by candidates who
appeared to have a clear strategy for these items. The key with these is often 'write a little
about a lot' and to avoid simply re-stating any stimulus material. Instead, candidates should
be prepared to extend the material provided using their own knowledge whilst ensuring they
have made use of all the material provided to access the higher levels.
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Question 1 (a)(ii)

This question required candidates to carry out a straightforward percentage calculation using
data provided. It required candidates to read the question carefully to ensure they selected
the correct values. Whilst many candidates did, there were an equal number that did not and
so came to an incorrect final answer despite methodology being correct. Credit was given
where this had occurred, but candidates dropped potentially straightforward marks through
rushing.

This response achieved 1 mark; the correct values for the calculation
have been selected, scoring mp1. However, there is an error in writing
the final answer and so does not achieve mp2.

This response demonstrates the importance of showing your working.
Without that, this would not have achieved any marks.
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This response achieved 1 mark. The correct values for the calculation
have been selected, achieving mp1. However, the instructions for 2
significant figures have not been followed and so mp2 cannot be
awarded.

Read the question carefully and ensure you follow the instructions
given!
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Question 1 (b)

Most candidates were able to list and give functions of several ions required by plants. Some
candidates missed out on mp1 as they referred to nitrogen ions rather than nitrates.

This response achieved maximum 3 marks; mp3, mp2 and mp1; mp4
was not quite there as the process of photosynthesis has not been
named.

Structure your response clearly – this will help both you and the
examiner.
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The response scored 2 marks; mp2 and mp4. Reference to glucose as a
named organic molecule was acceptable for mp4. It missed out on
mp1 due to reference to nitrogen instead of nitrates.

Remember nitrogen is not an ion! Ensure you use correct terminology.
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Question 2 (a)

This question was well answered with many candidates achieving all four mark points
showing candidates have understood and prepared well for questions on this part of the
specification. There was varying level of detail seen with some attempts at identifying the
number of each of the molecules; these were ignored here as they were not part of the story.
There were several references to the role of ATP/NADPH and the regeneration of RuBP; this
was not needed here. There were a number of responses that demonstrated candidates had
not fully grasped the distinction between the light dependent reactions needing the water as
substrate and the light independent reactions requiring the carbon dioxide as they gave very
generic responses about photosynthesis in general or referred to the electron transport
chain.

This response achieved 2 marks; mp1 and mp4. Having stated that the
carbon dioxide is involved in the light independent reactions, the
response then loses focus on this part of photosynthesis and gives
general information about the process.
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This response achieved 3 marks; mp1, mp2, mp4. Whilst RUBISCO is
referenced, it has not been identified as catalysing the reaction so does
not achieve mp3.

If you name an enzyme, remember to identify it as such.
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Question 2 (c)

This question was aimed at testing candidates understanding of enzyme concentration as a
limiting factor in photosynthesis given the substrate is in excess, requiring them to use
knowledge from different areas of the specification. Many candidates followed a different
path referring to increase in carbon dioxide leading to global warming or changing the pH
and this denaturing enzymes. Those responses that followed the limiting factor story were
mixed in the detail they were able to provide with several simply identifying an alternative
limiting factor. Several candidates missed this mark as they referred to light availability; at
this level, it is expected that candidates can distinguish between intensity and wavelength.
When referring to the enzyme, candidates need to be clear what they are referring to; in this
case it was enzyme concentration that was required. Candidates were also describing the
rate of enzyme-substrate complexes as reducing, leading to a fall in the rate of
photosynthesis because carbon dioxide was in excess; the reality is at any one time, no more
enzyme-substrate complexes can be formed because all the active sites are occupied.
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This response did not achieve any marks. It is largely descriptive
whereas the command word was 'explain'. Whilst they have stated the
'…unable to increase the rate of photosynthesis further…', this is a
paraphrase of the question; there needs to be a clear recognition of
the limiting/levelling off of the rate of photosynthesis.

Remember to pay careful attention to the command word! Explain
means we want you to tell us why something happens.
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This response achieved 2 marks; mp1 (twice) and mp4. There was an
attempt at mp2 but the story given is not quite correct; when substrate
concentration is in excess, it will not cause fewer enzyme-substrate
complexes to form but no more can form (at any one time) ie. they are
being formed at their maximum rate. The reference to carbon dioxide
availability as a limiting factor at the end is also not correct.

Plan your response carefully to avoid repetition; this will save you time
in the long run.
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Question 3 (a)

This question was not well answered, with all manner of drugs being named. Candidates also
named foxglove, which is the source, not the drug.

