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Introduction

The examiners were very impressed with the high standard of many of the scripts seen.

Candidates and centres should be commended on their hard work whilst studying the course and

in preparing for the examination. Many candidates used high level vocabulary accurately and

wrote answers commensurate with A-Level standard. Data analysis was generally improved

compared with other series and most candidates understood the differences between the

different command words used in questions. The examiners were pleased to note that when

asked to 'compare and contrast', most candidates correctly gave both similarities and differences

and set out their answer correctly. The paper contained a Spearman’s rank statistical calculation –

most candidates were able to correctly calculate the coefficient but a significant number were

unsure how to use it to interpret the data. Mathematical skills were generally very strong

although some candidates confused significant figures with decimal places. Both level-based

questions were well answered with most gaining at least three marks for both and many going on

to gain more than four. When discussing data for the longer, level-based, questions, candidates

should ensure that they consider all pieces of data, describe the patterns and also suggest

explanations for the patterns. Typical mistakes that candidates made included: using vocabulary

inaccurately, not exploring data fully, and not being precise when describing data patterns.
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Question 1(a)

This first question asked candidates to give the functions of mitochondria, rough endoplasmic

reticulum (rER), and Golgi apparatus. Many candidates gave excellent descriptions and often

gained at least two marks. Strong answers explained that mitochondria perform aerobic

respiration and produce ATP, the rER synthesises proteins, and the Golgi modifies proteins. Many

answers with excellent detail were seen with some candidates giving functions such as the role of

the Golgi in the glycosylation of proteins and forming the quaternary structures of protein. Where

candidates did not score all three marks it was typically for giving vague terms such as

'mitochondria were the powerhouses of the cell' and confusing the functions of the Golgi with

rER. Common incorrect answers seen included, the 'production of energy' by the mitochondria,

rER synthesising ribosomes or modifying proteins.
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This answer gained all three marks. The candidate has correctly stated that mitochondria

produce ATP, the rER synthesises protein, and the Golgi modifies proteins.

Don’t state the mitochondria 'make energy' and make sure answers have A-Level depth, eg

don’t state things like 'powerhouse of the cell.'
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This is an excellent answer that gained all three marks. The candidate has given accurate
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and detailed descriptions of the functions of all three organelles.

This answer gained one mark for the function of the mitochondria in producing ATP. The

functions given for the rER and Golgi are incorrect.
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This answer gained one mark for the function of the mitochondria. The functions stated for

the Golgi and rER are both incorrect.
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Question 1(b)(i)

This relatively straightforward question asked candidates to describe the process of DNA

replication. Many excellent, detailed answers were seen that gave correct functions of DNA

helicase, DNA polymerase, and DNA ligase. Many candidates gained at least two marks and most

had an understanding of the process of DNA replication. Common errors included, confused DNA

replication with transcription, using inaccurate terminology such as referring to amino acids

rather than nucleotides, and giving incorrect functions of the enzyme, for example suggesting

that polymerase forms hydrogen bonds between adjacent nucleotides. Strong answers used

detailed terminology confidently and accurately, such as referring to the production of the

phosphodiester bonds between adjacent nucleotides and some even correctly referred to the

role of DNA ligase in joining Okazaki fragments.

This answer gained one mark for the function of DNA helicase. The candidate has not used

accurate terminology when stating the functions of polymerase and ligase – the candidate

clearly understands that the two enzymes have a role in replication but has not described

them accurately.
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Make sure that you use technical language accurately – it is not enough to just make

reference to key terms without the correct context.

This answer gained one mark for the function of helicase. The candidate has confused

protein synthesis with DNA replication.
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This excellent answer has all four mark points and gains three marks (maximum). The

candidate correctly describes the functions of DNA polymerase, ligase and helicase and

describes the complementary base pairing. The answer uses detailed terminology

throughout and is extremely accurate.
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This excellent answer also gained all three marks. The candidate correctly describes the

roles of helicase, polymerase and ligase and describes the binding of complementary

nucleotides. The answer is detailed and accurate.
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Question 1(b)(ii)

This data analysis question presented candidates with a nucleotide variant that had a carbon

atom (and OH group) replaced with a sulfur and asked candidates why this nucleotide would

prevent DNA replication. Many candidates correctly identified how the variant nucleotide differed

from the normal nucleotide but fewer went on to explain that phosphodiester bonds would not

be able to form and so the sugar-phosphate backbone of DNA would also not form. Some

candidates stated that the sulfur replaced an OH group when the sulfur in fact replaced a carbon

group that had an OH group attached.

