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Introduction

The examiners commented on the impressively high standard of many examination scripts. 
Candidates have clearly prepared very thoroughly for this examination and should be 
commended on their hard work and effort. Their achievements are especially impressive 
since they have clearly coped well with the many disruptions that have occurred to their 
education over the last two years. Many candidates and centres clearly used the Advance 
Information carefully and this was evident in the high quality of answer seen to questions 
such as Q6(b)(ii) (protein synthesis) and Q4(c) (osmoregulation). The mean mark on the paper 
was higher than in 2019 and this is largely due to the use of the Advance Information. 
Mathematical skills were very strong with most candidates being able to complete all the 
required calculations. Practical skills were also very strong with most being able to describe 
the biuret test for proteins although a number of candidates struggled with the use of the 
hydrogen-carbonate indicator to investigate gas exchange in plants. The use of technical 
language was generally very good, although candidates do need to make sure that they use 
technical terms accurately – a small number appreciated that terms such as 'transcription' 
and 'translation' are involved with protein synthesis but used them in the wrong contexts. 
Most centres and candidates have worked hard over the last few years to practise the longer 
answer questions that tend to use command words such as 'discuss' or 'evaluate' and the 
examiners commented on the improved standard of answers to this style of question. A few 
candidates continue to confuse command words such as 'explain' and 'describe' – before 
sitting the examinations, candidates should make sure that they are fully familiar with the 
requirements of each command word.
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Question 1 (a)(i)

Most candidates were able to correctly name a greenhouse gas. A few candidates gave 
incorrect examples such as carbon monoxide or sulfur dioxide, and others did not read the 
question carefully and gave carbon dioxide. Methane was the most frequently seen correct 
answer.

This is a correct answer that gained one mark. Methane was the most 
frequently seen answer.

This answer is incorrect and so did not gain any marks. A significant 
number of candidates stated sulfur dioxide confusing greenhouse 
gases with acid rain.

This answer gained no credit. A significant number of candidates 
incorrectly wrote carbon monoxide.
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Question 1 (a)(ii)

Many candidates gained at least two marks on this question. Mathematical skills were 
generally excellent across the whole paper. Most candidates were able to calculate the 
increase in mass of carbon dioxide and convert the units correctly. A few were unable to 
convert the final answer into standard form and either did not convert the answer or gave 
the wrong power of ten. A small number of candidates selected the wrong information from 
the comprehension. Candidates should be careful to read all the instructions in questions, in 
this example, several clearly did not read the instruction to convert the final answer into 
standard form.

This answer gained one mark. The candidate has correctly calculated 
the increase as 18 but has not converted the units or used standard 
form.
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This answer gained one mark. The candidate has correctly calculated 
18 but has not correctly converted the units.
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This answer gained all three marks. The candidate has completed all 
steps in the calculation correctly. The working is set out carefully and 
clearly – an example of good practise.
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Question 1 (a)(iii)

Most candidates were able to correctly give two effects of global warming. Melting of ice, sea 
level rises and habitat loss were the most commonly seen correct answers. A few candidates 
simply stated that global warming would cause a temperature rise. Some candidates only 
gained one mark as they gave the same concept twice, for example flooding and increased 
sea levels – when asked to give a specific number of reasons, candidates should always try to 
give distinct reasons.

This answer gained one mark for the melting of ice caps. The 
statement about an increase in global temperature is not a 
consequence of global warming.

This answer gained one mark for melting of ice. The loss of the ozone 
layer is not an effect of global warming.
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This answer gained two marks for habitat destruction and rising sea 
levels.

When asked to give a set number of reasons, always give clearly 
distinct reasons rather than similar ones.
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Question 1 (b)

This question required candidates to identify why growing the genetically modified plants 
with additional suberin could reduce atmospheric carbon dioxide. Many excellent answers 
were seen that explained that the plants would take in carbon dioxide and use it to make 
suberin, a substance that does not decay rapidly so does not release carbon dioxide rapidly. 
Many candidates also correctly recognised that the plants are perennials so do not 
decompose each year. Most candidates were able to gain at least two marks with many going 
on to get three or four. Some candidates did not refer to the removal of carbon dioxide by 
photosynthesis and others gave vague answers that simply restated phrases from the 
comprehension.