This response did not achieve the mark.

Remember to distinguish between the disease/illness and the
treatment.
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Question 3 (b)

Candidates must follow the instructions in the question; they were asked to use ticks and
crosses and this had to be followed to be able to access maximum marks here.
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Question 3 (c)

Candidates were given information about a drug involved in the treatment of cancer and
asked to deduce why the drug works. It was expected they would use their knowledge of
mitosis and that cancer cells divide in this way. It was pleasing to see that the full mark range
was awarded as many candidates were able to give some details of the process. However,
imprecise use of key terminology such as chromosomes and chromatids meant some
candidates missed marks. There were also some responses referring to homologous
chromosomes which are not a part of mitosis and so did not achieve many marks. Many
candidates also paraphrased the question referring to 'not changing in length' when
recognition of spindle fibres not being able to shorten was required for maximum marks to
be achieved.

This response achieves mp3. There was missing detail referring to
opposite poles meaning mp2 was missed.

Remember to use key terminology correctly and include detail for the
steps of mitosis.
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This response was awarded all three mark points.
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Question 4 (a)

This question was well answered as many candidates were able to give the full story,
achieving all three available marks. Candidates should remember the central dogma of this
as DNA – RNA – Protein; many candidates missed mp2 as they didn't refer to the RNA. A
significant number continued beyond what the question was asking, referring to bonding
between different R groups. This achieved no credit and cost valuable time. There were some
muddled responses, demonstrating that candidates have not fully grasped the use of correct
terminology in the correct places, confusing DNA and protein, bases and amino acids.
Candidates were also required to refer to the sequence which cost some marks.
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This response achieved all three mark points. They have clearly
referred to any changes in the relevant molecules in the correct way.

Remember the central dogma of DNA – RNA – Protein and stick to
what the question is asking. If it is asking how the primary structure of
proteins can be changed, there is no need to refer to the tertiary
structure and bonds between R-groups.
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This is an example where imprecise use of terminology has occurred
and the candidate has gone beyond the change in primary structure
and therefore not achieved any marks.

Don't paraphrase the question – remember the primary structure is
the sequence of amino acids.
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Question 4 (b)(i)

The response to this question was varied; there was a lot of reference to apical and basal
membranes which was ignored as it was not relevant to the question. The question was
asking where the protein was in the cell membrane, not the cell. Several candidates stated it
was on the phospholipid bilayer which was not accepted, or they contradicted themselves
saying it was extrinsic, going through the full width of the membrane. Some candidates
opted to supplement their response with an annotated diagram which was accepted as part
of their response if it helped to clarify their statements. Candidates should pay careful
attention to their use of descriptive terminology in questions such as these.

This response achieved both mark points.
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This response achieved mp1.

A well annotated diagram would be appropriate here.
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This response achieved both mark points from their writing, but the
inclusion of the labelled diagram helped to clarify the descriptive
writing.

If a labelled diagram will help, draw one!
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Question 4 (b)(ii)

Many candidates appear to know the story but started with the protein moving from the
rough ER to the Golgi apparatus, rather than the ribosome, as asked in the question; this
restricted them to a maximum of two marks. Those that did start in the ribosome gave mixed
descriptions of the function of the RER, with some candidates saying the protein is modified
there rather than folded. Most candidates were able to achieve mp2, with the Golgi
modifying the protein. Candidates often referred to the vesicle fusing with the membrane for
exocytosis; reference to exocytosis was ignored as the protein would have been inserted into
the membrane. We were looking for the idea of the vesicular membrane and the cell
membrane fusing together for this mark point.

This response achieved all three marks. They have described the
journey of the protein from the ribosome to the cell membrane and
given correct detail at each step. The reference to exocytosis was
ignored.

Read the question carefully! Start at the point you are asked about, not
the next step!
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This response achieved mp2 only. Whilst the rough endoplasmic
reticulum has been referred to, no function has been associated with
it. Similarly, we have the vesicle arriving at the cell membrane but not
what happens when it gets there.

Remember to be consistent throughout your response.
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Question 4 (c)

Whilst many candidates were able to achieve all three marks available, a number referred to
changes in R-groups affecting the secondary structure or they paraphrased the question
stem. The folding marks could only be awarded in the correct context of the tertiary
structure.

This response clearly demonstrates all the mark points in the correct
sequence, using the correct terminology.

