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Introduction

The general standard of answers from candidates was better than last summer. Many candidates
showed an excellent factual knowledge of all the topic areas covered by this paper and the
examiners commented on the general improvement of the way in which candidates structured
their answers. Centres are clearly preparing candidates well for the examination and have now fully
appreciated the demands of the reformed specification.

Most candidates are now much clearer on the meaning of all the different command words and it
was pleasing to see that fewer candidates confused instructions such as 'describe' and 'explain.'
Some candidates still find the analysis of unfamiliar data challenging and have a tendency to
underestimate the level of detail which is required at A Level. Candidates should always try to use
precise and accurate scientific vocabulary where appropriate.

Mathematical skills were generally good, although it was surprising to see how many candidates
were unable to carry out Hardy-Weinberg calculations or calculate a species diversity index. The
specification lists certain quantitative and statistical methods which candidates are expected to be
familiar with. The majority of candidates completed the paper and very few seemed to be under
time pressure.

It is essential that candidates write down all their thought processes on paper. Marks can only be
awarded for work which has been presented. Some candidates clearly carry out the mental steps
needed to reach answers but do not gain credit as the steps were not written down. One issue that
many examiners commented on was the high number of scripts where writing was difficult to read;
candidates should be reminded that, although the examiners try very hard to read even the most
illegible writing, it may not always be possible to decipher it. Candidates should also be reminded to
not write outside the answer area where it may not be noticed. If extra space is needed, they
should request additional sheets of paper.
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Question 1 (a) (i)

Most candidates were able to give the correct mRNA sequence. A few candidates incorrectly wrote
'thymine' instead of 'uracil'.

Question 1 (b) (ii)

This question generated a broad range of responses. Some candidates wrote excellent, detailed
answers which fully explained why tyrosinase is only active in the cooler regions of skin. A few
candidates understood that the enzyme would not be active in the warmer regions but did not
continue to provide a detailed explanation of the reasons for this. They often gave vague
references to the enzyme structure being changed but did not refer to the tertiary structure.
Candidates should always give full details such as secondary or tertiary structure when appropriate.
Some candidates misunderstood the emphasis of the question and gave answers which considered
thermoregulation of the cat and a few candidates thought that the enzyme was more active in the
warmer parts of the cat, suggesting that it would have more kinetic energy.

This candidate gained all three marks. They correctly state that the
enzyme would denature, providing details about the breaking of hydrogen
bonds, and continued to state that tyrosine will no longer fit in the active
site and so melanin is no longer produced.

Always give full details when discussing enzyme denaturation.
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This answer gained two marks. There is a correct explanation of the
breaking of hydrogen bonds / denaturation with the consequence of the
active site shape changing.

Always finish answers. Don't just stop at active site changes; keep going to
explain the consequence of this.
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This answer gained all three marks. The candidate clearly states that the
cooler regions are optimal for the enzyme and proceeds to explain that
ionic bonds will break in the warmer regions, altering the active site.
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This answer gained one mark. The candidate has correctly stated that
melanin is not produced in the warmer regions but has not given any
further detail.
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Question 2 (b) 

This question generated a wide range of responses. Some candidates gave excellent accounts of
how the resting potential is set up, with correct references to: the sodium-potassium exchange
pump, the diffusion of potassium ions out of the neurone through channels, the relative
impermeability of the membrane to sodium ions and the resulting relative positive charge on the
outside of the membrane. There were also a surprising number of very confused accounts. Some
candidates referred to the movement of sodium into the neurone, others considered that
potassium was negatively charged. Other common errors included giving descriptions of action
potentials and depolarisation rather than the resting potential and suggesting that sodium diffuses
out of the neurone. Candidates need to be very clear regarding the roles of sodium and potassium
ions when discussing neurone activity.

This answer gained one mark for the correct movement of sodium ions
out and potassium ions in. They did not refer to the sodium-potassium
exchange pump and were not clear about the relative charge of both sides
of the membrane.

Make sure that you are clear as to the direction of movement of the
different ions.
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This is a very strong answer which gained all four marks. There is a clear
reference to the sodium-potassium exchange pump and the candidate
continues to describe the movement of ions correctly as well as the effect
this has on the membrane polarity. The answer is organised in a logical,
flowing style.

