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Introduction
The 6BI05 exam paper offered candidates many opportunities to demonstrate their
knowledge across a wide array of question styles and over a broad spread of the
specification content. It also afforded candidates a number of opportunities to make
connections from throughout the specification, as they approached various synoptic
elements.
It was most encouraging to see candidates displaying good understanding of the material
considered and many thanks should go to those who taught those candidates, as well as to
the candidates themselves.
Whilst the number of illegible responses was pleasingly low and many item responses were
written in a clear and unambiguous manner, some candidate answers could not be awarded
marks due to their hand-writing or due to the quality of expression.
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Question 1 (b) (i)
This item tested candidates' appreciation of when two different voltage-gate channels were
closed and one open in a sensory neurone. Most candidates were able to achieve 1 mark
and it was, perhaps, the first column that proved the most challenging for the candidates.

Question 1 (b) (iii)
This item requested candidates to describe structural differences between two types of
myelinated neurone. There was a number of most pleasing and detailed descriptions.
This example displays the most commonly-offered correct response and achieved 1 mark.

Examiner Comments

Unlike a number of responses, this answer offered a
structural difference as requested.
This response gives a clear description of the position
of the cell body in both the sensory and motor
neurones, so marking point (mp) 4 could be awarded.
1 mark

Examiner Tip

Make sure that, if the question asks for a structural
comment, a structural comment is given. A
functional comment will not gain the mark.
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This example illustrates the most commonly-offered incorrect response.

Examiner Comments

This response illustrates how important it is to tailor
an answer to the question being asked. Initially,
the candidate refers to a similarity between the two
neurone types. Then, a functional difference is offered.
As the question asked for structural differences, no
marks could be awarded.
0 marks
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Question 2 (a)
This item elicited the full mark range. It required candidates to explain how the SAN ensures
oxygenated blood enters the aorta.
A number of candidates produced very clear, detailed and accurate answers, which were
most heartening to read. However, it was not uncommon to encounter general descriptions
of the cardiac cycle that did not focus on the details of the question. The question related to
the SAN and specifically oxygenated blood entering the aorta.
This is a strong response, in a precise manner, which has achieved full marks.
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Examiner Comments

The response starts with a clear description of mp 1 on the first and second
lines of the second sentence. The third sentence offers mp 2, precisely.
The answer goes on to give details of the AVN being stimulated by
electrical activity from the SAN (mp 4) and then finishes off by referring
appropriately to the left ventricle forcing oxygenated blood into the aorta
(mp 5).
4 marks

Examiner Tip

This answer has benefitted from being written in
a logical sequence, such that important points
are less likely to be missed. Try to offer answers
that have a sequence, in a sequential manner.
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Question 2 (b)
The emphasis of this Quality of Written Communication (QWC) item was on spelling and
the majority of candidates dealt admirably with this aspect. The question required the
candidates to consider how heart rate is controlled as the level of an exercise is increased.
Many candidates had a most encouraging understanding of this area of the specification.
However, some then felt the need to describe how a reduction in heart rate was controlled.
In addition to some candidates writing about the control of both increasing and decreasing
heart rate, this response displays another regularly-seen addition - control of ventilation.
However, it achieves a score of 1 mark.
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Examiner Comments

This answer begins with a correct statement but one that
is too general to be credit-worthy. It then refers correctly
to the increase in heart rate (mp 10) but offers nothing,
subsequently, that could be awarded a mark.
1 mark

Examiner Tip

It may be worth highlighting the emphasis of the
question on your exam paper (here, control of heart
rate due to exercise), to reduce the likelihood of
writing unrequired additional material.
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This is a detailed, high-scoring response.

Examiner Comments

Whilst this candidate answer gained 6 marks, mp 2 was not awarded on the first line
because there was no reference to the increased carbon dioxide entering the blood.
The marks awarded, in sequence, are mp 4, mp 5, mp 6, mp 9, mp 11 and mp 10.
6 marks
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Question 2 (c) (i)
This mathematical interpretation of an ECG proved challenging for a number of candidates,
with only about a third gaining both marks. Perhaps the most common misinterpretation
was the division of 74 (from the heart rate information provided) by the number of QRS
waves seen on the trace.

