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Introduction

Many candidates had a good range of knowledge of many of the aspects of Biology in this 
paper, but not all of them managed to apply that knowledge to answering the questions. 
Some of the answers were too vague and general.

Candidates were able to answer questions on the role of organelles in protein synthesis and 
the effect of mutations on protein synthesis particularly well.

Candidates did not always have a good understanding of the requirements of the different 
command words eg an explain question will always require a level of reasoning and evidence 
of linkages.

Many candidates appeared to have a good knowledge of the core practicals but did not put 
them into the context given.
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Question 1 (b)

Most candidates understand that movement against a concentration gradient is active 
transport and requires energy. The better candidates were able to link this to carrier 
proteins.

A clear answer that gains all 3 marks.

If there are 3 marks, make sure you have 3 points.
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A well-expressed answer that gains all 3 marks.
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Question 2 (b)(i)

Many candidates knew that animals produce methane, although fewer stated that plants 
remove carbon dioxide from the atmosphere.

It is important to read the command word in a question-explain requires a reason to be 
given. Candidates will not achieve credit for simply repeating data from the table.

This response gains 2 marks for stating that plants remove carbon 
dioxide from the atmosphere and animals produce methane.

Although there is a statement that carbon dioxide is fixed to produce 
GP, it does not go on to name an organic compound used in growth, so 
this mark is not awarded.
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This is a good response that explains the link between photosynthesis 
and carbon fixation, the release of carbon dioxide in respiration and 
the production of methane by animals.

It gains 3 marks.

There is no credit for the release of carbon dioxide by transport or 
machinery because this also applies to the production of plant protein.
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Question 2 (b)(ii)

Many candidates gave answers that were too generalised to score highly. This question 
compared deforested land with natural pastures, so answers related to cattle farming in 
general were not relevant. Some candidates referred to the use of farm machinery to clear 
the land, but this is not relevant to the question.

This response gains 2 marks for correctly identifying trees as carbon 
sinks and linking the reduction in photosynthesis and carbon dioxide 
uptake with the loss of trees.

Make sure all of your response answers the question.

Cattle release methane regardless of the pasture they are on.
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This answer gains 1 mark for the release of carbon dioxide by 
combustion and 1 mark for stating that the removal of trees reduces 
photosynthesis.
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Question 3 (a)(i)

Most marks gained on this question were for linking the depth of the layer with age rather 
than carbon dating.

Some candidates confused the question with the analysis of pollen in peat bogs as evidence 
for climate change.

One mark for linking the depth in the peat bog to the age of the layer.

The mark was given here for carbon dating.
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Question 3 (a)(ii)

Many candidates recognised that conditions in the peat bog are anaerobic or that acidic 
conditions denature enzymes.

Only the better candidates identified both conditions and linked this to respiration and the 
inability to digest organic material.

This candidate has linked the acidic conditions to denaturing of the 
enzymes and the waterlogging to lack of oxygen. Therefore, 
decomposers are unable to respire.

It gains 3 marks.
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This response gains 2 marks for linking acidic conditions to denaturing 
the enzyme, preventing breakdown of the organic material.

An explain question needs you to make linkages and give a reason.
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Question 3 (b)

Most candidates were able to score some marks on this question. A few candidates 
described the wrong experiment, but successfully described sampling at regular intervals. 
Some candidates gave a correct account of the use of a quadrat to carry out random 
sampling but described an investigation they had carried out rather than relating it to the 
situation they were given.

A clear answer that describes the steps needed to obtain the data 
required.

A practical that the candidate has carried out is modified correctly.

It gains 4 marks.

When answering a question based on a practical, decide first which 
procedure it applies to then consider the changes that are required to 
answer the question.
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This candidate has correctly described the procedure but has not 
included regular sampling. Although there are 5 quadrats, the mean is 
not calculated.

It gains 3 marks.
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Question 4 (a)

The command words for this question were 'state' and 'justify'. There was 1 mark for naming 
2 organelles and 1 for the justification that they are membrane-bound organelles.

Many candidates correctly identified at least 2 organelles; the better candidates gave a 
correct justification.

Most candidates understood the difference between Eukaryote and Prokaryote.
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This response correctly identifies the nucleus and Golgi apparatus and 
states that they are bound by membranes.

2 marks awarded.

A mark would not have been awarded for the 80s and 70s ribosomes 
as it is not possible to see this from the diagram.
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This response gains 1 mark for correctly naming the mitochondria and 
the Golgi apparatus, and 1 mark for stating that they are membrane 
bound organelles.

2 marks awarded.
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Question 4 (b)(i)

Most candidates were able to correctly describe the primary structure of a protein.

A few candidates lost a mark because they said a chain of amino acids, which doesn't give the 
significance of the order.

Both points are given, gaining 2 marks.
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A clear description of the primary structure of a protein gaining 2 
marks.
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Question 4 (b)(ii)

Most candidates were able to correctly describe the role of organelles in the cell in forming 
the tertiary structure of the protein. Many went on to describe events after this. This did not 
lose any marks but did take up time.

