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Introduction

This paper offered candidates a wide range of opportunities to demonstrate their biological 
knowledge and understanding. It was most gratifying to see that candidates rose to the 
challenge and delivered clear, accurate and considered responses. They deserve much credit 
for this, as do those who taught them and helped prepare them.
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Question 1 (a)(i)

Many candidates clearly had a most pleasing grasp of the cell cycle, with over half gaining 
both marks. Here they were asked to describe the role of the atrioventricular valves (AV) 
during one cycle. Whilst it was rare for candidates to mix up the AV valves with the semilunar 
valves, atria and ventricles were confused in a minority of cases.

This response offers a clear and targeted answer that gains both marks.

The first line and a half correctly deal with the closing of the AV valves 
which is the second marking point. Much of the remainder of this 
sentence then describes why the AV valves are closed during 
ventricular systole which is the third marking point. The second 
sentence then covers the first marking point for a maximum of two 
marks.

As the cell cycle has various stages, consider writing your response in a 
stage-by-stage sequence such as atrial systole followed by ventricular 
systole.
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This response considered the first marking point in terms of the pressure differences in the 
atria and ventricles affecting the AV valves.

The description of the pressure differences links correctly to the AV 
valve behaviour so the first marking point could be awarded.
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Question 1 (a)(ii)

In this item, candidates were asked to explain how the difference in pulmonary vein 
structure, compared to the pulmonary artery, is related to its function. Whilst a majority of 
candidates were able to give structural differences, a good number were also able to relate 
these to function.

This response clearly considers the structural difference between the pulmonary vein and 
pulmonary artery wall.

The first sentence, like a number of candidate answers, referred to 
valves being present though the pulmonary vein lacks them. However, 
the second sentence gives two structural differences. This is the first 
marking point. The remainder of the second sentence was moving 
towards the second marking point but needed to refer to the blood 
flowing back to the heart.

This answer not only gives differences, it makes it clear that it is the 
pulmonary vein that has a wider lumen and less smooth muscle.
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Question 2 (b)(i)

This question item tested candidate knowledge of why an area in the brain would show up 
lighter in an fMRI scan that the surrounding tissue. Whilst a good number of students 
appreciated that this was due to an increased oxygenated blood supply, some were not sure 
whether the fMRI signals were absorbed or reflected by this blood. Having said this, the full 
mark range was seen, and several excellent answers offered.

This is a clear and well executed response that gains full marks.

The first sentence links the fRMI signals being reflected from 
oxygenated blood for the third marking point. This is reaffirmed in the 
second sentence. The third sentence then correctly identifies that the 
area is lighter due to being more active and having more blood flow for 
the first and second marking points respectively.
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This answer was awarded one mark.

The candidate has correctly referred to an increased blood flow to the 
lighter area for the second marking point.

Don't forget that all living tissues are respiring at all times, including 
those of the brain. Therefore, the first marking point needs to be in the 
context of greater aerobic respiration or more activity.
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Question 2 (b)(ii)

In this question item, the candidates were required to describe why a combination of a CT 
and PET scan was advantageous to having either a CT or a PET scan on its own. It was most 
pleasing to see a number of candidates giving detailed and thorough answers.

This response considers two aspects of the scans, and gains two marks.

The first sentence describes the use of X-rays in a CT scan and the 
second sentence refers to radiotracers for a PET scan. This enables the 
fourth marking point to be awarded. The penultimate line makes a 
suitable reference to a PET scan detecting cell division for the second 
marking point.
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This answer offers a clear advantage for using a CT scan as part of a CT and PET scan 
combination for one mark.

The first sentence of the second paragraph describes how a CT scan 
can show the size and location of a tumour. This is the third marking 
point.
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Question 3 (a)(ii)

This question required candidates to offer a null hypothesis in relation to an investigation 
considering fertility in mice. Approximately half the cohort appreciated that the hypothesis 
should suggest there was no link between the various treatments the female mice had and 
their fertility.

This answer correctly links the two variables being considered to gain the mark.

