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Introduction
Paper 6BI05/01 enabled candidates to display their understanding of a wide range of 
material from Unit 5. It was pleasing to note that many were able to do this, offering a good 
level of supporting factual content to their answers. 

Whilst the synoptic elements were dealt with in an encouraging manner by some 
candidates, others appeared to find it difficult to deliver responses with the necessary 
precision to access the higher marks.

A particularly pleasing aspect was the good grasp that many candidates demonstrated for 
those question items relating to How Science Works, although there was some confusion 
over the differences between accuracy, reliability and validity. 

There were few scripts that were incomplete and this suggested candidates had a good 
appreciation across the specification for Unit 5 and thanks should go to both the candidates 
and their teachers for this.
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Question 1 (b) (i)
The majority of candidates were able to give two suitable reasons why a lack of sufficient 
exercise may not be good for health. 

This is a short answer that delivers the necessary information.

This example illustrates a rather general response that lacks the required precision and 
factual detail.

The response achieved both marks and 
indeed offered three suitable answers (as 
marking points 4, 1 and also 2).

Examiner Comments

As in this response, there is no need to 
repeat the question.

Examiner Tip

The response gained no marks.

Examiner Comments
Always look to offer an appropriate level of 
knowledge and understanding to a question, as 
requested in that question. This item asked for 
two reasons for two marks.

Examiner Tip
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Question 1 (b) (ii)
A pleasing number of candidates supplied credit-worthy answers to this question about why 
too much exercise may not be good for health.

This example starts by offering marking point 2 as immune system suppression and then 
supplies detailed alternatives which would also have gained the same mark. It then suitably 
considers marking point 2.

Both marks achieved.

Examiner Comments
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Question 2 (a) (i)
This question item required candidates to use the data supplied to support a given 
conclusion. Whilst the full mark range was seen, most answers tended to limit themselves 
to marking points 1 and 2.

This answer initially refers to the data and gains the two most popular marking points (1 
and 2). It then goes on to state accurately that identical twins are genetically the same but 
non-identical twins are not. This is marking point 4.

Three marks out of four awarded. Note 
that marking point 2 was awarded for a 
manipulation of the provided data.

Examiner Comments

A number of responses to this question 
item suggested some confusion over 
the differences between DNA, genes, 
and alleles. Make sure the differences 
are known.

Examiner Tip
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Question 2 (a) (ii)
Candidates had to consider how the data presented earlier may differ when an 
environmental component was involved. 

In some cases, for example below, there was ambiguity in a response such that the mark 
could not be awarded.

In this case, the candidate would have got the mark had they finished the sentence after 
non-identical twins. However, suggesting the result would be higher than the identical twins 
negated the mark.

This expressed the marking point in two different ways.

Mark could not be given.

Examiner Comments

Candidate gained the mark.

Examiner Comments
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Question 2 (b)
In this question, candidates were expected to apply their knowledge of fMRI to the example 
of face identification. It was not uncommon to see generic responses that extolled the virtue 
of fMRI over MRI or CT.

This is a clear answer which demonstrates the application of knowledge about fMRI to this 
unfamiliar situation.

The candidate was awarded marking points 
2 and 5 in the first sentence and then 
marking point 1 in the second sentence.

Examiner Comments

Areas of the brain that were not active in 
face identification would require oxygen so, 
to achieve marking point 1, it had to be clear 
that more oxygen or more oxygenated blood 
was required by the active areas. 

Examiner Tip
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Question 3 (a)
This item required candidates to suggest why muscles with a predominance of fast twitch 
muscle fibres appeared less red that those muscles with a predominance of slow twitch 
muscle fibres. It was generally handled well by candidates. All marking points were seen 
regularly.

This is a good answer that offers three reasons. Firstly it gave the most common response. 
Then, in the second sentence it referred appropriately to less capillaries present and then to 
less blood.

Marking points 1, 3 and then 2, gained.

Examiner Comments

Always take note of the mark allocation 
in a question.

Examiner Tip
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Question 3 (b) (i)
A wide variety of answers was proffered for this item, with about half stating correctly the 
homeostatic control mechanism.

Question 3 (b) (ii)
This 5 mark item was also the first with marks for Quality of Written Communication (QWC). 
Candidates were expected to explain how a lowered human blood pH was returned to its 
original pH. It delivered the full mark range.

The mark scheme allowed candidates to approach this from the perspective of the fate of 
lactate or dissolved carbon dioxide.