This answer gained two marks for correctly stating that plants take in 
carbon dioxide by photosynthesis.
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This is a strong answer that gained four marks. The candidate clearly 
explains that carbon dioxide is removed by the plants. They also 
explain that because the plants are perennials and that suberin 
decomposes slowly, there is a lower rate of carbon dioxide release.
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This answer gained three marks for correctly stating that the plants 
absorb carbon, convert it into suberin and this then decomposes 
slowly.
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Question 1 (d)

Many candidates found this question challenging and did not appreciate that the question 
was about osmosis. Strong answers that gained two marks explained that the high salt 
concentration of the soil would reduce the water potential and so waterproof suberin would 
prevent water loss by osmosis. A significant number of candidates incorrectly stated that the 
role of the suberin would be to prevent uptake of salt.

This is a strong answer that gained both marks. The candidate explains 
that the suberin prevents water loss by osmosis.

If a question is about osmosis, always refer to the movement of water 
from a higher water potential to a lower water potential (or a dilute 
solution to a more concentrated solution). Don't write about 
concentrations of water – refer to the salt or sugar concentrations.
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This answer gained no marks. The candidate has not referred to the 
movement of water or osmosis.

This answer gained two marks. The candidate has correctly stated that 
the suberin prevents water loss by osmosis.
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Question 1 (e)

This question required candidates to suggest three reasons why micropropagation was used 
to produce the plants rather than pollination. Most candidates were able to gain at least one 
mark with many going on to gain all three. Common answers included: producing large 
numbers of plants, producing plants that are genetically identical and rapid propagation. 
Candidates do need to be careful with how they phrase their answers, high yield was not 
accepted unless it was linked to the number of plants produced.

This answer gained all three marks. The candidate has correctly stated 
that micropropagation would be quicker, would produce genetically 
identical plants and can produce large numbers of plants.
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This answer gained one mark for the mass production of the plants. 
High yield would not have gained a mark and no credit was given for 
the ability to genetically modify the plants.

This answer gained one mark for the idea that micropropagation can 
be used all year, unlike pollination.
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Question 2 (a)

This question asked candidates to identify the independent variable in a practical. Most were 
able to correctly state that the sterilisation of the soil was the independent variable. A few 
candidates incorrectly stated that the presence of nitrate was the independent variable. 
Candidates should be familiar with the terms independent, dependent and control variables.

This answer gained one mark for correctly identifying the independent 
variable as soil sterilisation.

This answer gained no mark as the candidate has incorrectly identified 
a control variable as the independent variable.
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Question 2 (b)(i)

This question assessed candidates' understanding of experimental design. Many candidates 
found the question challenging and suggested reasons such as the need to provide bacteria 
with water or gave vague reasons such as washing the soil. Some excellent answers were 
seen that explained how the nitrate ions would be washed out so that any nitrates present at 
the end of the experiment must have been produced from the added ammonium ions. 
Although this is not a core practical, candidates should be prepared to comment on 
unfamiliar experimental designs.

This is an excellent answer that gained both marks. The candidate 
clearly explains that adding water removes the existing nitrates so that 
any new nitrates must have been made from the ammonium.

Make sure that you know terms such as independent, dependent and 
control variables.
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This answer gained both marks.. The candidate correctly states that 
the water removes the nitrates so that any nitrates formed must have 
been produced from the ammonium.

This answer did not gain any marks. The candidate has mistakenly 
stated that the water removes microorganisms.
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Question 2 (b)(ii)

This was a challenging question that was well answered by many candidates. The examiners 
were impressed with the level of detail given by many candidates. Most were able to gain at 
least one mark, often for stating that nitrates were present in the unsterilised sample. Strong 
answers went on to explain the nitrifying bacteria would have converted the ammonium ions 
into nitrites and eventually nitrates. Some candidates confused nitrifying bacteria with 
nitrogen fixing or denitrifying bacteria. Candidates should take care to use scientific language 
accurately, it is not enough to simply use scientific terminology if the context is incorrect.