The reference to conditions was considered an acceptable alternative 
to treatments or groups.

Make sure you know how to link the dependent and independent 
variables in a null hypothesis.
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Question 3 (a)(iii)

In this item candidates had to review graphical data relating to mouse fertility, and the full 
mark range was seen. Many were able to appreciate how the various treatments affected the 
HDL levels within the mice, and therefore, to deliver a credit worthy response.

This response focused on the first two marking points, which was common to a number of 
candidates.

The first sentence correctly links raised HDL levels in mice with a 
reduction in fertility, so the second marking point could be given. The 
second sentence moves towards the first marking point but for this 
mark to be given the candidate has to state that the group P mice 
produced the lowest number of offspring per mouse per month.

Consider whether quoting values from provided data will be sufficient 
to gain the mark.
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Question 4 (a)(i)

Over half of the candidates were able to show their ability to correctly interpret and analyse 
the data provided to show the percentage heart rate for the adult above the tachycardia 
threshold.

This response shows a successful calculation of the heart rate of the person for one mark.
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The candidate has correctly worked out the heart rate at 120 beats per 
minute for the first marking point.
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A clearly laid out calculation that achieves the correct answer.

Both marks have been awarded for this answer.
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Question 4 (b)

In this item, candidates had to explain how a drug that inhibited acetylcholinesterase led to a 
reduction in heart rate. Pleasingly, the majority of the cohort offered a credit worthy 
response.

An encouraging answer that gains two marks.

The candidate has clearly stated that the acetylcholine is not broken 
down for the first marking point. They then refer, in the first part of the 
second sentence, to the neurotransmitter binding to receptors on the 
SAN for the fourth marking point. However, the latter part of this 
second sentence does not gain the second marking point as the 
location of the neurotransmitter concentration increase was not 
provided.
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This response appears to suggest that acetylcholinesterase is the neurotransmitter, rather 
than acetylcholine. This misconception was seen in a minority of cases.

Unfortunately there were no marks awarded for this answer.
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Question 4 (c)

Candidates had to describe how pupil size increased in the person who ingested the 
poisonous plant. An encouraging majority were able to supply answers that achieved at least 
one mark.

This candidate answer gained two marks.

The initial reference to the behaviour of the circular and radial muscles 
was correct. This was, perhaps, the most commonly awarded mark. 
The candidate then tells us that this muscle action occurs in the iris for 
the second marking point. This was the least often awarded mark for 
this question.
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This response also gained two marks.

The third marking point was clearly stated in the first sentence, and 
then at the end, the first marking point.

Be careful with terminology as a number of candidates incorrectly 
referred to ciliary muscle when describing circular muscle.
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Question 5 (b)(i)

In this question, candidates had to devise an investigation to study a prediction relating to 
breathing rate and tidal volume in people with different thoracic cavity sizes. Whilst the full 
mark range was seen, many delivered answers that focused on the selection of the 
participants. Clear descriptions of how to assess tidal volume and breathing rate from a 
spirometer trace were less often encountered.

This is a detailed answer that included a focus on the selection of participants.
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Marks awarded in this response included for the references to the 
participants used in the investigation. The first bullet point (on the fifth 
line) gains the second marking point and the next bullet point (next 
line) can be awarded the first marking point.

The fourth bullet point from the bottom considers how to measure the 
tidal volume and breathing rate. In the former case, more detail is 
needed in relation to the peak and trough reference, but how to 
measure the breathing rate was credit worthy (fifth marking point). 
Therefore, three marks can be awarded here.
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A technical discussion but one that does not really address how to test the proposed 
hypothesis.

No marks awarded.

Always make sure that the response links to the context of the 
question.
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This response offers the most commonly awarded mark point and gained one mark.

The first four lines nicely describe the choice of people to include in 
the investigation. The first marking point can, therefore, be awarded.
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Question 5 (b)(ii)

This item required candidates to explain differentiation of stem cells into a specialised cell 
type, but in the context of bone marrow stem cells specialising into red blood cells. Many had 
a splendid grasp of the differentiation process but not all tailored their answer to this 
erythrocyte example.