12 GCE Biology B 9BI0 02



This answer gained one mark for stating that phosphodiester bonds would not form. The

candidate has not clearly stated that this is due to the lack of the OH or replacing the carbon

with a sulfur.

This excellent answer gained both marks for correctly identifying the difference and going
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on to state that this means that phosphodiester bonds will not form.

This excellent answer gained both marks for correctly stating the difference between the

two molecules and going on to state that phosphodiester bonds will not form.
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Question 2(a)(ii)

This question required candidates to give a description of the events of prophase I in meiosis. 
Strong responses gave detailed answers and often referred to the breakdown of the 

nuclear membrane, the movement of centrioles to the poles of the cell, the condensing of 

chromosomes, the formation of bivalents and the crossing over between homologous 

chromosomes. Candidates should be careful to refer to homologous chromosomes 

rather than identical chromosomes. Some candidates incorrectly referred to independent 

assortment and others referred to the binding of chromosomes to the spindle. Some 

candidates also incorrectly referred to the uncoiling of chromosomes causing them to become 

visible.

This answer gained three marks. The candidate correctly states that chromosomes

condense and become visible, the nuclear envelope breaks down and crossing over occurs

between homologous chromosomes at chiasmata.
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This excellent answer gained three marks. The candidate correctly states that the

chromosomes condense and become visible, the nuclear envelope breaks down,

recombination occurs between homologous chromosomes and the centrioles migrate to

opposite ends of the cell.

This answer gained only one mark for the statement that spindle fibres begin to form. The
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candidate has confused prophase with metaphase.

This answer gained one mark for correctly stating that the chromatin condenses into visible

chromosomes.
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Question 2(a)(iii)

This question required candidates to compare and contrast the events of oogenesis with

spermatogenesis. Most candidates gained at least one mark and it was pleasing to see that most

candidates now appreciate that both similarities and differences are required and that they need

to structure their answers so that there are separate sections to show similarities and differences.

Common correct similarities included both processes requiring both mitosis and meiosis, both

starting with primordial germ cells or stem cells. Many also correctly stated that both produce

haploid, genetically different gametes. Common differences that were credited included the idea

that spermatogenesis produces four gametes whilst oogenesis produces only one and polar

bodies, and that oogenesis is arrested at prophase I and metaphase II.

This answer gained all three marks. The candidate correctly states that both processes

involve both mitosis and meiosis, that both start with primordial germ cells, and the idea

that spermatogenesis begins in puberty whilst oogenesis begins in utero. The candidate also

states that idea that only one oocyte is produced and that meiosis only finishes at

fertilisation.
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If asked to 'compare and contrast' make sure that you have a section listing the similarities

and a section listing the differences.

This answer gained all three marks. The candidate correctly states that both start with germ

cells, oogenesis produces one gamete but spermatogenesis produces four, and both

produce haploid gametes.
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This answer gained only one mark for correctly stating that four sperm are produced whilst

only one egg is produced.

This answer gained all three marks for stating that both involve mitosis and meiosis, only

one ovum is formed and the idea of the difference in times that the processes occur.
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Question 2(b)(i)

This mathematical question required candidates to read values from a graph to calculate the

number of sperm cells that would be required to fertilise four oocytes. Many candidates were

able to extract the data from the graph correctly and use it to derive the correct final answer. The

main error was to not multiply the answer by 1000.
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This answer did not gain the mark as the candidate has not multiplied the answer by 1000.
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This correct answer gained one mark. The candidate has shown all their working which is an

example of good practice.
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Question 2(b)(ii)

This question required candidates to use their knowledge of fertilisation to explain the effects of

increasing the sperm concentration on the percentage of embryos that develop. Many candidates

correctly described the pattern of an increase and decrease, including the turning point on the

graph but fewer went on to gain the second mark for explaining the reason for the increase and

decrease. The most frequent correct answer was to state the incidence of polyspermy increases

at high sperm concentrations. A few candidates correctly stated that with low concentrations of

sperm there would be fewer acrosome reactions and so the sperm would be less able to reach

the membrane of the oocyte.