Question 2 (c) (ii)
Rather less than half of the candidates offered appropriate units for the ECG vertical axis,
although a number of candidates gave the units for the vertical axis of a spirometer trace.
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Question 3 (a)
This question item required candidates to think about experimental design and How Science
Works in the context of considering the sequence of how a procedure is performed.
This example shows one way that candidates tend to express mp 1.

Examiner Comments

This response achieved mp 1 only.
1 mark
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Question 3 (b)
Candidates were required to use the data provided to consider the validity of a conclusion.
Some candidates found this item challenging, perhaps because the similarity of the data
made the conclusion valid.
The most commonly-achieved outcome was 2 marks.
This candidate response gives perhaps the three most frequently awarded mark points.

Examiner Tip

Examiner Comments

The candidate states, early in the passage, mp
2. Then mp 5 and mp 1 are seen near the end.
3 marks

Look to use data to its full extent. In this
case, both horizontal comments about the
mean data can be awarded (mp 2) as well as
vertical comparisons between the difference
in mean data (mp 3). Then appropriate
comments relating to the standard deviation
can be awarded.
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This answer shows a type of response given by a minority of candidates.

Examiner Comments

Towards the end of the passage the candidate has
tried to consider the quality of the investigation
and has come to the conclusion that it is not valid.
However, the question required the candidate to
judge the validity, based on the data provided.
The third bullet point offered by the candidate
achieved mp 2 and mp 5.
2 marks
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Examiner Tip

Make sure that the instruction
given is followed carefully.

Question 3 (c) (i)
It was pleasing to note that the vast majority of candidates appreciated that fMRI would be
the most suitable scanning technique for this investigation. Many of these candidates were
also able to offer a sensible reason. Fewer gave two appropriate reasons to support their
choice.
This is a clear and focussed answer that achieved the full mark allocation.

Examiner Comments

The candidate identifies the best scanning technique
(mp 1) and then offers mp 5, mp 4 and mp 6.
Max 3 marks

Examiner Tip

This candidate refers correctly to more oxygenated blood
being directed to the active areas, rather than just oxygenated
blood, which implies that the rest of the brain does not need
any oxygen. Make sure the answer is unambiguous.
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Question 4 (a)
This item required candidates to display their knowledge of rod cells. However, the context
was rod cell behaviour in the dark after a period of light, and this confused some candidates.
Others showcased a most impressive understanding of the subject matter and an ability to
modify it to match the question approach.
This sound response was written in the context of the question and gained 3 marks. Two
were gleaned from the most commonly-awarded points.

Examiner Comments

The candidate initially achieved mp 3, closely followed
by mp 4 and then, at the end, mp 2 was seen.
Mp 2, mp 3 and mp 6 were probably the most
commonly-awarded marking points.
3 marks
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Question 4 (b) (i)
Whilst this item was essentially a description of the trends seen in data relating to the effect
of light intensity on mean peak voltage of bipolar neurone depolarisation, some candidates
did not identify the light intensity range.
This response illustrates the importance of including the light intensity range and, as a
consequence, only achieved 1 mark.

Examiner Comments

The initial sentence suggests that this positive correlation occurs
throughout the increasing light intensity range considered, when it only
occurs up to 9 arbitrary units. As a consequence, mp 1 was not given.
However, the second sentence offered a good description of the nonlinear increase, for mp 2.
1 mark

Examiner Tip

Make sure that descriptions of data are precise and that
the independent variable range is quoted, as appropriate.
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Question 4 (b) (ii)
The full spread of marks was seen in this item and about half of the candidature achieved
1 or 2 marks. Candidates were required to explain the effect of increasing light intensity on
bipolar neurone depolarisation.
An encouraging answer that started in a manner seen frequently.

Examiner Comments

Many responses started by describing rod cell behaviour. The first
sentence of this response does this. It goes on to link increasing light
intensity (1st line) with decreasing neurotransmitter released (lines 4
and 5) for mp 1. Then, the next sentence gains mp 2 and mp 3.
3 marks
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Question 4 (c)
About two-thirds of candidates were able to offer two suitable reasons why some people
would object to the use of rats in the investigation described in question (Q) 4.
This answer was typical of many and offers two of the most frequently-awarded marking
points.