This response focused on the first marking point.

Whilst the candidate targeted the first marking point, the reference to 
develop was not sufficient for the first marking point to be awarded. 
This answer was not credit worthy.

Look to use technical language where appropriate.
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A response that elicited one mark by gaining the first marking point.

The reference to the stem cells differentiating into red blood cells is 
credit worthy, one mark awarded.
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This is a strong and detailed account of cell differentiation, that gained four marks.

The first sentence correctly refers to a suitable stimulus, which is the 
second marking point. The second sentence considers gene activation 
and achieves the third marking point. The third and fourth sentences 
suitably link the activated genes and transcription for the fourth 
marking point. The penultimate sentence then makes a correct 
reference to differentiation, the first marking point.
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There is merit in working through a question like this in a logical 
sequence as this reduces the chance of missing out an important 
component.
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Question 6 (a)(ii)

In this item the candidates needed to explain the movement of sodium ions and potassium 
ions during neurone depolarisation and repolarisation, but in the context of the ions within 
the cell cytoplasm. Whilst there were many excellent and thorough answers given, a sizable 
minority did not take note of the context.

A clear answer that gains the two most commonly awarded marks.
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Initially (first sentence) the candidate focuses on what happens from 
point W and accurately describes the the opening of relevant voltage 
gated channels and the correct directional movement of sodium ions 
for the first marking point. In the second sentence, there is a reference 
to an increased positive charge inside the cell but to gain the second 
marking point, sodium ions must be included.

The candidate then suitably considers the behaviour of the voltage 
gated potassium ion channels and the movement of the potassium 
ions during repolarisation for the third marking point.

Therefore, two marks awarded for this response.
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Question 6 (a)(iii)

Candidates were expected to explain why hyperpolarisation occurs after repolarisation in a 
neurone. About half of candidates were able to identify that it was hyperpolarisation that 
was being considered and to correctly explain the ion movement.

This answer delivers the most commonly awarded mark point for this item.

The answer here gives a clear explanation as to why the neurone pd 
drops below that of the resting potential, to gain the first marking 
point.

Always consider the mark allocation as an indication of the detail 
required.
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This response gains one mark by considering the second most commonly awarded mark for 
this question item.

The candidate correctly refers to a refractory period.

This item response gains the first two marking points for two marks.

The reference to potassium ion voltage gated channels being slow to 
close, and therefore the ions continue to move out, is a suitable 
alternative approach for the first marking point.
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Question 6 (b)

This component considered the synapse, but in the twin contexts of a motor end plate and 
what happens within the synaptic cleft. Most dealt with this item well, and about half 
achieved both marks. However, a minority of candidates described post-synaptic membrane 
behaviour after the neurotransmitter had bound, which was beyond the scope of the 
question.

This answer gains both the marks that are available.

The first two sentences make it clear that the neurotransmitter is being 
released from the presynaptic membrane for the first marking point. 
The final sentence accurately describes how this neurotransmitter 
moves across the synapse for the second marking point.
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This response could not be awarded any marks.

The first two sentences suggest that it is the vesicles that exit the 
presynaptic membrane and enter the synaptic cleft. The context of the 
third sentence strongly implies that it is the vesicles that diffuse across 
the gap so the second marking point cannot be given.

Make sure it is clear what is being released, and from where, in 
questions about the synapse.
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This answer targets one aspect of the description and gives a clear response for one mark.

There is a sound account of neurotransmitter movement across the 
synaptic gap for the second marking point.
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Question 7 (a)(i)

Candidates were expected to explain why there is a rise in core body temperature when 
physical exercise commences. A good majority of the cohort achieved at least 50% of the 
marks available.

This response is typical of a number seen and can be awarded one mark.
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The candidate recognises that heat energy is produced as an outcome 
of respiration, so can be awarded the first marking point. However, for 
the second marking point to be given, the candidate needed to include 
an increase in the respiration occurring in the muscles.