This answer gained two marks for correctly stating the increase and decrease and going on

to state that at high concentrations there is a high chance of two sperm cells fertilising the

oocyte.
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This answer gained one mark for describing the pattern but gave no creditworthy reason for

the results.

Make sure that you give reasons for patterns in data if asked for an explanation.
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This answer gained two marks for correctly stating that pattern and that there is a higher

risk of more than one sperm fertilising the egg when the concentration is high.
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Question 3(a)(ii)

This AO1 question required candidates to describe the myogenic stimulation of the heart. Many

excellent answers were seen that gained all three marks. Strong answers referred to the role of

the SAN in causing the depolarisation of the atria, atrial contraction, the role of the delay at the

AVN and the passing of the depolarisation along the bundle of His / Purkinje fibres to the apex

and then up the ventricle walls to stimulate contraction from base upwards. Common errors

included confusing the sequence of the SAN and AVN, not referring to the bundle of His or

Purkinje fibres, and not stating that the depolarisation passes up the ventricle walls. Some

candidates incorrectly referred to the role of the autonomic nervous system in regulating heart

rate – the question was focused on myogenic stimulation of the heart.

This strong answer gained all three marks. The candidate correctly states that the SAN starts

a wave of depolarisation that results in atrial systole, the impulse passes along the bundle of

His and then moves upward through the ventricles. There is excellent, accurate use of key

terminology.
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Organise description answers into a natural sequence if possible.

This answer gained no marks. The candidate has not given an A-Level standard of detail in

their answer.

This answer gained one mark for the idea that there is a delay at the AVN.
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This excellent, detailed answer gained all three marks. The candidate correctly states that

the SAN begins the depolarisation, that there is a delay at the AVN and that the

depolarisation then passes along the bundle of His.
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Question 3(b)(i)

This question presented candidates with data from the results of an investigation into the effect

of an anti-anxiety drug on the change in heart rate when a student experienced a fright. In this

first part of the question candidates had to use the data to calculate the mean volume of blood

pumped around the body in one minute, and give the final answer to the nearest whole number.

The calculation had several steps – the calculation of the mean heart rate and then using this to

determine the total volume of blood to the nearest whole number after converting cm3 into dm3.

Many candidates completed the calculation correctly to gain both marks. Common errors

included not converting between cm3 and dm3 correctly and not giving the final answer to the

nearest whole number.
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This answer gained both marks – the candidate has correctly calculated the mean and used

this to determine the volume.
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This answer gained both marks. The candidate also shows all their working – this is an

example of good practice.

Always show all your working.
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This answer gained one mark. The candidate has completed most of the calculation

correctly but not given their final answer to the nearest whole number.
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Question 3(b)(ii)

Many candidates gained at least one mark for this question but few went on to gain all four. The

candidates were asked to analyse the data to comment on the results of the investigation into the

effects of an anti-anxiety drug. Strong candidates explored all the data patterns and often gained

credit for: stating that the heart rates before and after were lower with the drug, that the increase

in heart rate was less when taking the drug, and that the drug would bind to noradrenaline

receptors, preventing the binding of noradrenaline. A few candidates identified the anomalous

value and / or recognised that the increase in heart rate after a fright without the drug decreased

with more trials. Candidates should take care to describe data patterns carefully – many

incorrectly stated that there was a fall in heart rate after a fright when taking the drug, suggesting

that the heart rate was slower after the fright (they should have stated that the increase was less

when taking the drug).

This answer gained one mark for the idea of the drug binding with the receptor. The

candidate has not described any data pattern.
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When asked to 'comment on' data, candidates should describe all patterns and then give

some reasons.

This answer gained three marks for the idea that the heart rate was slower when taking the

drug (both before and after) compared with without the drug, that the increase in heart rate

with the drug was less and that the drug binds to the receptors.
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This answer gained three marks for correctly stating that the drug binds to the receptors, 

the heart rate increases more without the drug, and the resting heart rate is lower with 

the drug.
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This excellent, detailed answer gained all four marks. The candidate correctly states that the 
heart rate is lower with the drug, the increase is less, identifies the anomalous point and 
states that drug binds to the receptors.
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Question 4(a)(iii)

This question focused on the point mutation in sickle cell anaemia. Candidates were shown 
pictures of glutamate and valine and asked to explain why the change in amino acid would cause 
the sickle cell haemoglobin molecules to bind together. Many candidates were able to correctly 
state that glutamate is charged or polar and valine is not charged or non-polar. Fewer went on 

to give an explanation as to why having an uncharged amino acid would lead to the 

molecules binding. Some correctly stated that valine would be hydrophobic and some correctly 

stated that valine would not associate with water molecules and so haemoglobin molecules 

would bind together to exclude water.
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This strong answer gained both marks. The candidate explains that valine is non-polar and

explains that it would be hydrophobic and that hydrophobin amino acids often associate

together.