Examiner Comments

The reference to rats being harmed is a suitable
alternative to mp 2 and the lack of consent is mp 1.
2 marks
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Question 5 (a) (ii)
This item required candidates to explain why the coloured liquid in the respirometer did not
move for the conditions described in the table. Most candidates were able to achieve one
mark but only about one-fifth gained all 3 marks.
This answer gained 2 marks and illustrates the most common reason for not gaining full
marks.

Examiner Comments

This candidate begins their answer with mp 3 and then suitably offers mp 1.
The candidate has also recognised that the animal tissue respiring anaerobically would produce
lactate but has not made reference to the fact that no carbon dioxide would be released.
2 marks

This answer also gains 2 marks and illustrates another common way that candidates did not
gain full marks.

Examiner Comments

This candidate has recognised the substrate and product of
anaerobic respiration in animal tissue but has not then linked this
with no change in volume or pressure changes in the respirometer.
Mp 1 and mp 2 awarded.
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Question 5 (a) (iii)
Many candidates were able to present detailed and accomplished responses to this item.
They were required to describe the fate of reduced NAD in aerobic respiration.
This candidate has provided a complete answer that shows clear understanding of the
material and has achieved the maximum of 4 marks.

Examiner Comments

An answer that starts with the movement of the reduced NAD
(mp 2) and its change to the oxidized form (mp 3) as it 'hands
over' electrons to the electron transport chain (mp 4) and protons
that are forced through into the intermembranal space (mp 5).
The final comment describes how the NAD is available again for
the Kreb's cycle (mp 6).
Max = 4 marks

Examiner Tip

Make sure that the response has sufficient
points to match the mark allocation.
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Question 5 (b)
Whilst there was a number of pleasing answers to this How Science Works question, many
candidate responses would have benefitted from more detail.
This response achieves both marks but also illustrates a number of other salient points.

Examiner Comments

The candidate starts their response with a suggestion of keeping the
temperature constant. However, this is not credit-worthy because
earlier in Q5 it was stated that all variables were kept constant.
Subsequently, an appropriate reference to mp 1 is given. Of the two
mark points, this was the point less commonly-encountered.
Towards the end of the passage, the candidate makes correct
reference to distance and time, to gain mp 2. Frequently, candidates
did not include a time reference for mp 2.
2 marks

Examiner Tip

Check the description of the investigation
carefully, to make sure of the detail - such as
which variables are already being controlled.
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Question 6 (a)
This item required candidates to suggest why EPO would provide little benefit to a sprinter's
performance. Whilst the full mark range was seen, many candidates achieved 2 marks,
rather than 3.
This response offers the most commonly-cited awarded mark.

Examiner Comments

The first sentence was insufficient for mp 4 but the final sentence
referred suitably to anaerobic respiration for the award of mp 5.
1 mark
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Question 6 (b)
The majority of candidates delivered clear and precise responses to this item about why
drugs such as EPO should be banned from sport.
This response is representative of many answers seen and gained both marks.
2 marks

Examiner Comments

The candidate scores mp 1 and mp 3. In the
latter case, the candidate has not only referred to
potential harm but also has given an example.
2 marks
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Question 7 (a)
This first item of Q7 required candidates to explain how scientists could determine that a
named pathogen was a virus. It proved discriminating for a variety of reasons.
This is a clear answer, which elicits both marks.

Examiner Comments

This candidate has gained both marks through being awarded mp 1 and mp 4.
2 marks

This answer shows a commonly-offered response that was not credit-worthy.

Examiner Comments

It appears that this candidate may be suggesting
how to show that the pathogen is not a bacterium,
which was not the point of question.

Examiner Tip

Check carefully the focus of the question.
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Question 7 (b)
This is the second QWC item in the paper. The focus was on the clarity of expression in a
candidate's response. The item required the candidates to suggest how scientists genetically
modified the pathogen so that it would elicit an effective immune response in the host
organism.
The mark allocation was 6 marks and the whole range was seen. Likewise, all marking
points were seen.
This response offers a slightly confused account, which did not achieve any marks.