Whilst this is a short response it delivered three credit-worthy points.

The first sentence correctly links the increase in carbon dioxide, 
as an alternative to acid, with a decrease in pH for marking 
point 1.
The second sentence correctly refers to the chemoreceptor 
detecting a change in the pH. This is marking point 8.
The third sentence expresses marking point 9 in two different, 
and acceptable, ways. The addition of the word 'more' was 
important with reference to impulses from the medulla for 
this marking point. Likewise, the candidate then refers to an 
increase in breathing rate rather than just affecting breathing.

Examiner Comments

If tempted to write that something changes, 
perhaps consider the direction of that change eg 
heart rate increases rather than heart rate alters.

Examiner Tip
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Question 3 (b) (iii)
This question focussed on how the smooth muscle surrounding blood vessels in the skin 
could help increase heat loss.

Whilst there was a number of very accomplished answers, it was not uncommon for 
candidates to refer to muscles in capillaries and blood vessels moving closer to the skin.

This is a short but precise answer that gained four marks.

The short first sentence gained marking points 1 and 
2 whilst the second sentence was sufficient to achieve 
marking point 5. The third sentence suitably referred to 
more heat loss through radiation for marking point 6.

Examiner Comments

Precision in answers is important. A number 
of candidates referred to blood being directed 
onto the skin surface, which would not qualify 
for marking point 5.

Examiner Tip
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Question 4 (a)
This is the first How Science Works item in the paper and required candidates to suggest 
why mice were fed epicatechin at a concentration of 1mg per kg of their body mass rather 
than at a concentration of 1mg per mouse.

All mark scheme points were encountered but marking points 1 and 2 were, perhaps, the 
most common.

This response offers a description which conveys the idea of epicatechin concentration being 
a controlled variable as well as referring to the variation in body mass between mice.

This candidate gained marking point 1 and then 
2 for this answer.

Examiner Comments
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Question 4 (b) (i)
Generally candidates were able to offer two salient descriptive points in relation to the 
graphical data provided about the effect of epicatechin on the relative size of mitochondrial 
membranes.

This answer illustrates one commonly-encountered incorrect view. However, it is still able to 
gain one mark.

This candidate starts their response by considering the effect of epicatechin on the inner 
membrane and then on the ratio.

The first bullet point does not identify which 
membrane has the increased surface area so marking 
point 3 cannot be awarded. 
The second bullet point repeats the data already 
presented but the third manipulates the data so gains 
marking point 2.

Examiner Comments

Make sure that the concept of a ratio 
is understood fully.

Examiner Tip

The first line-and-a-half of this answer offers a sensible 
description and gains marking point 3.
The rest of the answer gains marking point 1 despite the 
incorrect calculation, which can be ignored.

Examiner Comments
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Question 4 (b) (ii)
This question required candidates to consider three elements. They were to refer back to 
the bar chart and their own knowledge, to offer an explanation for the data provided in a 
table about time for muscle fatigue to set in.

Whilst there were some splendid and thorough answers, this item proved challenging for a 
number of candidates.

This response supplied the three most commonly-recorded marking points.

The first sentence used the numerical data provided 
in the table and gained marking points 1 and 2.
Part of the third sentence identifies a common 
misinterpretation of the graph that the whole 
mitochondrion has enlarged. However, the latter 
part of this sentence referred to more ATP being 
synthesised, which is marking point 4.

Examiner Comments
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Question 5 (a) (iii)
Most candidates were able to offer a description that considered two controlled variables.

A number referred to keeping the genetic composition constant but the question focussed 
on the growing regime to help ensure a valid study.

A very comprehensive list of controlled variables offered.

This is a general answer that did not offer sufficient detail.

Gained two marks (out of a maximum 
two).

Examiner Comments

No marks could be awarded.

Examiner Comments



16 GCE Biology 6BI05 01

Question 5 (a) (iv)
This item highlighted confusion amongst some candidates with answers referring to repeats 
and/or variables being kept constant.

This is an example of a common response that could not be awarded the mark.

No mark given.

Examiner Comments

Make sure that the difference between 
accuracy, reliability and validity is fully 
appreciated

Examiner Tip
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Question 5 (b)
Most candidates were able successfully to offer a suitable environmental cue.

This example shows a common error.

No mark awarded.

Examiner Comments
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Question 5 (c) (i)
Many candidates found it hard to state accurately the location of rhodopsin. A number 
ignored that the question tried to restrict their answer to within the rod cell.