A very good response that gained 4 marks.

Try not to waste exam time by including information that is not 
relevant to the question.
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A detailed description that gains 4 marks.
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Question 5 (a)

Many candidates have a good understanding of the effect of a mutation on enzyme activity.

Only the better candidates were able to link the different R groups to the change in tertiary 
structure.

A detailed account that gains 4 marks.
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This response gives all 5 marking points, including the link between the 
R groups and the tertiary structure.

It gains maximum 4 marks.
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Question 5 (b)(i)

The answer to this question requires both the genotype and phenotype.

Some candidates seem to confuse genotype with gender.

Some of the responses seemed to be learned responses from a different situation.

Candidates should be encouraged to analyse the information given and use it to determine 
their answer.

Both parts of the answer are correct for 2 marks.

Always consider the information you are given and work through it 
logically.
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A correct answer gains 1 mark.
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Question 5 (c)

Many candidates understood that tRNA couldn't bind to mRNA and this prevented synthesis 
of the protein. However, the stem of the question was often repeated. Only the better 
candidates realised that it was the faulty enzyme that would not be produced.

A well-constructed answer that clearly explains how siRNA prevents 
the development of porphyria.

It gains 4 marks.

Always read the command word. Deduce requires application of the 
information given.
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This response gains 3 marks, for siRNA binding with mRNA, preventing 
tRNA from binding, therefore the protein isn't synthesised.
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Question 6 (a)

Candidates were asked to draw and label a mitochondrion.

This was not answered as well as expected.

The most common mistake was to draw a triple membrane, with 3 lines.

This gained 1 mark for the drawing, but nothing for the labels as they 
are incorrect.
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2 marks were awarded here for a clear drawing, well labelled.
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Question 6 (b)

Candidates did not score as well as they may have done on this question because the 
answers were too vague.

A common mistake was to say that the mitochondria are maternal or from the mother.

It is important to state that they are from the egg cell.

This response gains the second mark point for stating that the part of 
the sperm that contains the mitochondria does not fuse with the egg 
cell.

Take care that your answer does not repeat the question. A mark 
would not be awarded for saying all the mitochondria are maternal.
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2 marks for stating that only the nucleus from the sperm enters the 
egg, the remaining organelles do not enter.
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Question 6 (c)(i)

Many candidates recognised that the mitochondria came from the donor egg cell but few 
went on to explain that these mitochondria do not carry the mutation.

Some candidates assumed that this question related to transplanting the nucleus from a 
donor egg cell without realising that the mutation was in the mitochondria, therefore stating 
that there would be no mitochondrial disease because there was no mutation in the DNA.

This response gains 1 mark for recognising that the donor 
mitochondria are inherited.
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1 mark for stating that all the mitochondria are from the donor egg 
cell.

Always read the question carefully before you start to compose your 
answer.
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Question 6 (c)(ii)

This 'comment' question requires candidates to distinguish between characteristics 
contrlloed by nuclear DNA and mitochondrial DNA.

Many candidates confused this with the inheritance of characteristics from the donor via the 
nucleus, or simply stated that the offspring would inherit all characteristics from the parents.

This gains 1 mark for stating that the nucleus contains parental DNA.

Although there is an understanding that the mitochondrial genes are 
not from the mother, it does not state where they come from or what 
effect that will have.
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This is awarded 1 mark for stating that the genetic material in the 
nucleus is from the parents. It is too confused to gain another mark.
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Question 7 (a)(i)

Most of candidates were able to carry out this % calculation. Some lost a mark because the 
answer was not given to 3 significant figures.

Correct answer gains 2 marks.
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Question 7 (a)(ii)

Candidates found this question difficult to answer. Many just repeated the data. One mark 
was available for selecting correct data to answer the question but as this is an 'explain' 
question, full marks can only be obtained by making links with the immune system.

This response was awarded 2 marks for selecting examples from the 
data and explaining that it takes time for memory cells to be produced.
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This gains 1 mark for explaining that it takes time for memory cells to 
be produced. The extra details of the immune response are not 
relevant to the question.

Always read the question carefully and select the information required.
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Question 7 (b)(iii)

Many candidates produced vague answers that did not make the links needed to score 
marks. There was much repetition of the stem of the question. Some candidates assumed 
that it was the measles vaccine that was repeated.

The most common mark was for saying that vaccinations would produce more memory cells.

A clear answer that says there is no secondary immune response, 
vaccination will lead to more memory cells because otherwise 
immunity will be lost.

3 marks awarded.
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2 marks awarded for explaining that vaccination will lead to a 
secondary immune response so antibodies can be produced quickly.

Make sure that the information in your answer doesn't repeat the stem 
of the question.
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Question 8 (b)

Many candidates understood that the waxy cell wall protects the bacterium and that the 
bacteria are within tubercles.

Fewer went on to explain why this gives protection.