This answer gained both marks for stating that valine is non-polar and is hydrophobic.
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This answer gained one mark for correctly stating that valine is non-polar. No further

explanation is given.
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Question 4(b)(i)

This question presented candidates with the oxygen dissociation curves for sickle cell anaemia

haemoglobin and unaffected haemoglobin. In the first part of the question candidates were

asked to compare and contrast the properties of the two types of haemoglobin. Many candidates

gained at least one mark, although many gave either only similarities or differences – to gain full

marks on this style of question candidates need to give both similarities and differences.

Common correct answers were the idea that both had sigmoidal curves, both show cooperative

binding, and that the affinity of sickle cell haemoglobin for oxygen is lower.
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This answer gained one mark for the idea that the sickle cell haemoglobin has a lower

affinity.
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This answer gained both the marks. The candidate gives a correct similarity (the sigmoidal

curves) and a difference (the lower plateau for sickle cell haemoglobin).
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This answer gained one mark for the idea that the haemoglobin from people without sickle

cell anaemia has a lower oxygen affinity.

GCE Biology B 9BI0 02 49



Question 4(b)(ii)

This question assessed candidates understanding of variation. Candidates were asked how the

data showed evidence for the fact that there are several genes that affect the phenotype of sickle

cell anaemia. Many candidates correctly stated that the range of data was high for sickle cell

haemoglobin compared with the unaffected haemoglobin. A few candidates incorrectly referred

to the lower saturation of the sickle cell haemoglobin and / or the affinity.

This answer did not gain the mark as the candidate has incorrectly referred to the oxygen

saturation rather than the high range.

This answer gained one mark for correctly stating that the range for sickle cell haemoglobin

is high.
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Question 4(b)(iii)

This question assessed candidates' understanding of how having a haemoglobin with an oxygen

dissociation curve shifted to the right would affect exercise. Many candidates gained at least one

mark with a significant number going on to gain all three. Most candidates appreciated that

having the curve shifted to the right lowers the affinity of haemoglobin for oxygen. Many went on

to state that the oxygen dissociation curve showed that the haemoglobin never becomes fully

saturated so that less oxygen would be transported to the muscles for respiration. Fewer

candidates went on to give a consequence of the lower aerobic respiration rate such as less ATP

for muscle contraction and / or increases accumulation of lactic acid. When discussing muscle

activity, candidates should refer to the contraction of the muscles.

This answer gained all three marks. The candidate states that the affinity for oxygen is lower,

that less oxygen is transported, the respiration rate is lower and that lactic acid will

accumulate.

Always mention muscle contraction when referring to muscle activity.
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This excellent answer gained all three marks. The candidate states that the affinity is lower,

less oxygen is carried so that there is less respiration in the muscles and less contraction.
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This strong answer gained three marks. The candidate clearly states that there is a lower

percentage saturation of haemoglobin, reduced oxygen for respiration and less ATP for

muscle contraction.
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This answer gained two marks for the idea of lower oxygen saturation and increased

anaerobic respiration in the muscles.
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Question 5(b)(i)

This question focused on the effect of auxin on root growth and increase in plant biomass. In this

first part of the question, candidates had to extract data from the graph and use it to calculate a

percentage increase. Most candidates gained the mark. A small number of candidates read the

graph incorrectly and others were unclear how to calculate a percentage change, often dividing

by the wrong number.

This is an example of a correct calculation. The candidate has read the graph correctly, and

divided by the correct number.
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This answer is incorrect. The candidate has derived the correct numbers from the graph but

divided by the wrong number.
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Question 5(b)(ii)

This question presented candidates data showing the effect of increasing concentrations of 
auxin on the root length and growth of wheat seedlings. Most candidates gained at least one 
mark but few went on to gain all four. Many correctly described the increase and decrease of 
both root length and plant mass but very few stated that there was a positive correlation 

between root length and seedling growth. Candidates should always look for correlations 

between data series and state whether they are positive or negative. Few went on to suggest 

explanations for the growth of the roots. The strongest answers explained that longer roots 

would have a larger surface area and so be able to uptake more mineral ions and water. Some 

candidates then went on to give functions for mineral ions that would affect growth, such 

as calcium for calcium pectate production in the cell walls. Few candidates referred to the error 

bars shown on the first graph – if error bars are present on a graph, candidates should 

make reference to them discussing the significance of the size of the error bars and the 

presence or absence of overlaps.