Think about your answer before you commit to paper to write in a
logical sequence.
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This response has achieved mp2 only. There is no involvement of R-
groups in the secondary structure and so mp3 cannot be awarded.
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Question 5 (b)(i)

Most candidates achieved this mark although some missed out as they wrote reduced NAD
rather than NADP. Other incorrect answers included carbon dioxide.

This response did not score the mark – the P was scribbled out!

Remember NAD is respiration, NADP is photosynthesis (P for
photosynthesis!).

The mark was awarded here.

We accepted all variations of expressing reduced NADP.
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Question 5 (b)(ii)

This question was well answered, with candidates clearly able to apply their knowledge from
the relevant core practicals. Candidates did not have to state the actual temperatures they
would use but just give a suitable range for mp1. Candidates were frequently able to refer to
adding the same volume of DCPIP, meaning they achieved mp3. Some inaccuracy of
description prevented mp5 being awarded to some; candidates would refer to the solution
going colourless which is not correct due to the presence of the chloroplasts. It was
acceptable to state that the DCPIP went colourless/decolourises. Some incorrect colour
changes were given indicating a confusion with some biochemical food tests. Candidates
were leaving the tubes for 24hours and then comparing the colours which would not yield
appropriate data and so were not credited. Another confusion seen was with the vitamin C
titration practical and so some candidates were referring to measuring the volume of DCPIP
required to see a colour change. There was extensive writing about the preparation of the
chloroplasts which was not needed here; candidates were told they have isolated
chloroplasts.
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This response achieved the maximum four marks; mp1, mp2, mp3 and
mp5.

Use of numbered points helps to structure your response into a logical
sequence.
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This response achieved the maximum four marks; mp1, mp3, mp4 and
mp5.

When writing practical methods, it can be useful to identify each of the
different variables.
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Question 6 (a)

A well answered response with all mark points seen with regularity. Piecing together of the
response was done as candidates were not asked to compare and contrast anything but to
simply describe. Candidates often wasted valuable time giving details on properties and
function when this was not asked for. Other confusions were between alpha and beta
glucose and some stated that starch is a polypeptide (rather than polysaccharide).
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This response scored maximum marks of 3. They did waste valuable
time giving details of properties and function.

Focus on what the question is asking – if it is asking about structure,
don't give details on properties and function.

This response demonstrates all our mark points.
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Question 6 (b)(i)

This question caused some challenge for students as they had to be clear they were referring
to all three species for mp1. This could have been achieved by describing the data for all
three, which some candidates did. However, many candidates did not take this any further,
despite the command word 'explain'. The question was asking them to tell us why this
happened. Those candidates that did identify the command word correctly often achieved
mp2. Candidates frequently referred to more starch being broken down but it was the idea of
faster that was needed here. The final mark point was seen but not as frequently as the
others.
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This response achieved mp1 – they clearly refer to all three species.

When asked about data, be clear whether you are referring to all or
some of it.
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This response achieved mp1 and mp3; 'these seeds' was taken from
the question and so assumed they are referring to all three. Reference
to starch being broken down faster is our mp3.

Think about whether you mean more or faster – this question needs
the idea of faster.
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Question 6 (b)(ii)

This question provided a challenge to candidates as they had to consider distribution
changes. Many candidates defaulted to referring to abundance rather than distribution.
Additionally, candidates infrequently recognised that climate change can also affect rainfall
patterns and so mp2 was rarely seen. When it was awarded, it was for the change in
distribution of plants. Candidates frequently referred back to the data provided on the seeds
(although not required to do so) and referred to the increase in germination which was in the
addition guidance for this question.

This response achieved mp1.

Remember climate change is not just about increase in temperatures;
it can be about changes in rainfall patterns too.
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Question 6 (c)

This was well answered by the majority of candidates achieving all three available marks.
Some candidates lost out on mp1 as they referred to photosynthesis happening in seeds.

This response clearly demonstrates all of the marking points.

Use bullet points where it helps structure your response and be guided
by the marks available to know how many distinct points to make.
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This response achieves mp1.

Remember 3 marks means 3 distinct points need to be made.
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Question 7 (a)(ii)

Candidates were frequently able to identify that the two different species occupied a
different niche in the habitat and went on to say this meant there was no competition for
resources. Common errors were to refer to the two species having the same niche, could
reproduce together to produce fertile offspring, there was no intraspecific competition, or no
competition was unqualified.

Just mp1 achieved here. The response refers to no competition, but it
has not been qualified.