A concise answer that gains all 3 marks.
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2 marks awarded for stating that the bacteria are inside macrophages, 
and they are encased in tubercules.
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Question 8 (c)(i)

Many candidates were able to carry out this % calculation correctly.

Correct answer-2 marks.
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Correct answer-2 marks.

Always show your working in a calculation question.

If your answer is correct you will gain full marks, but if you have made 
a mistake there may still be a mark for your working.
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Question 8 (c)(ii)

Very few candidates studied the data in detail, therefore many stated that there were more 
deaths in people who were HIV positive without referring to the % of deaths, giving an 
incorrect answer.

1 mark awarded for comparing the percentages.
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A clearly stated comparison between the % deaths.

1 mark awarded.

46GCE Biology A (Salters-Nuffield) 9BN0 01



Question 8 (c)(iii)

This level-based question required candidates to analyse the 2 sets of data they are given 
and apply their knowledge of both the action of HIV and the role of T helper cells in the 
immune system to explain the effects of antiviral drugs. There were many Level 2 answers, 
with candidates making linkages and analysing both sets of data. Some candidates were able 
to give evidence of sustained reasoning and application to reach Level 3.
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Linkages made between the action of HIV, the effect of antiviral drugs 
and the increase in T helper cells. An explanation is given of the effect 
of the increase in T helper cells on the immune system and why this 
reduces deaths from TB.

A Level 3 answer-5 marks.

Make sure you use both sets of data when answering a level-based 
question, otherwise you will be limited to Level1.
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A Level 3 response that refers to the data, explains the action of the 
antiviral drugs and links this to the action of HIV and gives a detailed 
account of the immune response. Linkages are made and there is 
detailed scientific explanation.
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Question 9 (b)

Most candidates were able to explain what an endemic species is. Not all linked it to 
extinction of this species.

Very few candidates understood the effect of this on global biodiversity. Some thought that 
protecting species could increase biodiversity.

This gains 1 mark for explaining endemic.
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2 marks awarded for a clear explanation of endemic and the effect on 
extinction.

If a question is about biodiversity, be careful to use maintain where 
appropriate, not increase.
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Question 9 (c)(ii)

A straightforward substitution into the equation that many candidates answered correctly.

A correct answer gaining 3 marks.
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Question 9 (c)(iii)

Many candidates could give the correct degrees of freedom and state that chi-squared is less 
than the critical value, but few went on to explain the relevance of this.

There seems to be a lack of understanding of the null hypothesis.
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A clearly stated, correct answer that gains 3 marks.
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Correct degrees of freedom, statement of probability and correct 
understanding of the table.

3 marks awarded.

When analysing data you are given, look at it carefully, without any 
expectation of what it shows.
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Question 9 (d)

This question concerned natural selection. Most candidates scored at least 1 mark, many 
scored the 2 marks that were genetic, but full marks on a question such as this require the 
answer to relate to the context that is given. Candidates had to make the link between 
heterozygosity index and genetic diversity.
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3 marks awarded for greater genetic diversity, more likely to have an 
advantageous allele and therefore more likely to survive and 
reproduce.
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A well-expressed answer gaining all 4 marks.

Questions relating to natural selection or evolution will always be in a 
specific context. Make sure your answers relate to that context.
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Question 10 (a)(i)

Some candidates only gave either the % or the species, which only gained one mark. A 
question where the command word is 'determine' will always require a calculation. Therefore, 
both parts of the answer are required for full marks.
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Both parts of the answer given, gaining 2 marks.
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Both parts of the answer can be seen in the answer space, so 2 marks 
awarded.
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Question 10 (a)(ii)

Most candidates gained at least 1 mark for linking the light intensity to rate of growth and 
many went on to explain the role of light in the light independent reactions. Fewer 
candidates made the link between growth and the rate of photosynthesis, and very few 
linked an increase in glucose to respiration.
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A good answer gaining all mark points.

4 marks awarded.
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Links made between the rate of growth and both light intensity and 
photosynthesis. An explanation is given of the effect on glucose 
production.

3 marks awarded.
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Question 10 (b)

This level-based question asked candidates to compare the rate of photosynthesis in two 
types of plant at different light intensities. They were expected to use the Hill reaction.

Many candidates gave a Level 2 answer, using both types of plants at different light 
intensities, and correctly describing the Hill reaction. The better candidates were able to 
achieve Level 3.

Candidates who simply described the Hill reaction were limited to Level 1 as they were not 
modifying the investigation or making any linkages or scientific reasoning.
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A response that correctly describes using the Hill reaction on the two 
types of plants at different light intensities. Factors that need to be 
identified are clearly described. The role of DCPIP is explained.

Level 3 – 5 marks
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A good level 2 answer.

4 marks.
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Paper Summary

Based on their performance on this paper, students should

make sure they are familiar with the command words used in the question
use the command word when formulating their answer
read the question carefully and select the information needed to answer it, putting your 
knowledge into the correct context
do not just repeat the data they are given-this will not gain any credit
level based questions require analysis of both sets of data given-make sure you refer to 
them both in your answer.
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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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