All cells within the body will be respiring at all times generating heat, so 
make sure you consider why the body temperature rises during 
exercise.
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Question 7 (a)(ii)

This item required the candidature to comment on a statement that considered whether 
thermoregulation in exercising humans occurs in two specific situations described in the 
question, including a graphical representation of the results. The full mark range was seen 
with some very strong answers offered.

This response did not fully target the question so no marks could be awarded.
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The first sentence starts by describing an increase in body temperature 
for one of the two groups of athletes. Initially it considers the low 
temperature/low humidity situation but unfortunately the graphical 
data was misread.

The response then refers to a decrease in body temperature of the 
high temperature/high humidity group after exercise has been 
completed, though the question limits itself to during exercise only.

Make sure that the response limits itself to the parameters of the 
question, in this case, commenting on the student conclusion 
associated with the exercise period only.

Also look carefully when reading data off graphs.
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This response achieved half of the available marks.

The first paragraph suitably offers the converse of the second marking 
point. The candidate's second paragraph correctly deals with the idea 
of the limited scope of the environmental conditions the athletes were 
subjected to so gains the fourth marking point
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Question 7 (a)(iii)

It was excellent to see that many candidates were able to interpret the body temperature 
data after the exercise had been completed with a good majority gaining 2 or 3 marks (out of 
a maximum of 3).

This response gives a clear account of the fourth marking point for one mark.

Whilst the first sentence correctly identifies the final temperature 70 
minutes after the exercise was completed, the candidate has not 
stated the timeframe and implies that this is the temperature 
immediately after exercise has finished, so the second marking point 
could not be awarded.
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This is a strong and thorough answer that gains all three marks.

The first sentence clearly lays out the second marking. The second 
sentence then compares the nature of the heat loss post exercise for 
the two conditions which is the fourth marking point. The beginning of 
the third sentence states that both decline which is the first marking 
point. The final sentence then offers the other approach for the fourth 
marking point.
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This is also a clear and considered answer that gained full marks.

The first bullet point suitably refers to the rate of decrease in core 
body temperature for both groups via the terms faster and slower, for 
the fourth marking point. The second bullet point succinctly deals with 
the first marking point, whilst the third bullet point can be awarded the 
second marking point.

Remember that to gain full marks in a compare and contrast question, 
both similarities (the first two marking points) and differences (the 
third and fourth marking points) must be given.
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Question 7 (b)(i)

Candidates were required to use the data provided in the first row of the table to calculate 
the decrease in neutrophil concentration per kilogram of athlete body mass immediately 
after carrying out an exercise. Many dealt with this well, but a number failed to appreciate 
that the figures given were in millions.

This response offered the correct calculated figure so gained full marks.
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Three marks awarded
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This response gained the first two marking points.

The final value offered did not take into account the 10 to the power 6 
component, so this answer gained two of the three marks available.
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Question 7 (b)(ii)

Candidates were asked to use the data about neutrophils as evidence for a greater risk of 
infection immediately after exercise in this question item. This required the candidates to 
consider all of the data in the table.

This response focused on the second row of the table only, so only dealt with the change in 
neutrophil activity data.

As the change in the numbers of neutrophils was not also considered 
in this answer, no mark could be awarded.

This answer to the question considered the decrease in neutrophil numbers only. This was 
the most common approach seen for those candidates who did not gain this mark.

As activity was not considered, this mark could not be awarded.
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The candidate has tackled both changes in the neutrophils after exercise to gain the mark.

The candidate has correctly stated that both neutrophil numbers and 
their activity level have decreased post exercise.

Make sure to consider all the possible relevant data.
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Question 8 (b)(i)

Candidates were asked to name two single membrane-bound organelles in this question. A 
wide range of organelles were suggested.

This candidate identified two correct organelles.

Mark awarded.

This response offered two organelles, but neither are surrounded by a single membrane.

Mark could not be awarded.
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Both organelles need to be correct to gain the mark.