This answer gained one mark for correctly stating that nitrates were 
present in the unsterilised soil. No reasons for the presence of nitrates 
are given.

Make sure that technical language is used accurately. It is not enough 
to use key words if they are in the wrong context. For example, 
candidates may refer to nitrifying bacteria but will not gain credit if 
they are linked to an incorrect role.
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This answer gained two marks. The candidate has correctly stated that 
the unsterilised soil contains nitrates and that these have been made 
from the ammonium ions. The candidate has incorrectly stated that 
nitrogen fixing bacteria have produced the nitrates.
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This answer gained all four marks. The candidate has correctly stated 
that there is nitrate present in the unsterilised soil and that the 
sterilised soil has no nitrate as the bacteria have been killed. The 
candidate also correctly states that nitrifying bacteria convert the 
ammonium ions into nitrate.
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Question 3 (b)

Most candidates were able to complete the balanced chemical symbol equation. A few 
candidates confused the equation for photosynthesis with the equation for respiration. 
Some candidates were unable to balance the equation and a few were not aware of the 
chemical formula for glucose.

This answer gained one mark for correctly giving the left hand side of 
the equation. The candidate has given the incorrect formula for 
glucose.

This answer gained two marks. The candidate has completed both 
sides of the equation correctly.
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Question 3 (c)(i)

This question assessed candidates' knowledge of gas exchange in plants. Many candidates 
correctly recognised that at low light intensities the rate of respiration was higher than the 
rate of photosynthesis resulting in a net intake of oxygen. Some candidates recognised that 
the photosynthesis rate would be low but did not relate this to the rate of respiration. 
Candidates should make sure that they explain data fully.

This answer gained two marks. The candidate explains that the light 
intensity is low and so the rate of photosynthesis is lower than the rate 
of respiration.

This answer gained no marks. The candidate has not referred to how 
the low light intensity has affected the rate of photosynthesis.
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This answer gained two marks. The candidate has correctly explained 
that the rate of photosynthesis is higher than the rate of respiration so 
that the rate of oxygen consumption is higher than the rate of oxygen 
production.
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Question 3 (c)(ii)

This question required candidates to look at the effect of increasing light intensity on the rate 
of oxygen production. Candidates had to recognise that increasing the light intensity 
increased the rate of photosynthesis until other factors limited the rate. Many candidate 
scored at least one mark but few went on to gain all three. A significant number of 
candidates recognised that other factors would limit the rate of photosynthesis beyond 55 
arbitrary units of light but a few incorrectly stated that light would be limiting at that light 
intensity. A few candidates correctly stated that at 10 arbitrary units the rates of 
photosynthesis and respiration were equal. Some candidates did not give explanations but 
instead gave descriptions of the data.

This answer did not gain any marks. The candidate has given a 
description rather than giving an explanation.

Always read command words carefully. Do not confuse 'describe' with 
'explain'.
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This answer gained all three marks. The candidate has correctly stated 
that the rate of photosynthesis has increased and related this to the 
rate of respiration. The candidate also goes on to explain that other 
factors limit the rate of photosynthesis at 55 a.u.
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This excellent answer gained all three marks. The candidate correctly 
states that the rate of photosynthesis increases and becomes higher 
than the rate of respiration. The candidate also goes on to explain the 
changes in oxygen release and the effect of other limiting factors.
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Question 3 (c)(iii)

Many candidates found this question challenging. Candidates were asked to use the graph to 
calculate the volume of oxygen produced by photosynthesis. Candidates were required to 
use the graph to determine the volume of oxygen used by respiration at zero light intensity 
and add this to the net volume of oxygen released at 50 a.u. Many candidates were able to 
determine the volume of oxygen released at 50 a.u. but only a few were able to use this to 
correctly calculate the total volume of oxygen produced.
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This answer gained both marks for correctly calculating the volume of 
oxygen produced.
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This answer gained one mark for correctly using the graph to 
determine the volume of oxygen released. The candidate has 
incorrectly subtracted the volume of oxygen used by respiration.
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Question 3 (d)