This is a strong answer that gained three marks. The candidate describes the pattern and

then goes on to discuss the effect of nitrate ion uptake on protein synthesis.
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This is an excellent answer that gained all four marks. The candidate describes the pattern

of growth, the significance of the error bars, and then discusses the role of nitrate ions in

amino acid synthesis.
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This is a strong answer that gained three marks. The candidate describes the growth

patterns, and the effect on nitrate ions on the production of named organic molecules.
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This answer gained one mark for describing the effect of auxin. No explanations or

discussion of the error bars are given.

60 GCE Biology B 9BI0 02



Question 6(a)(ii)

This straightforward question asked candidates to give one type of evidence that scientists can

use to determine evolutionary relationships. Most candidates gained the mark. Common, correct

answers included the uses of DNA sequencing, gel electrophoresis, bioinformatics, and

morphology.

This is an example of a common, correct answer – DNA sequencing.

This is an example of a commonly seen, correct answer – gel electrophoresis.
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This answer gained the mark for stating that molecular phylogenics could be used.
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Question 6(b)(i)

This question assessed candidates' ability to use the Hardy-Weinberg formula to determine the

number of heterozygous individuals in a population. The examiners were impressed with the

large number of candidates who were able to correctly calculate the number of heterozygous rats

and gain all three marks. It is clear that many candidates and centres practise Hardy-Weinberg

calculations carefully and so have a good, solid understanding of how to complete them. A

number of candidates did not attempt the question – Hardy-Weinberg calculations are a part of

Topic 8 and candidates should spend time working out how to complete them.

GCE Biology B 9BI0 02 63



64 GCE Biology B 9BI0 02



This answer gained two marks. The candidate correctly calculated values for p and q, also

derived the correct answer but replaced this answer with an incorrect one.
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This answer gained all three marks. The candidate has shown all their working and it is clear

how they reach the answer.

When completing Hardy-Weinberg calculations to determine the number of heterozygotes:

1. Find the frequency of individuals with a recessive phenotype (q2).

2. Use the value of q2 to find the frequence of the recessive allele (q).

3. Use the formula, p+q=1 to find the frequency of the dominant allele (p).

4. Use the formula 2pq to find the frequency of heterozygotes.

5. Use the frequency of heterozygotes to find the total number of heterozygous individuals

in the population.
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This is an example of a correct answer that gained all three marks.

When you have completed your calculation, make sure that the frequency of homozygous

dominant (p2), heterozygotes (2pq) and homozygous recessive (q2) add up to 1.
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Question 6(b)(ii)

This question was well answered with most candidates gaining at least one mark and many going

on to gain both. Candidates had to explain the increase in frequency of the warfarin resistance

allele in rats. Most stated that individuals with the allele would survive, breed and pass on the

allele. Candidates should be careful to refer to alleles rather than genes when appropriate – the

terms, 'different alleles' and 'different genes' have different meanings.

This answer gained one mark for the idea of survival. The second mark was not awarded as

the candidate referred to passing on genes rather than alleles.

Don’t confuse the terms 'allele' and 'gene'.
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This answer gained both marks for the ideas of survival / reproduction and passing on the

allele.

This answer gained both marks for the ideas of reproduction and passing on the allele.
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Question 6(b)(iii)

Many candidates found this question challenging. The question asked candidates to explain why 
some rats that were not resistant to warfarin were still present in the population after five 

years. The strongest answers recognised that heterozygous rats were at the greatest 

advantage as they would not require additional vitamin K and would still be resistant to 

warfarin, whilst those individuals with two resistance alleles would often not survive due to a 

lack of vitamin K. A number of candidates incorrectly suggested that the rats had learnt to 

avoid poison and others referred to founder effects and bottlenecks which were not relevant 

here.