When referring to competition (or lack of) between (or within) species,
remember to say what they are competing for.
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This response clearly illustrates both of the mark points.

Remember to qualify what they might (or might not) be competing for.
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Question 7 (b)(i)

This question proved a challenge for candidates as they did not process the information
correctly. The most common error was associated with the need to take the square root of
values or to not complete the final step of the calculation.

This response clearly illustrates all three of our mark points.
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This response achieved 2 marks. They have not quite completed the
calculation.

Remember to show your working – if you write an incorrect final
answer, you may still be awarded working marks.
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Question 7 (c)

This question was well answered, showing that candidates have carried out and understood
the practical. All mark points were seen although mp2 was least frequent; it was sometimes
attempted but the number of samples was too low, or the size of the quadrat was not
suitable with some being several metres long/wide, perhaps getting confused with the size of
the entire area they were sampling. Some candidates referred to working out percentage
cover which is not appropriate for this context where a quantitative value was required for
comparison. Again, clarity was sometimes lacking with candidates not distinguishing clearly
between mp3 and mp4 in some cases.
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This response clearly illustrates mp1, mp3, mp4 and mp5 for the
maximum four marks.

Make sure you are clear with what you are counting, measuring or
calculating.
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Just mp3 awarded here. The candidate has got muddled with
systematic sampling.

Make sure you know when to do systematic sampling and when to do
random sampling.
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Question 8 (a)(ii)

This was a generally well answered response. The missed detail was variable across all mark
points. Candidates should be prepared to describe processes in detail when they are asked
to recall information.

Just mp1 here. The response almost gets mp2 but doesn't refer to the
anticodons associating with the codons and doesn't mention the
amino acids linking by peptide bonds for mp4.

Remember to include key terms to give the correct detail.
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This response clearly illustrates all of the mark points.
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Question 8 (b)(i)

Generally, candidates were able to achieve both mark points on this question. Those that did
not do this were often because they divided by the wrong value. It was essential that the
0.644 value for mp1 was seen in responses in the event the final value was incorrect; it was
not sufficient just to see 0.740 – 0.096. Since number of decimal places or significant figures
was not specified, any number was accepted although had to be rounded correctly; some
were not.
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This response achieves mp1 for showing the first part of the
calculation correctly with the 0.644 clearly written. The second part has
used the wrong number and so the final answer is incorrect, meaning
mp2 cannot be awarded.

Show your working! This includes intermediate 'answers' – ie. don't just
write out the calculation and do it all in one go. Take a step-by-step
approach.

52GCE Biology A 9BN0 01



This candidate has the correct final answer so can be awarded both
mark points. Note the clear setting out of the working.
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Question 8 (b)(ii)

Those candidates that recognised this as a natural selection story were generally able to
score well. It was pleasing to see candidates consistently referring to advantageous alleles
rather than genes as has been the case in previous seasons. The misconception of the
selection pressure causing the mutation is still apparent in a number of responses. Some
candidates missed the story completely and described the data between the UK and Central
Europe.

This response achieved mp2. The reference to the allele increasing in
the gene pool does not have any indication of over time and so mp4
cannot be awarded.

When asked about changes in frequency of alleles or mutations,
consider whether the natural selection story can be applied to the
context.
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This response clearly illustrates all the mark points available.

Write the story in a logical sequence but apply the context given to it.
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Question 9 (a)(i)

This question was well understood with many candidates achieving maximum marks. Where
marks were lost it was usually due to lack of clarity in the response or for the killing of viruses
which is not accepted.

This response clearly scores the maximum marks available.
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This response achieves mp1 but did not achieve mp3 as it was not
clear which enzymes were being referred to. There is no credit for
killing the Hepatitis C as viruses cannot be killed.

Be clear what cells you are referring to.
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Question 9 (a)(ii)

Candidates have clearly learnt this process as they were able to give a good level of detail.
Some wasted valuable time, going into detail about how the T helper cells were activated.
Those that lost marks were due to confusion when trying to write mp2 and mp3; candidates
were often not clear which cells the B cells were producing. Some candidates thought the B
effector cells produced the antibodies.

This response achieved mp4.
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This response achieves mp1, mp3 and mp4. They describe activated B
cells differentiating into plasma cells for mp3.