This question asked candidates to describe how the hydrogen-carbonate indicator could be 
used to investigate the effect of light intensity on gas exchange. Some excellent answers 
were seen that explained how light intensity could be changed, often by placing a lamp at 
different distances. A significant number of candidates did not give a method for changing 
the light intensity but simply stated that the light intensity would be changed. Many 
candidates correctly explained the colour changes that occur when carbon dioxide increases 
and decreases. Some candidates incorrectly referred to oxygen changing the colour of the 
indicator and some gave incorrect colour changes. Many candidates correctly stated that a 
control tube with no Chlorella would be used and others gave correct control variables. 
Candidates should be careful to refer to volumes rather than amounts, for example, they 
should state that the same volume of indicator is used.

This answer gained one mark for the correct colour changes. No 
method for changing the light intensity was given.
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This answer gained all three marks. The candidate has correctly given a 
method for changing the light intensity, has controlled the time taken 
and has given correct colour changes.

Make sure that practical details are given. For example, state how the 
light intensity would be changed rather than just stating that it will be 
changed.
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Question 4 (a)

Most candidates were able to gain at least one mark. A significant number of candidates 
confused the urethra with the ureter and others gave spellings that were not clearly the 
ureter. Most candidates had clearly prepared for this topic (excretion) as it was listed on the 
Advance Information.

This answer gained one mark for correctly naming the bladder.

This answer gained no marks. The bladder mark was not awarded as 
the candidate has referred to the gall bladder.
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This answer gained both marks – both structures are correctly named.
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Question 4 (b)(i)

This question was well answered by many candidates and it was evident that many had used 
the Advance Information carefully to prepare for this topic. Most candidates understood that 
proteins are large molecules and many went on to explain that due to the size of proteins 
they cannot leave the glomerulus or enter Bowman's capsule. Some candidates did not 
mention the glomerulus or Bowman's capsule but simply referred to Area X and Area Y. Some 
candidates gave descriptions of the data rather than explaining why there was no protein 
present in the Bowman's capsule. Many candidates gained at least one mark on this question 
and a significant number went on to gain two marks.

This answer gained both marks as the candidate correctly refers to the 
large size of protein molecules and why it cannot leave the glomerulus.
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This answer was awarded one mark for stating that protein molecules 
are large. No second mark was awarded as there is no reference to the 
Bowman's capsule or glomerulus.

This answer was not awarded any marks. The candidate has not 
explained why there is no protein present in Area Y but has simply 
given a description of the data.
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Question 4 (b)(ii)

Similarly to Q4(b)(ii), this question was well answered by many candidates. Most appreciated 
that glucose is reabsorbed into the blood and many went on to give the location as the 
proximal convoluted tubule and / or stated that active transport is involved. A few candidates 
described the data rather than explaining why there is no more glucose present in the filtrate 
in Area Z. Some candidates confused the proximal convoluted tubule with the distal tubule or 
loop of Henle.

This answer gained one mark for correctly stating that the selective 
reabsorption of glucose into the blood occurs.
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This answer gained both marks. The candidate correctly states that 
glucose is reabsorbed in the proximal convoluted tubule.
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This answer gained two marks. The candidate correctly states that the 
glucose is reabsorbed in the proximal convoluted tubule and is 
reabsorbed by the process of active transport.
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Question 4 (c)

Many candidates wrote very impressive answers to this question and it was clear that many 
candidates had used the Advance Information effectively to ensure that they had a good 
understanding of osmoregulation. Strong answers explained that osmoreceptors in the 
hypothalamus detect blood concentration and lead to the release of ADH by the pituitary 
gland. Some candidates referred to the hypothalamus but did not explain that the 
osmoreceptors detect the blood concentration, instead referring to levels of water in the 
body. Similarly, a significant number of candidates were aware that ADH levels increase but 
made no reference to the pituitary gland. Many candidates understood that ADH increases 
the permeability of the collecting duct leading to the absorption of water. Weaker answers 
tended to gain one mark, often for recognising that there is an increased absorption of 
water.