Try to organise your answers in a sensible order.
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This is also a strong answer which gains all four marks. The candidate
explains how the outside of the neurone is made more positive by the
action of the sodium-potassium exchange pump, continuing to fully
explain the relative movements of the sodium ions and potassium ions.
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This answer gained no credit. There are no correct references to the roles
of the sodium and potassium ions and the ideas about the charge across
the neurone membrane are confused.
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Question 2 (c) 

This question was answered well by many candidates. Some candidates gave excellent, detailed
answers which fully explained the effect tetrodotoxin has on blocking voltage gated sodium
channels. Less able candidates often gained one mark for correctly describing the reduced
potential difference but did not go on to explain how this occurred. A few candidates confused the
question with synaptic activity and gave answers which referred to neurotransmitter receptors and
inhibition of EPSPS. Candidates should understand the role of voltage gated sodium channels in the
generation of action potentials and be able to relate this to data.

This is a very strong answer which gained all four marks. The candidate
clearly implies that the potential difference is less than without
tetrodotoxin and goes on to explain that there is no action potential due
to sodium ions being closed and thus no impulses go to the effectors.
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This answer gained two marks for stating that the potential difference is
not as high and that there is no action potential. The candidate does not
give any further explanation.

This answer gained two marks for stating that there is no action potential
as sodium ions do not enter the cell. Mark point one was not awarded as
the reduced depolarisation was not clear.
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Question 3 (b) (i)

Many candidates were able to gain at least one mark for this question, however, few gave sufficient
detail to gain both marks. The majority of candidates clearly appreciated that the lytic cycle leads to
the production of viruses and their release from cells but fewer stated that, during the lytic cycle,
viral proteins or translation of viral RNA occurs. A few candidates confused the lytic cycle with
latency.

This answer gained zero. The candidates correctly states that viruses
replicate but does not go on to say that they exit the cells.

This answer gained both marks. The candidate clearly states that the
viruses replicate and leave the cell and also explains that new viral
proteins are made.
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This answer gained one mark for correctly explaining that the lytic cycle
results in viral replication and the exit of viruses from cells. No mention is
made of translation or protein synthesis so mark point two was not
awarded.
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Question 3 (b) (ii)

Many candidates correctly stated that latency occurs when the virus is dormant. Some excellent
answers were seen which fully explained the integration of the viral genome into the host cell and
its possible transfer when host cells undergo mitosis. Candidates should always try to refer to the
correct terminology when writing their answers; this was evident in some of the very strong
answers seen. A few candidates confused latency with the lytic cycle and a few gave overly
simplistic references to the virus not being harmful.

This answer gained one mark. The candidate clearly states that latency
refers to a dormant period but does not give any further detail.

This is a very good answer that gained two marks. The candidate clearly
explains how the viral genome integrates into the cells and then continues
to say that the genome is replicated during cell mitosis.
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This answer did not gain any credit. The candidate has not clearly implied
a dormancy period and the answer is very vague.
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Question 3 (c) 

A wide range of answers were seen, with most candidates gaining at least one mark but only the
very strongest gaining all four. The majority of candidates were able to recognise that Zmapp was
effective and were able to describe the general trend that more people survived. Commendably,
many candidates looked closely at the data and spotted that the effectiveness of Zmapp seems to
be from day 5 or 6 onwards. The examiners commented on how encouraging it is to see that
candidates are looking carefully at data trends to spot less obvious patterns. A significant number
of candidates gained credit for recognising that the side effects decreased over time. Only a
minority of candidates looked for evidence to suggest that Zmapp was not effective; candidates
should explore all aspects of an issue carefully when 'assessing' data.
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This answer gained two marks. The candidate clearly explains that Zmapp
is effective to gain mark point one and strongly implies the increased
survival after day five. Side effects are mentioned but there is no mention
of them reducing.
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This answer gained one mark for mentioning the improved survival with
Zmapp. There is a mention of side effects but this is not clearly related to
the use of Zmapp.
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This is a good answer which gained three marks. The candidate clearly
states that more patients survive with Zmapp and also notes the change in
patterns at day five. The reduction in side effects was also given credit.
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This is an excellent answer which gained all four marks. The candidate
clearly states that more people survive with Zmapp and notes that the
difference is more significant after day five. They also recognise that side
effects reduce over time and that the sample size is small.
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Question 4 (a) 

Most candidates were able to list all four correct genotypes. A significant number, however, omitted
one genotype or gave separate genotypes for each pair of alleles, for example, AA, Aa and BB, Bb.