This answer gained two marks for the idea that the WNWN rats would be at a disadvantage

due to needing large amounts of vitamin K and that the WNWR rats can still pass on a WN

allele.
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This excellent answer gained both marks for correctly describing how heterozygous rats

have an advantage by not needing extra vitamin K, that they survive and that they can still

pass on the WN allele.
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This is an example of a common incorrect answer that gained no marks. The candidate is

incorrectly referring to founder effects.
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Question 7(b)(i)

This question asked candidates to determine the direction of water flow between three cells with

different water potentials. Many candidates were able to correctly show the direction of water

flow. Where candidates did not gain the mark, it was often for incorrectly assuming that -400 kPa

was greater than -200 kPa.

This answer gained the mark – the candidate has added arrows in the correct directions.
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This answer did not gain the mark. The arrows are pointing in the wrong directions and only

two arrows are drawn.

76 GCE Biology B 9BI0 02



This answer did not gain the mark. Two arrows point in the correct direction but the

candidate has not drawn the third arrow.
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Question 7(b)(ii)

This challenging question generated answers with a wide range of quality. Strong answers

explained that in dry conditions the inulin would be more soluble, would lower the water

potential of cells and so prevent water loss by osmosis or allow the uptake of water. Many

candidates gained at least one mark, usually for stating that the inulin would be more soluble in

dry conditions, but fewer went on to refer to water uptake by osmosis or the lowering of water

potential. If a question is clearly focused on osmosis, candidates should refer to water potentials.

This answer gained two marks. The candidate has stated that inulin will be more soluble and

that this lowers the water potential.

Make sure that you refer to water potentials when discussing osmosis.
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This answer gained two marks. The candidate refers to more soluble inulin and also to the

uptake of water by osmosis.

This answer gained one mark for inulin being less soluble in wet weather. Osmosis is

mentioned by there is no reference to the direction of water flow.

GCE Biology B 9BI0 02 79



This answer gained one mark with the idea that the inulin is less soluble in wet weather.
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Question 7(c)(i)

This mathematical question required candidates to use a tangent to the curve to determine the

fastest rate and derive the unit correctly. Some candidates determined the mean rate for the

whole curve and others selected areas on the curve where it was clearly less steep. Drawing

tangents to curves is one of the mathematical skills required at A-Level.
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This answer gained two marks. The gradient is within tolerance and the unit is correct.
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This answer gained no marks. The tangent to the curve is not at the steepest point and

there are no units.

Make sure that you include units if necessary.
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This answer gained two marks for a gradient that is in tolerance and correct units.
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This answer also gained two marks as the gradient is within tolerance and the unit is correct.
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This answer gained one mark for the unit. The tangent is, however, drawn in the wrong

place.
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Question 7(c)(ii)

This question assessed candidates' understanding of the process of ultrafiltration in the context

of inulin clearance from blood plasma. Strong answers stated that ultrafiltration occurs and that

the inulin is forced from the blood in the glomerulus into the Bowman’s capsule because it is

small enough to pass through the pores in the capillaries or through the basement membrane.

Many candidates scored at least one mark but fewer went on to gain both. A significant number

did not mention ultrafiltration, and some stated that the inulin leaves the blood but did not

explain that its small size enables it to pass through the pores.

This answer gained one mark for stating that ultrafiltration allows the inulin to leave the

blood.

If discussing ultrafiltration, always refer to sizes of molecules and the sizes of the pores in

the membranes.
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This answer did not gain any marks. The candidate has not mentioned the glomerulus and

has confused ultrafiltration with diffusion.

This strong answer gained two marks. The candidate correctly describes the high pressure

filtration, the movement of inulin from glomerulus to Bowman’s capsule and explains that
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the small size of inulin enables it to pass through the pores.
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Question 7(c)(iii)

This answer assessed candidates' understanding of the role of the proximal convoluted tubule in

reabsorption of substances. Candidates had to determine that inulin is released into the urine as

it is a molecule that has no function in humans and that once released into the filtrate there is no

method for the proximal convoluted tubule to reabsorb it. Many answers gained at least one

mark and a significant number went on to gain both. Many stated that inulin has no function and

many also stated that it is not reabsorbed. Few went on to refer to the lack of channels for inulin

in the proximal convoluted tubule.

This answer gained one mark for the idea that inulin is a waste product. No mention of

reabsorption is given so mark point two was not awarded.