Whilst smooth endoplasmic reticulum is correct, ribosomes are not, so 
no mark achieved.
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Question 8 (b)(ii)

In this question, candidates were presented with a data table showing the percentage of 
membranes in pancreatic cells and liver cells that comprised rough endoplasmic reticulum 
and Golgi apparatus. Many were able to explain the differences in the values and over half of 
the candidate cohort scored at least 60% of the marks.

In this response, the candidate has tended to quote the data in the table rather than 
explaining the data.
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No marks can be awarded for this answer.

Make sure the answer matches the command word.
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A thorough answer that clearly considers the data and follows it through with a detailed 
explanation. Full marks awarded.
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In the context of the question, the first sentence makes it clear that the 
pancreas has more rough endoplasmic reticulum and Golgi apparatus 
than the liver, so gains the third and first marking points respectively. It 
then gives some of the roles of the rough endoplasmic reticulum for 
the second marking point. Subsequently it offers the modification of 
the protein and packaging for secretion by the Golgi apparatus for the 
fourth and fifth marking points.
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Question 8 (c)

The candidates have been presented with some measurements relating to a single Golgi 
apparatus and were asked to calculate the height of the stack of cisternae. An encouraging 
proportion of the exam cohort were able to do so effectively.

This response displays a suitable approach to this calculation and achieves the correct 
answer.
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The candidate has worked out the height in millimetres and then 
correctly converted the answer to micrometres as requested. Both 
marks given.

The idea of using a diagram to help with an item such as this is a good 
one. It shows that there were six cisternae but only five gaps between 
them.
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This response also used a diagram to aid the calculation, but only gained one mark

The candidate has successfully appreciated the cisternae stack 
arrangement and has calculated the total height. However, they have 
not converted the height into the units required.

Always check the units when doing calculations.
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Question 8 (d)

This part of question 8 asked the candidature to explain the effect of alcohol on the 
concentration of betalain in the cell. Whilst nearly half gained at least two marks, a number 
of candidates did not link their answer to the question context, which was to do with the 
pigment concentration inside the cells. Some candidates felt that betalain moved out via 
osmosis.

This candidate answer correctly appreciates the outcome of alcohol on beetroot cell 
membranes for one mark.

The response shows that the candidate recognises that alcohol alters 
the nature of cell membranes but more detail, such as increased 
permeability and dissolving the phospholipids was required. However, 
they correctly identify the outcome of this disruption, so gain the 
second marking point.

Check the context as in this case, the question relates to betalain 
concentrations within the cell.
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This response gives detail about the change in membrane permeability and answers within 
the framework of the question for two marks.

Whilst the first bullet point refers to permeability, it has not stated how 
the permeability has changed. However, the second bullet point 
clarifies this so the third marking point can be awarded. The start of 
the third bullet point makes an appropriate reference to a decrease in 
betalain within the cell so gains the first marking point. However, the 
remainder of this bullet point does not qualify for the second marking 
point as there is no reference to diffusion or a description of the 
betalain diffusing.
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Question 9 (a)(i)

Candidates were required to explain how the recessive allele can be identified when two 
mice with yellow coats produce some offspring that have yellow coats and some that have 
non-yellow coats in this question item.

This candidate answer gives a succinct and clear explanation identifying which allele is 
recessive for one mark.

The response gains the second marking point.
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A clear explanation that covers both marking points.

The first sentence of this response gives a nice explanation as to why 
non-yellow coat colour in mice is recessive for the second marking 
point. It then considers the parents and identifies them as 
heterozygous for the first marking point.
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Question 9 (a)(ii)

Here, candidates had to recognise that there would be a 3 to 1 ratio and to then use this 
information to predict the expected frequency of the offspring at 1199.25 for yellow coat and 
399.75 for the non-yellow coat. Well over half of the cohort correctly applied both elements 
of this calculation.

This response is typical of a minority who thought the ratio must be 1 to 1.