Question 4 (c) 

This question produced a mixed quality of responses. Many candidates gave detailed genetic
crosses, stating the parental genotypes and gametes clearly. A significant number of candidates did
not read the question carefully and stated both parental genotypes as heterozygous. The quality of
some of the genetic diagrams drawn by candidates was poor and made it difficult for examiners to
follow. Candidates should set out genetic crosses clearly and state the parental genotypes and
gametes.

This answer was awarded two marks for the correct gametes and F1

genotypes. The parental genotypes are not stated and the final answer is
incorrect.
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This answer gained all four marks. The parental gametes are given at the
top of the page and although this is correct, it would have been clearer if
the genotypes were given in the main body of the answer. All other mark
points are present and clear.
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This answer gained all four marks. It is a good example of how to set out a
cross clearly so that examiners can easily see the working.
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Question 5 (b) 

This question discriminated well. Less able candidates tended to gain one or two marks for simply
describing the effect of different periods of light and dark on flowering in the two species of plant
without offering any explanation linked to phytochrome or considering the second, grafting,
experiment. The more able candidates fully explained the role of phytochrome, although
candidates should understand how the light and dark periods change it from one form to another;
many were confused as to whether PFR or PR is produced after light exposure. The best answers, of
which there were a significant number, discussed how the second experiment demonstrated that
some factors must be moved between the two plants to initiate flowering. Some outstanding
answers were seen which showed off the high-level of knowledge that many candidates have
developed. In future series, candidates should try to ensure that if they are presented with two
sources of data that they comment on both and that they use full, A level detail.
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This is a very strong, level three answer which was awarded five marks.
There is a clear description of the effect of light on the two plants and this
is explained in terms of the conversion of phytochrome. The second
experiment is explained, and the candidate suggests that some chemical
substance must move from one plant to the other to initiate flowering.
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This is a level one answer which was awarded two marks. The answer is
almost purely descriptive and does not explain the results in terms of
phytochrome conversion.
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This is a level two answer that was awarded four marks. There are good,
accurate descriptions of the effects of light on flowering and this is then
explained by the activity of phytochrome. No real explanation of the
second experiment is offered.
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This is an excellent, level three answer which was awarded six marks. The
candidate describes and explains the results of the first experiment
thoroughly and goes on to give a strong explanation of the second
experiment.
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This is a level one answer which was awarded one mark. The answer is
purely descriptive and the description is very basic.
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Question 6 (a) (i)

This question generated a surprisingly mixed quality of answers. Many candidates clearly
understand how to calculate the index of diversity described in the specification, however a
significant number of candidates seemed to be unfamiliar with the equation, or how to use it. Some
candidates were confused as to what the sigma character means and there was confusion over
whether N or n referred to the total number of species. It is important that candidates are fully
familiar with the quantitative methods listed in the specification and understand the mathematical
notation used.

This correct answer gained three marks. The candidate sets out their
working clearly so that even if they had made a mistake in the final stages
of the calculation, some credit would have been available.
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This answer gained one mark for the correct calculation of 2604.
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Question 6 (a) (ii)

Many candidates found this question surprisingly challenging. Just over half of the candidates were
able to recognise that the index of diversity takes the number of individuals in each species into
account and stronger candidates then went on to state that this is important because populations
can vary. Many less able candidates simply stated that it was a more valid method, without
explaining why, and / or confused it with other measures such as species richness. Candidates
should also be careful with the vocabulary that they use; terms such as population, species richness
and community are technical words with specific definitions.

This candidate gained both marks for correctly implying that the index of
diversity takes account of the number of individuals and that these
numbers can vary. The 'size of each species' is qualified later in the answer
when the candidate refers to numbers.

This answer gained one mark for correctly stating that index of diversity
takes the number of individuals of each species into account. The
candidate does not go on to explain that the numbers of individuals could
vary.
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This is a good answer that gained both marks. The candidate explains that
the number of each species can vary.