This answer gained two marks for the idea that inulin is a waste substance and that it is not

reabsorbed.
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This answer gained one mark for the idea of inulin not being of use. Filtered out is a vague

term that should not be awarded.

Try not to use the phrase 'filtered out' when explaining kidney function, stick to key phrases

and terms such as ultrafiltration and reabsorption.
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This is a strong answer that gained both marks. The candidate explains that inulin is not

needed, that is not reabsorbed and that there are no channels for it in the proximal

convoluted tubule.
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Question 8(b)

This question required candidates to complete a Spearman’s rank correlation test and interpret

the result. The examiners were very impressed with how well many candidates completed

Q08(b)(i) and Q08(b)(ii). Many candidates were able to complete the table and go on to calculate

the coefficient correctly. Some candidates found calculating an average rank challenging and

others forgot to give the final coefficient as a negative number. Many candidates found

interpretation of the results of the test challenging. Strong answers identified the correct critical

value, and correctly stated that the calculated value was higher than the critical value and so

there was a significant negative correlation. When describing the results, candidates should use

the term 'significant' and state whether a correlation is positive or negative. A significant number

of candidates calculated the value correctly and then incorrectly stated that as the value was

negative, it was lower than the critical value.
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This answer gained all the marks. In Q08(b)(i), the table is completed correctly and in

Q08(b)(ii) the value is calculated. The candidate goes on to interpret the test correctly by

choosing the correct critical value, stating that the value is greater and going on to state that

there is a negative correlation at a particular level of significance.
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This answer gained both marks for correctly completing the table in Q08(b)(i), three marks
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for correctly calculating the coefficient in Q08(b)(ii) and three marks for identifying the

correct critical value, stating that the value is greater than the critical value and stating that

there is a negative significant correlation (the candidate refers to the significance level).
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This answer also gained two marks for Q08(b)(i) and three marks for Q08(b)(ii) for correctly
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completing the table and calculating the coefficient. Three marks were awarded for part

Q08(b)(iii) as the candidate states that the value is greater than the correct critical value and

explains that there is a significant negative correlation.
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This answer gained two marks for Q08(b)(i) for correctly completing the table. Two marks

were awarded for Q08(b)(ii) as 1.89 has been calculated but not subtracted from 1. The

interpretation is vague and has no reference to significance or critical values and so gains no
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marks.

108 GCE Biology B 9BI0 02



GCE Biology B 9BI0 02 109



This answer gained two marks for Q08(b)(i) as the table is correct. Two marks were awarded

for Q08(b)(ii) as 1.89 has been calculated but not subtracted from 1. The value has then
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been used correctly in Q08(b)(iii) – the candidate states that the value is greater than the

correct critical value and so gains two marks.
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This answer gained two marks for Q08(b)(i) as the table is correct. Two marks are awarded

for Q08(b)(ii) as 0.89 is the result of a correct calculation but the candidate has not stated

GCE Biology B 9BI0 02 113



that it is negative (-0.89). One mark was awarded for Q08(b)(iii) as the candidate states that

the value is greater than the critical value but has given the wrong critical value.
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Question 8(c)

This question was the first of two six mark, level-based questions. The question required 
candidates to discuss the advantages and disadvantages of rewilding and burning of grouse 
moors after interpretating information about grouse moors and analysing the data showing how 
leaf surface area ratio changes with age thus affecting productivity. To gain level 3, candidates 
needed to consider the leaf area ratio (productivity), rewilding and burning. Many candidates 
scored at least two marks with a significant number going on to gain four marks. Fewer went on 
to gain level 3 (five or six marks) as many did not mention the data in the table about leaf area 

ratio and age of heather (the effect of age on productivity). Candidates who only 

considered one aspect in their answer tended to gain one mark but many considered 

rewilding and burning to gain three or four marks.
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This is a good answer that gained four marks (level 2). The candidate has considered many

aspects of both rewilding and burning of the grouse moors but has not referred to the data

in the table.
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This answer gained two marks. The candidate has commented on several benefits and
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drawbacks of burning but has not mentioned anything from the table or about rewilding.