Examiner Comments

The initial comment about a gene coding for a specific immune
response is not quite equivalent to mp 1.
The reference to an enzyme extracting this gene has not been
named, so the response does not merit mp 2.
The description of transcription and translation seems to relate
to the copying of a modified plasmid, rather than the production
of a gene product - so the response does not merit mp 2.
0 marks
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Question 7 (c)
This item enabled candidates to suggest ways that the compound reactivated certain
neurotransmitter receptors. Many candidates offered sound suggestions and many achieved
1 mark of the 2 available.
This is a strong, focussed and clear answer that gains both marks.

Examiner Comments

This response achieves the maximum of 2
marks by offering mp 4 on the first line and mp
2 by the end of the second line.
The second bullet point would have been mp 1.
Max = 2 marks
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Question 7 (d)
Candidates were expected to suggest how scientists could have made a global estimate of
the relative biomass of ants compared with the full insect biomass. The full mark range was
seen, with a number of excellent suggestions proffered.
This candidate has offered the most commonly-seen mark and was awarded 1 mark.

Examiner Comments

The first sentence is an equivalent to mp 3.
1 mark
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Question 7 (e)
In this question, candidates had to suggest how genes from the fungal parasite may be
expressed and affect the behaviour of their host. The full mark range was seen and the
spread was even across this range.
This response was too general to gain any marks and illustrates a regularly-encountered
comment.

Examiner Comments

The reference to ant behaviour being different is too general for mp 7. The
question stem refers to the ant behaviour changing and the article, particularly
paragraphs 32 to 35, gives descriptions of the behavioural changes.
0 marks

Examiner Tip

Make good and appropriate use of the article.
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This response considers both the expression of the fungal genes and how the product may
cause the behavioural changes in the ant. The response was worthy of all five marks.

Examiner Comments

This answer was awarded mps 2, 5, 4, 6 and 8.
5 marks
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Question 7 (f)
Candidates were asked to suggest the meaning of the term 'clock genes' and the majority
was able to achieve 1 mark.
This answer nicely illustrates the approach taken by many candidates.

Examiner Comments

This response refers appropriately to the role of a certain time
of the day in activating the gene, and so gained mp 2. However,
like many, it did not consider what was meant by the term gene.
1 mark

Examiner Tip

When presented with a phrase to explain, make
sure that the whole of the phrase is considered.
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Question 7 (g)
Candidates were required to suggest how a lack of signals, as referenced in the article,
would lead to muscle atrophy. This 4-mark item elicited the full mark range with the
majority of candidates achieving 2 marks.
This is a good answer that gains full marks.

Examiner Comments

The candidate has started their response by stating that
the signals are indeed calcium ions. The context of the
answer is the effect, due to a reduction in calcium ion
presence, so mp 1, mp 2, mp 3 and mp 5 can be awarded.
4 marks
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This response shows a fairly commonly-seen error. However, 1 mark can be awarded.

Examiner Comments

The candidate has, incorrectly, considered that the signals
referenced in the article are nerve impulses, rather than calcium
ions. However, the candidate does state that this leads to a
reduction in muscle contraction, which is an alternative for mp 4.
1 mark
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Question 7 (h)
Many candidates offered encouraging and appropriate examples of how the scientists could
have identified the fungi as different species.

Question 7 (i)
Most candidates were able to offer at least one suggested advantage to the parasitic fungus
of the altered ant behaviour.
This response gains 1 mark, the most commonly-achieved score for this item.

Examiner Comments

Mp 2 was seen, and awarded, here.
1 mark
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Paper Summary
Whilst a host of pleasing responses was presented by candidates for this 6BI05/01 paper,
based on their performance on this paper, candidates are offered the following advice.
•

Careful reading of the question is imperative: a number of candidates offered answers
that did not fully match the question

•

Look to make full use of numerical data when supplied, such as manipulating it

•

Use the mark allocation as a guide to the level of detail required in a response

•

Make sure that consideration is given to the article, particularly as a third of the paper
marks relate to this

•

Read through your answers, time permitting, to make sure that they are unambiguous
and legible
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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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