This type of answer was encountered frequently.

Question 5 (c) (ii)
Most candidates were able to gain at least 2 marks for this question, completing the table 
item relating to rhodopsin action.

The mark could not be awarded. Other 
similar responses that were not credited 
included 'at the end' and 'at the top'.

Examiner Comments

Always check carefully what the 
question is asking. In this case, it is 
the location within the cell.

Examiner Tip
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Question 6 (a)
Generally, candidates had a good understanding of the structure and function of the various 
regions of the brain considered in this question. It was perhaps more common not to score 
full marks on the first row than on the second row.

This example illustrates perhaps the most common error in the first row - naming A as the 
hypothalamus.

Both responses on the first row are incorrect 
but both are correct on the second row so two 
marks can be awarded.

Examiner Comments

In diagrams, photographs and images, 
labelling lines tend to terminate at the 
structure being considered.

Examiner Tip
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Question 6 (b) (i)
Whilst many candidates appreciated why a restriction enzyme was used in stage one, a 
number described the role of other enzymes such as ligase or gave a general description of 
enzyme biology.

This response illustrated two elements seen on a number of occasions when marks could 
not be awarded.

The first related to the enzyme cutting a gene. The second was a description of general 
enzyme action rather than tailoring it to what is occurring in stage 1.

No marks awarded.

Examiner Comments

Look to answer in the context of 
the question being asked.

Examiner Tip
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Question 6 (b) (ii)
This item related to how the addition of a chemical to a modified bacterium switched on the 
incorporated gene.

This response suggests sensibly that the chemical is a transcription factor and can enable 
the human gene to be transcripted.

This answer starts by repeating the question but then identifies the chemical as a 
transcription factor and, indeed, towards the end suggests it is a hormone. Both of these 
are acceptable points for marking point 1.

Marking points 1 and 5 were awarded. 
Two marks gained.

Examiner Comments

One mark awarded.

Examiner Comments
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Question 6 (b) (iii)
This question required candidates to describe the structure of an organelle in a bacterium 
involved in protein synthesis. A number of candidates found this challenging.

Whilst the question asked for a description of a ribosome, it did not name the organelle and 
a number of candidates felt that they should do so, as in this case.

No mark awarded.

Examiner Comments

Always check the question's 
command word.

Examiner Tip
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Question 6 (b) (iv)
In this item, candidates were asked to suggest two advantages of injecting the gene product 
into a vein rather than an artery. Whilst there were many mark-worthy answers, a sizeable 
minority focussed on the heart, as considered in the example below.

This response illustrates the reason why some candidates focussed on the heart.

No marks awarded.

Examiner Comments
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Question 7 (a)
This first item of Question (Q) 7 asked candidates to explain the meaning of the term 
mitosis. This proved difficult for some.

This candidate initially offered a general introduction in the first sentence. The second then 
referred to the functions of mitosis. Subsequently the candidate gave the stages of mitosis 
correctly but also, incorrectly, included interphase.

This response also starts with a general statement and then concludes with an example of 
its function.

No marks awarded.

Examiner Comments

Make sure that material from other 
units is known, because Unit 5 contains 
synoptic elements.

Examiner Tip

No marks gained.

Examiner Comments
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Question 7 (b)
This question focussed on how the cells of the SAN are involved in controlling heart rate. 
The majority of candidates were able to achieve at least one mark.

The first part of the first sentence does not convey that impulses are initiated in the SAN so 
it is myogenic. Subsequently, the sentence gives a partial description of the cardiac cycle 
but no reference to atrial contraction.

The second sentence appears to repeat the question, whilst the final sentence moves 
towards marking point 3 but does not refer to the SAN activity being changed by nerve 
impulses.

No marks scored.

Examiner Comments
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Question 7 (c)
Whilst this question required candidates to suggest how Henrietta's cells may have digested 
lactose, it was not uncommon to see answers dealing with lactate. Few referred to either 
the gene for lactase being activated or indeed lactase itself.

This response illustrates a need for retaining factual knowledge from AS. The first suitably 
refers to the breaking of glycosidic bonds but only one of the two sugar products named 
was correct. Both are required to be correct to gain marking point 4.

One mark achieved.

Examiner Comments
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Question 7 (d)
Most candidates were able to suggest two reasons why it was preferable to use Henrietta's 
cells over those from guinea pigs and mice.

The reference to cheaper due to the numbers produced would be an acceptable alternative 
for marking point 3.

The animal welfare description was sufficient for marking point 2.