Always explore all aspects of data when answering 'discuss' questions.
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This is an excellent answer that gained all six marks. All three areas (productivity, rewilding

and burning) are considered and there are many comments about them.
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This is another excellent answer that gained all six marks. The candidate has considered all

three aspects and has many comments.
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This is a good, strong answer with many points about burning and rewilding. There is no

mention of the productivity / age of heather so the answer is level 2 and gained four marks.
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Question 9(a)(i)

This question presented candidates with a diagram of a human retina. Candidates had to draw an

arrow on the diagram to show the direction of light through the retina. Many correctly drew an

arrow in the right direction (upwards) although a number drew the arrow incorrectly in the

opposite direction.

This answer did not gain the mark as the arrow points in the wrong direction.
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This arrow gained the mark as the arrow points in the correct direction.
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This answer also gained the mark as the arrow pointed in the correct direction.
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Question 9(a)(ii)

This question was well answered by many candidates. The question asked candidates to describe

how light absorbed by rhodopsin leads to a change in neurotransmitter from a rod cell. Many

candidates correctly stated that rhodopsin breaks down into retinal and opsin, although a few

candidates confused cis and trans retinal, incorrectly suggesting that light causes a change from

trans-retinal into cis-retinal. Many went on to state that sodium channels are closed and that this

causes a build up of sodium channels outside the rod cell membrane. Correct references to light

stopping the 'dark current' were seen and many correctly stated that the membrane

hyperpolarises. Many also went on to correctly state that neurotransmitter release stops. Some

candidates incorrectly suggested that sodium channels open in the light and suggested that it

would lead to an increase in neurotransmitter release.

This answer gained one mark. The candidate has correctly stated that rhodopsin breaks up

into retinal and opsin but does not give any further detail.
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This is an example of an answer that gained no marks – the answer is very vague and gives

no clear descriptions of the process.

This answer gained three marks for correctly describing the breakdown of rhodopsin, the

closure of Na+ channels, and the hyperpolarisation of the membrane.

Make sure that you refer to 'sodium ions' or 'Na+' rather than just 'sodium' or 'Na' when

describing neuron activity.
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This answer gained no marks. There are many key terms but the contexts are confused. The

candidate has suggested that cis-retinal is produced.

This answer gained three marks for the breakdown of rhodopsin, the closure of sodium

channels and the prevention of neurotransmitter release.
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Question 9(b)

This final, six mark, level-based question was well answered by many candidates. Candidates 
were given a diagram of a cat retina, data about the distribution of rods and cones in the cat 
retina, and data about the numbers of rods and cones in the retinas of nocturnal and diurnal 
animals. Many candidates gained at least three marks with many going on to gain five or six. 
Many candidates wrote excellent answers that used all three pieces of data and included their 
own knowledge about the summation of photoreceptors in retinas. To reach level 3, candidates 
needed to discuss the cat retina adaptations, other animals and include general information 
about the function of the retina. Where answers did not gain level 3, it was typically due to not 
including one or two pieces of information. The examiners were generally very impressed with 
the standard of answers. Many candidates understood the significance of nocturnal 

animals having more rod cells, recognised how the cat retina differed from the human retina 

and gave general information about how rod and cone cells function. Fewer identified 

more detailed features such as the different distribution of the saimiri monkey or the 

presence of cone cell summation in the retina of the cat.
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This is an excellent answer that gained level 3. The cat retina is discussed alongside the

other mammals. General points are made throughout about how the retina functions. There

are many points so that the answer gained six marks.
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This is a good answer that gained four marks (level 2). The candidate has considered the

data about mammals and given general information but has not discussed the cat retina so

the answer does not get level 3.

Make sure you use all the data when asked to 'discuss'.
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This answer has information about the cats and data from the second table but no general

points. Four key different points are made so the answer gained four marks.
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This is also an excellent answer that has more than six points from each of the three areas.

The answer was classed as level 3 and gained six marks.
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This answer was awarded six marks. There are general points, consideration of the cat

retina, and discussion of other animals so it was classed as level 3.

142 GCE Biology B 9BI0 02



This answer only considers the cat retina so it is classed as level 1. There are two or more

points raised so the answer gains two marks.
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Paper Summary

Based on their performance on this paper, candidates should:

• Ensure that they include detailed, accurate vocabulary for all questions.

• Check that their answers have detail that is commensurate with an A-Level standard.

• Be able to confidently interpret the results of statistical tests such as Spearman’s rank, t-test,

and chi-squared.

• Show all working when completing calculations.

• Use all data in a question when asked to discuss data.

• Describe patterns and then offer explanations when asked to 'comment on' data and / or

explain data.
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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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