Always try to think how each mark point will be awarded. If it is a two
mark, 'explain,' question, try to make sure that your answer is structured
on the lines of 'it is this because of this.'
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Question 6 (a) (iii)

This question produced a wide range of responses and discriminated well. Less able candidates
often gained one or two marks for correctly recognising that the index of diversity decreased, and
that all the birds are now extinct, but often did not spot any of the other patterns, such as the
Marian crow increase. More discerning candidates often recognised the different rates of
extinction, or noted that some bird species increased in population as other birds went extinct.
When analysing complex data patterns, it is good practice to note the overall trends and then look
for others which do not fit the overall trend, or are less obvious.

This was a good answer which gained three marks. The candidate clearly
identifies the trend and the index of diversity decreases and the birds
become extinct. They also give an explanation for the increase in some
bird species due to decrease in competition.

Always look for general data patterns first and then look more closely to
see less obvious patterns or outlying data points.
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This is a very strong answer which gained all four marks. The candidate
clearly describes the reduction in biodiversity and the fact that the species
became extinct. They also, correctly, describe the changes in population to
other species such as the Marian crow and strongly imply that the birds go
extinct at different times.

This answer gained one mark for describing the extinction of all bird
species. There is very little detail as to the changes in population of other
species.
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Question 6 (b) (i)

Most candidates were able to gain at least one mark on this question. The most common reasons
provided to explain the restricted diversity of plants were reduced seed distribution, pollination,
and the increase in herbivorous insects. A few candidates only gave one reason; candidates should
be careful to ascertain what the question is asking them for. A few candidates misread the question
and suggested that the loss of birds would lead to an increase in plant diversity.

This is a good answer which gained two marks for the ideas relating to
reduced pollination and seed dispersal.

This answer gained one mark for correctly stating that the birds may
consume herbivorous insects. The candidate has only given one reason so
only one mark is available.
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Question 6 (b) (ii)

This question discriminated well, with strong candidates often gaining at least three marks, whilst
less able candidates typically gained one. Most candidates recognised that seed banks require a
wide variety of seeds to ensure genetic diversity. Less able candidates often gave vague references
to storage methods. Strong candidates avoided giving vague references to storage methods and
fully explained how the seeds are maintained in a seed bank in cold, dry and airtight containers. A
significant number of candidates correctly explained how seeds are often X-rayed or tested for
viability before or at various points during the storage.

This is a very strong answer which gained three marks. The candidate has
clearly stated that seeds are X-rayed and then stored at -20 oC in dry
conditions.
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This answer did not gain any credit. The statements: 'keeping them away
from high temperatures' and 'regularly monitoring' were too vague to gain
the marks; it was considered to be not quite enough for low temperature
was not enough for checking viability. The use of precise language is very
important.
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This is a very good answer which gained three marks. The candidate
explains the use of low temperatures and the role of X-raying to check
viability. They also go on to explain that many seeds can be stored to
increase biodiversity.
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Question 7 (a) (iii)

This question was found to be challenging by many candidates, although stronger candidates did
give well-thought-out answers which fully linked the function of glycogen to its structure. A
surprising number of candidates confused glycogen with cellulose, suggesting that it has beta
glucose as the monomer and a linear structure. Many candidates did not fully link the structure of
glycogen with its properties and often gave a description rather than an explanation. Where
candidates did score well, it was typically for linking the branched structure of glycogen with its
rapid hydrolysis and linking its insolubility with osmotic effects. There was some confusion over the
roles of the 1,4 and 1,6 bonds - candidates should be careful to refer to correct facts in their
answers.

This is a good answer which gained two marks. The candidate clearly links
the branching with rapid breakdown and the compactness with storage.
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This answer gained no marks. The candidate does mention the branched
structure and storage but has linked them incorrectly.

It is important to link structure to correct function on questions that ask
for explanations of structures, rather than descriptions.

This answer gained one mark for the linking of the branches with rapid
hydrolysis. Although the candidate mentions 1,4 bonds and glucose, the
two points are not sufficiently linked together to gain mark point one.
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This is an excellent answer which gains all three marks. The candidate
clearly states that glycogen has 1,4 glycosidic bonds between glucoses, is
compact for storage and has 1,6 bonds for rapid breakdown.
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Question 7 (b) 

Strong candidates gave excellent answers which fully explained the roles of adrenaline receptors in
the membrane of cells, secondary messengers, and how they activate enzymes. Some candidates
confused the action of adrenaline with the action of oestrogen, referring to the diffusion of
adrenaline across the membrane and its effect on transcription factors. The specification requires
candidates to understand the two main mechanisms of cell signalling; candidates should be fully
familiar with both. A minority of candidates misunderstood the emphasis of the question and
referred to the roles of insulin and glucagon in blood glucose regulation. Many candidates referred
to adrenaline binding to cells, with no mention of receptors, or did not mention the location of the
receptors. Precision in answers is extremely important.