Both marks gained.

Examiner Comments
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Question 7 (e)
This proved a challenging item for a number of candidates. The context of the question 
required candidates to offer suggestions as to how poliovirus infection of motor neurones 
stops nerve transmission and leads to muscle paralysis.

It was not uncommon to see answers discussing sensory neurones or offering generic 
descriptions of nerve impulse transmission without relating it to the context of the question.

In this response the candidate seems to have confused the sequence of neurones involved 
in a reflex. However, the reference to motor neurones being destroyed is marking point 1.

The phrase 'effector muscle do not move or perform any functions' is not sufficient for 
marking point 9.

No marks awarded.

Examiner Comments
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Question 7 (f)
Whilst the question informed candidates that poliovirus is a retrovirus like HIV, many 
felt that it contained DNA like HeLa cells. The question then asked for similarities in the 
structure of the genetic material of these two but a number of answers simply named them 
or considered functions.

This response has some correct factual elements but failed to score any marks.

Initially it tells us of the genetic material present in poliovirus and HeLa cells. It then names 
four bases but as thymine is referred to, marking point 1 cannot be awarded. Then it gives a 
brief description of function.

No marks credited.

Examiner Comments

Always read the question carefully.

Examiner Tip
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Question 7 (g)
This monohybrid cross required candidates to work backwards for two generations and 
proved difficult for some.

The layout of some candidate answers was confusing, especially if no labelling was provided, 
such as F1 generation.

Generally the layout of this answer was clear. The top right hand corner offers marking 
point 1. The start can be assumed to be the original parental generation and, whilst 
different letters are used, it is obvious that both are homozygous, so marking point 2 can be 
awarded.

The outcome of this cross is 'all offspring Sw' which effectively describes the F1 as all being 
heterozygous (marking point 3).

Finally, the genotypes of the F2 generation are shown and how 75% of them are smooth is 
expressed clearly (marking point 4).
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All marks awarded.

Examiner Comments

Make sure answers are 
displayed in a clear and suitably 
annotated manner.

Examiner Tip
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Question 7 (h)
This item considered the term 'human genome map'. The first marking point, which related 
to the human genome, was more often awarded than the second marking point, which 
focussed on the 'map' aspect.

Whilst there were some very clear and accurate answers, quite frequently candidates gained 
neither mark.

A very short answer but one that covers marking point 1.

Question 7 (i)
This question focussed on how the p53 suppressor gene may stop a potential tumour 
forming. This proved challenging for a number of candidates and the example below 
identifies one common response that was not credit-worthy. However, all marking points 
were seen.

This response was typical of many. The reference to 'it' at the start of the answer must be 
referring to the p53 suppressor gene mentioned in the question, rather than its product. As 
a consequence, marking point 1 was not awarded.

One mark given.

Examiner Comments

No marks given for this answer.

Examiner Comments
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Question 7 (j)
It was generally most encouraging to read candidate responses to this item. Many gave 
suitable suggestions for what the 'specific gene sequence' coded for that came from a blood 
cell.

This response is illustrative of the above. It starts by suggesting what specifically is coded 
for (marking point 2) and then describes its function as a receptor for gp120 (marking point 
4).

Question 7 (k)
Generally, candidates were able to use the information provided to calculate the number of 
telomere nucleotides lost per cell division.

Both marks achieved.

Examiner Comments
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Paper Summary
This paper elicited a range of marks for all question items, both within the context of Unit 5, 
as well as through a number of synoptic elements. 

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

• If time allows, look to check answers because a number of ambiguous responses were 
encountered such as in Q2 (a)(ii)

• Make sure that the answer matches the question. For example, it was relatively common 
to see descriptions of the role of hair erector muscles in Q3 (b)(iii), which was about the 
muscle present in blood vessels

• When presented with numerical or graphical data, look to manipulate it rather than 
simply repeat it, as in Q4 (b)(i) 

• Make sure of the differences between the terms accurate, reliable and valid because this 
was not always apparent in Q5 (a)(iv)

• Consider revisiting the material from other units due to the synoptic aspects of this 
paper. For example, Q7 (a) related to knowledge from Unit 2 and (c) to Unit 1

• When selecting a letter from the alphabet for genetics questions such as Q7 (g), make 
sure that the difference between an uppercase and lowercase is obvious such as 'A' and 
'a' rather than 'S' and 's'

• It should be noted that there were some scripts where the quality of handwriting made 
it difficult to award marks
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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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