This answer was awarded three marks. The candidate states that the 
hypothalamus detects changes in water but does not refer to the 
blood. They correctly state that the pituitary gland releases ADH and 
this increases permeability leading to the reabsorption of more water. 
The candidate has confused the collecting duct with the distal 
convoluted tubule.
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This answer gained one mark for correctly stating that the permeability 
increases. No mark is awarded for the mention of ADH as there is no 
reference to the pituitary and the candidate does not clearly state that 
water is absorbed.

This answer gained two marks for correctly referring to the absorption 
of water and increase in permeability of the nephron.
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This answer gained four marks. The candidate correctly stated that 
ADH is released from the pituitary gland and this causes the collecting 
duct to become more permeable and absorb more water.
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Question 5 (a)(i)

This calculation required candidates to recognise that one of the values in the table was an 
anomaly and so should not be included in the mean. Candidates then had to calculate the 
mean and give their answer to two decimal places. Most candidates gained at least one 
mark. Many recognised that one value was anomalous and went on to calculate a correct 
mean value. Some candidates used all four values to calculate a mean, often gaining two 
marks. The majority of candidates were able to calculate a mean and if they did not gain all 
three marks, it was typically for not recognising that one of the values was anomalous or did 
not give an answer to two decimal places.

This answer gained three marks. The calculation is set out clearly with 
all the working.
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This answer was awarded one mark. The candidate has not excluded 
the anomaly and not given the final value to two decimal places.

This answer was awarded two marks. The candidate has calculated the 
mean value to two decimal places but did not exclude the anomaly.
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Question 5 (a)(ii)

Most candidates correctly stated that the products of protein digestion are amino acids or 
peptides. A few candidates incorrectly suggested fatty acids or glucose.

This is an example of a correct answer that gained one mark.
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Question 5 (b)(i)

This question required candidates to suggest two variables that would need to be controlled 
to allow a valid comparison. Many candidates were able to gain at least one mark with a 
significant number going on to gain a second. Common correct answers included 
concentration of gelatine, temperature and time taken. Some candidates gave vague 
references to amounts of buffer or gelatine – candidates should try to use more precise 
language such as volume or mass.

This answer was awarded one mark for correctly stating that the 
temperature would need to be controlled. No mark was awarded for 
the amount of buffer – if the candidate had referred to volume, a 
second mark would have been awarded.

This answer was awarded two marks for correctly stating that the 
temperature and the volume of buffer would have to be kept constant.
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Question 5 (b)(ii)

Most candidate were familiar with the effect of pH on enzymes and gained at least one mark. 
Many correctly stated that as pH increases to five, the volume of gelatine digested increased 
and then when the pH increased further, the volume digested decreased. Many candidates 
correctly recognised that the optimal pH would be close to 5 and that the enzyme denatures 
when pH is high or low. Many excellent descriptions of denaturation were seen, with many 
candidates going on to explain that when the enzyme denatures, the substrate will no longer 
bind to the active site. Weaker answers tended to describe the data without giving any 
explanations. Some candidates also incorrectly referred to optimal temperatures.

This answer was awarded three marks. The candidate describes how 
pH affects the volume of gelatine digested and goes on to explain that 
as the pH moves away from the optimum, the enzyme denatures.
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This answer was awarded one mark. The candidate states that the 
optimum pH is 5 but gives no more detail.

This answer was awarded one mark for correctly stating that the 
optimum pH is near to five and the enzymes denature when the pH 
changes.
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This answer was awarded three marks. The candidate clearly states 
that a change in pH causes the enzyme to denature so that the 
substrate will no longer bind. The candidate also correctly refers to the 
optimal pH.
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Question 5 (c)

This answer was well answered by most candidates and it was clear that after studying the 
Advance Information, many candidates had prepared for this topic carefully. Most correctly 
referred to the use of biuret reagents to test for protein and went on to give the correct 
colour change. Some candidates suggested the wrong tests (often Benedict’s test) and / or 
gave the wrong colour change.

This answer gained two marks for correctly stating that the biuret 
solution is added and that the colour changes to mauve.