This answer gained two marks for correctly stating that adrenaline binds
to surface receptors and this stimulates cAMP production.
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This answer gained no marks. It is an example of where a candidate has
misinterpreted the emphasis of a question by identifying the key words
but not the context. Candidates should read all parts of questions very
carefully.

This is an excellent answer. The candidate clearly describes how
adrenaline binds to membrane receptors, stimulating cAMP production
which then activates phosphorylase.
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Question 7 (c) (i)

Many candidates found this question very challenging and a significant number seemed to be
unsure how to use the Hardy-Weinberg equation. When carrying out Hardy-Weinberg calculations,
candidates should write down all their working and make it clear how they determine allele
frequencies. A significant number of candidates did not give any working or wrote down working in
a very confused manner. Some candidates correctly determined the frequency of heterozygous
individuals but did not then use this to predict the number of individuals. Where candidates
understood how to use the Hardy-Weinberg equation, they often gained all four marks.

This answer gained one mark for the correct calculation of q2. The
candidate then wrongly substituted this value into the equation.

GCE Biology 9BI0 02     47



This is an example of a candidate appearing to be unaware of how to use
the Hardy-Weinberg equation. Candidates should ensure that they are
familiar with all the quantitative methods in the specification.

This answer gained all four marks. The working is fairly clear so that some
credit would be available if the final answer was incorrect.
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This is a good attempt which gained three marks. The correct frequency
for 2pq was calculated (0.19) but the candidate did not then use this to
determine the number of individuals who were heterozygous.
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Question 7 (c) (ii)

Most candidates were able to gain at least one mark for this question and typically recognised that
the gene pool of the population would be small or have undergone a genetic bottleneck effect.
Strong candidates explained how this increased the probability of two heterozygous individuals
having children together or correctly stated that a founder effect had occurred. Some candidates
simply restated the question, writing that there would be more individuals with the syndrome
without explaining why. Candidates should ensure that they do not restate questions.

This is a good answer which gained both marks. The candidate clearly
states that the gene pool is reduced and that this increases the chance of
two recessive alleles being inherited.

This is a good answer that gained two marks. The candidate clearly
explains how a reduced gene pool leads to increased probability of two
heterozygous parents having children.
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Question 8 (a) (i)

This question was found to be surprisingly challenging for many candidates. Stronger candidates
gave excellent definitions of ecosystems; considering both the biotic and abiotic factors within
them. Many candidates gave vague definitions that referred to habitats rather than environmental
factors, or referred to plants and animals rather than organisms and species. Candidates should
take care when giving formal definitions of defined terms to be accurate and precise with their
wording.

This is an example of a vague answer which gained no credit. The
candidate does not refer to the environment at all.
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This is a good answer which gained the mark. The candidate clearly states
that an ecosystem is the combination of organisms and the environment.

This answer gained no marks as there is no mention of the environment.

This is a very good answer which gained the mark. The candidate clearly
states that ecosystems are a combination of the abiotic and biotic factors.
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Question 8 (a) (ii)

This question was well answered by many candidates with a significant number gaining four or five
marks. Most candidates clearly understand the stages of succession and how the organisms
interact with each other to change habitats. Some outstanding accounts were seen, with full
explanations of all the seral stages involved; how organisms opened up more niches, and how
competition could have affected biodiversity. Generally, candidates used terminology such as
succession, seral stages, climax community and pioneer species with confidence. Candidates lost
marks for assuming that the succession was secondary succession, rather than primary, and
frequently misunderstood the term 'pioneer species', using it to refer to later arriving species.

This is an excellent answer which gained all five marks. The candidate
clearly explains the process of primary succession in detail. Correct
explanations of the roles of pioneer species in changing the habitat are
given and scientific, technical vocabulary is used throughout. All mark
points are evident.
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This answer gained three marks. The candidate describes the process of
primary succession, and refers to the production of soil and increased
minerals which enables other plant species to grow.