Make sure you know the names and roles of all the different types of
cells in the immune response.
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Question 9 (b)

This question required candidates to apply their knowledge of HIV to the hepatitis C virus. It
was clear that some candidates had learnt this area of the specification well and were able to
achieve all three mark points. Those that did not often muddled up infection by prokaryotic
cells with viral infection or referred to T helper cells. Candidates should be reminded to
ensure they use terminology correctly, particularly with the structure of a virus. Other
candidates tended to write about how the virus replicated once it was inside the host cell.

This response achieves mp3.

Think about something you have learnt in a similar context and see if it
could be applied here.
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This response illustrates all of the mark points.

Remember to use key terminology correctly – the virus has a lipid
envelope, not a cell membrane!
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Question 9 (c)

This question required candidates to use stimulus material to discuss different treatments of
hepatitis C. The full range of marks was seen although most candidates achieved a level 2.
Candidates should be reminded they need to apply their own knowledge to any stimulus
material in these questions in order to go beyond level 1; it is not sufficient to simply re-write
the information already given as this will not be credited. Many candidates were able to give
extensive detail on the way the vaccination works at the expense of the other forms of
prevention/treatment. There was a significant misconception surrounding the use of the
antibodies, with candidates indicating that this can lead to an immune response and the
production of memory cells. Candidates were able to discuss the ease of administration well
and could usually identify how the drugs would work. A minority of candidates were able to
offer level 3 sustained responses.
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This response achieved level 3; there is extensive discussion from all
three areas of the mark scheme.

Use stimulus material but extend it with your own knowledge and
write 'a little about a lot'. This does not mean the 'little' should be
superficial knowledge!
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This response achieved level 1 – there are some biological inaccuracies,
and it only addresses ease of administration and production of
memory cells by vaccination.
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Question 10 (b)(i)

This question required candidates to read a value from a log graph and take the antilog
before calculating a rate. Most candidates simply read the value from the graph, did not take
the antilog and then calculated the rate, yielding an answer of 1.7; this was awarded one
mark. Unusually, we did not expect candidates to provide any units for their responses and
so any provided were ignored. Very few candidates recognised the need to take the antilog
and calculate the correct answer.
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This response achieved the ECF mark.

Remember to take the antilog if you are presented with a graph with a
log scale – make sure you know how to do this on your calculator
before your exams!
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This candidate was one that achieved the final correct answer, scoring
both marks.
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Question 10 (b)(ii)

This question required candidates to make comments on the effectiveness of two antibiotics
against two species of bacteria. Some candidates didn't read the question carefully enough
and included ciprofloxacin in their response which muddied their response. Candidates were
generally able to achieve mp1 and/or mp2; sometimes they contradicted themselves
meaning they lost the mark. Candidates often assumed that the re-appearance of one of the
species after a period of time was because of the development of resistance but failed to
observe that the numbers remained too low for this to be the case.

This response achieves mp1 in the first two lines, mp3 on the fourth
line and mp2 at the end of the first paragraph.
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This response did not score any marks as they are simply describing
the data without making final comments as directed in the question.

Don't just describe the data that the examiner can already see if you
are asked to comment on it. You will need to make a further
statement.
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Question 10 (b)(iii)

Of the two extended response questions, this one was more confidently answered by
candidates, generally. This question required candidates to use their knowledge of a core
practical to describe how to identify the optimum concentration of two different antibiotics.
Many candidates were able to give good detail, but examples of missing information
included:

detail of standardised incubation times; candidates were able to either give the
temperature or the time. Often the time was not realistic with examples ranging from a
number of hours to weeks.
what it was they were measuring ie. the diameter of the zone of inhibition and then
following this, calculating the area.
reference to ensuring volumes of bacteria added being constant.

Many candidates also referred to the optimum dose as the one with the largest zone of
inhibition, rather than the lowest concentration with the largest.
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This response achieved a level 3 score. They have given good detail
and also made clear statements regarding choosing the lowest
concentration with the largest zone of inhibition.
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This response achieved a level 1 score. The basic detail is present but
there are no linkages such as how the antibiotics are being applied or
what it is about the zones of inhibition they are observing.

When giving a practical method for an extended response question, try
to give it in such detail that someone else could read your response
and carry out the experiment without asking any questions.
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Paper Summary

Based on the performance in this paper, candidates should:

Read questions more carefully, paying attention to the command word using them to
direct the path their response takes
Use key terms more appropriately
Avoid paraphrasing the question and repeating themselves in several different ways
Ensure their response answers the question that is being asked, not the one you want it to
ask
Pay careful attention to instructions in questions, such as significant figures requested
Carry out common sense checks on mathematical questions.
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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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