This answer was awarded one mark for correctly stating that the biuret 
solution would be used but the colour change is incorrect, so no 
second mark was awarded.
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Question 6 (a)

This question was well answered by many candidates. Most appreciated that having less 
haemoglobin would reduce the oxygen transported and many candidates went on to explain 
that this would reduce the respiration rate of body tissues. Many also correctly stated that 
there would be less oxygen transported to the muscles although a significant number simply 
stated that less oxygen would be transported to the body. Candidates should always try to 
refer to the affected structures, organs and tissues. Some candidates gave vague references 
to reduced transport of energy – candidates should always refer to transport of oxygen when 
discussing haemoglobin.

This answer was awarded one mark for correctly stating that less 
oxygen would be transported. No second mark was awarded as there 
was no reference to muscles or respiration.
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This answer was awarded one mark for stating that less oxygen is 
transported. There is no mention of respiration or muscles.

This excellent answer gained two marks. The candidate correctly refers 
to the reduced transport of oxygen and goes on to explain that there 
would be less respiration.
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Question 6 (b)(i)

This question was well answered with many candidates gaining both marks. Most 
understood the base pair rule and that RNA contains uracil rather than thymine. A few 
candidates did not replace thymine with uracil and so gained one mark.

This correct answer gained two marks. The candidate has shown the 
correct base pairing and recognised that U replaces T.

This answer was given one mark. The base pairing is correct but the 
candidate has not replaced T with U.
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Question 6 (b)(ii)

This question generated a wide range of responses. Many outstandingly accurate and 
detailed answers that gained full marks were seen. A significant number of answers 
contained detail of an A level standard that went well beyond the requirements of the 
International GCSE specification. Many candidates wrote well organised descriptions of 
'transcription' and 'translation' using technical terms such as 'codons' and 'anticodons'. Some 
candidates were aware of the terminology involved in protein synthesis but did not use it 
accurately. For example, transcription and translation were sometimes confused. Some 
candidates did not state that mRNA and tRNA are involved and just referred to RNA 
production. Another common error was the suggestion that the RNA is made from amino 
acids rather than tRNA bringing amino acids to be joined together. A few candidates left the 
answer blank or gave vague references to ribosomes being involved in protein synthesis. In 
the specification, this topic is printed in bold and so can only be tested on paper 2 – 
candidates should ensure that they pay particular attention to emboldened topics before 
taking paper 2.

This answer did not gain any marks. Messenger RNA is mentioned but 
there is no clear indication that it has been produced from the DNA 
template.
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This is an excellent answer that gained all four marks. The candidate 
gives a detailed, logical account of 'transcription' and 'translation' using 
all technical terms accurately.
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This is an excellent answer that gained all four marks. All mark points 
are present.
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Question 6 (b)(iii)

This question required candidates to read the information about the use of genetic 
modification to treat thalassaemia and evaluate whether or not it is a better treatment than 
using blood transfusions. Most candidates scored at least two marks with many going on to 
gain three or four. Many candidates recognised that the new treatment was permanent, 
increased the number of red blood cells and reduced the need to keep attending hospitals. 
Most candidates also recognised that there were downsides to the new treatment such as 
the side effects, small sample size and time scale of the trial and the need to spend time in 
isolation. The examiners all commented on how well most candidates had answered the 
question – most candidates gave both sides of the argument and considered several points. 
Candidates have worked hard since the last series to improve their answers to these longer 
style questions.

This answer was awarded two marks. The candidate has stated that 
the new treatment has side effects but reduces the long-time 
dependence on hospitals.
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If asked to evaluate information, make sure that both sides of the 
argument are considered.
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This excellent answer was awarded four marks. The candidate states 
that the benefits of the new treatment include the fact that more red 
blood cells are made, there is no risk of rejection, and there are fewer 
hospital visits needed. They also give negative aspects of the treatment 
such as the side effects and the fact that there is only a small sample 
size.
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This answer gained all four marks. Both benefits and drawbacks of the 
new treatment are considered.
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Paper Summary

The general standard of answer to this paper was excellent.

Based on their performance on this paper, candidates should:  

use technical terms accurately.
understand all the command words listed in the specification.
ensure that they have covered all the mathematical skills listed in the specification.
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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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