54     GCE Biology 9BI0 02



This is an answer that gained one mark for the idea of primary succession.
The candidate does mention the arrival of other species but does not
really explain how the habitat is affected by them.
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Question 8 (b) 

This question discriminated well. Some candidates found commenting on the data challenging;
often, they did not make comments beyond stating that the number of plant species had risen after
the arrival of both bird species. Some candidates were not precise enough when using dates; for
example, many suggested wrong dates for the period of time when the number of plant species did
not increase. Candidates should be very careful to ensure accuracy when citing data from graphs
and diagrams. Strong answers included good suggestions for the reasons that the number of plant
species rose, often referring to the movement of seeds, increased soil fertility and loss of
herbivorous organisms. A few candidates misinterpreted the data and suggested that the arrival of
the birds caused a decrease in the number of plant species.
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This is an excellent answer which gained all four marks. The candidate
describes the increases in number of plant species after arrival of the
birds and goes on to suggest that the birds would have brought seeds,
minerals and eaten pests.
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This is a good answer which gained two marks for recognising the increase
in the number of plant species after the birds arrived, suggesting that this
is due to increased nutrient composition of the soil.
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Question 9 (b) (i)

Most candidates were able to correctly rearrange the equation to derive the correct answer. A
minority of candidates carried out a division rather than a multiplication.

Question 9 (b) (ii)

This question generated a very good range of answers and the examiners commented on how well
the candidates had understood the data. Most candidates were able to recognise that a reduced
partial pressure of oxygen in the blood would lead to a lowered Carrico index and many went on to
explain this by referring to the reduced alveolar expansion and resultant reduction in surface area.
Fewer candidates also discussed the effect of reduced air intake in the lungs. Less detailed answers
often gained one mark for stating that the partial pressure of oxygen in the blood would be
lowered without offering an explanation.

This answer gained two marks for correctly stating that less air, or oxygen,
is inhaled and the partial pressure of oxygen in blood will be lower. There
is no mention of reduced surface area.

GCE Biology 9BI0 02     59



This strong answer gained three marks. The candidate states that the
alveoli do not expand fully, have a reduced surface area and so there is
less diffusion of oxygen into the blood. There is no mention of reduced
inhalation of air.
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Question 9 (c) 

Most candidates were able to interpret the graphs well and recognised that the combination of A
and B increased both the Carrico index and the expansion of the alveoli. Many also went on to
compare this to the natural surfactant and link the increased alveolar expansion with the increased
Carrico index, often describing the positive correlation between them. Stronger answers frequently
discussed the validity of an animal model and whether the findings could be extrapolated to
human babies, and many stated that the sample size was small. Some candidates also compared
the Carrico index for normal babies with the data from the rabbit experiments to decide whether
the drugs would produce the same index as unaffected babies. Less detailed answers tended to
only include the data patterns seen in one or both graphs without comparison or explantion.
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This is an excellent, level three answer which gained five marks. The
candidate clearly describes and explains both sets of data, linking them
together. They make a clear comparison with the control and go on to
suggest that more trials may be needed as rabbits may not be the same as
humans.
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This is a level one answer which gained two marks. The candidate
compares the two drugs but does not explain their effect or compare
against the control. No discussion of animal model compared to humans
is made.
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This is a good, level two answer that describes and explains both sets of
data. The candidate has correctly compared the data with the control and
attempted an explanation which they have supported with detail. No
mention of sample size or validity of the animal model is made. Four
marks were awarded.
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This is a level two answer that was awarded three marks. A thorough
description of the data is given but only a limited explanation of how
increasing surface area increases uptake of oxygen. A limited comparison
is made with the control and no mention of the validity of using the data
to support use on humans is made.

GCE Biology 9BI0 02     65



Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

Be familiar with all the command words. The most commonly used words are 'describe’ and
'explain' but there are many others which require different styles of answers.

Show all your thought processes in answers.

Be familiar with all quantitative skills listed in the specification, such as Hardy-Weinberg, and
index of diversity.

Write legible answers which are well spaced out.

Approach data analysis questions with confidence.

When analysing unfamiliar data, identify and describe more obvious patterns first and then look
for other patterns.

Use precise, accurate terminology.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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