No mark can be awarded.
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Question 9 (a)(iii)

In this item, candidates were presented with the actual number of yellow coated and non-
yellow coated offspring, and were asked to explain why there are differences between actual 
numbers and the predicted values.

This answer offered the most commonly awarded marking point for this question item, for 
one mark.
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The second bullet point identifies random fertilisation as a possible 
reason.

When presented with data such as this, it would be worth trying to 
establish the ratio, as in this case, it is quite different to the predicted 
ratio.

66GCE Biology A (Salters-Nuffield) 9BN0 02



Question 9 (b)

This was the first of the two indicative content six-mark questions. Data was provided on the 
size of a gene and, indirectly, its mRNA transcript, and the candidates were asked to explain 
the differences. Many were able to deliver good descriptions of the differences between the 
two nucleic acids, but it was less common to see explanations for those differences. Having 
said this, there were a number of outstanding responses that displayed excellent candidate 
knowledge and understanding. Answers at all levels, and marks, were seen.

The main focus of this answer is on a comparison of the structure of the gene (on the DNA) 
and the mRNA produced so is a level 1 answer.
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The comparison is accurate and detailed so would be worthy of both 
marks in this level. Two marks awarded.
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This is a response that not only satisfies the criteria for level 1 but moves into level 2 as well.
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The first bullet point and the start of the second one of this response 
give a good comparison of the structural differences between the DNA 
and its mRNA product. This is a pleasing account for level 1. However, 
the remainder of the second bullet point refers to the mRNA's smaller 
size enabling it to leave the nucleus which moves this answer into level 
2. Three marks were awarded.
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Question 10 (a)

The candidates were expected to explain the presence of cartilage in a joint for two marks in 
this item. Whilst a number were able to do so, others only gave the outcome.

A short and precise answer worthy of both marks.

This candidate has stated that the cartilage is smooth (first marking 
point), and therefore, reduces friction (second marking point).

This candidate response gains one mark.

72GCE Biology A (Salters-Nuffield) 9BN0 02



There is a correct reference to the cartilage acting as a shock absorber 
for the second marking point.
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Question 10 (b)(i)

Candidates were presented with four different sets of data relating to calcium ions in 
humans and were expected to use this to calculate the mass of calcium in the soft (non-bony) 
tissue. Most candidates were able to offer a credit worthy calculation.

In this response, the candidate has correctly calculated both the mass of calcium ions in the 
soft tissue and the mean mass of soft tissue in a human.

The first and second marking points can be awarded, so two marks 
given.
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Question 10 (b)(ii)

This is the second of the two indicative content six-mark questions. In this one, candidates 
were required to evaluate a statement considering whether calcium ions were more 
important for animals or plants. Many candidates appeared to have a very good appreciation 
of the role of this ion in humans, but some were less secure in relation to plants. Again, 
answers at all levels, and marks, were seen.

The candidate has considered the role of calcium ions in both plants and animals as well as 
delivering a conclusion and gains three marks.
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The level of detail offered in relation to the role of calcium ions in both 
plants and animals is sufficient to make this a level 2 response. 
However, there is no comparison of data or consideration that only 
one species is used, hence three marks achieved.
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This is also a level 2 response but gains four marks.
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The detail given about the roles of calcium ions in plants and animals is 
suitable for level 2. In addition, the candidate recognises that only one 
species of plant has been used to supply the data on which the 
student made the conclusion. Therefore, four marks can be awarded.
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Question 10 (c)

This final question required candidates to describe how the disaccharide lactose is formed. 
Many had a very good understanding of this biochemistry aspect.

This response gained one mark.

The reference to condensation reaction is the third marking point.
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Paper Summary

Based on candidate performance on this paper, candidates should:

make sure they know the meaning of the various command words. For example, the 
difference between describe and explain
consider the mark allocation given to each question item as this is a guide to the level of 
detail required to answer it
make sure their answer links to the context of the question
consider showing working in calculations
take note of units and know how to convert between them
make sure they carefully read any graphs if they wish to quote data in their answers
make sure that the quality of handwriting is always sufficiently clear.
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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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