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Introduction
This paper offered a wide range of question styles and opportunities for candidates to 
showcase their knowledge and understanding. It was encouraging to see a number of 
excellent responses. It continues to be pleasing to see candidate answers to questions 
relating to the pre-release article as these suggest good engagement and careful 
preparation. Credit should go to both candidates and their teachers for this.

The fully synoptic element of this paper, however, continues to be a demanding aspect for a 
number of candidates but, ambiguity in candidate responses continues to be less evident.
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Question 1 (a) (i)

A wide range of values were offered for the change in potential difference during 
depolarisation.

This example offers perhaps the most common incorrect response.

The candidate has given the maximum potential difference but 
not in relation to depolarisation. Therefore, no mark awarded.

Examiner Comments

Make sure the differences between depolarisation, 
repolarisation and hyperpolarisation are fully appreciated.

Examiner Tip
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Question 1 (b)

This QWC question item allowed candidates to consider the sequence of events that 
occurred subsequent to neurotransmitter being released into the synapse.

A number of candidates gave detailed and clear answers that considered the movement 
across the synaptic gap, binding to receptors on the post-synaptic membrane and the 
subsequent events.  Some showed confusion between depolarisation and action potential.

This is a clear answer that is delivered in a logical manner.  It covers a number of marking 
points.

This answer, like many, started by setting the scene.  It then 
delivers marking points 1, 2 and 3.  Whilst there is no mention 
of depolarisation, the reference to action potential is marking 
point 5.  Subsequently marking point 10 is given.

Examiner Comments

Answering the question in the sequence that the events 
occur increases the chance of not missing out a salient point.

Examiner Tip
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Question 2 (a) (1)

Most candidates appreciated that molecule R was ATP and, hence, gained the mark.

Question 2 (a) (2)

Whilst the majority of candidates recognised that molecule S was ADP, a proportion felt the 
need to state that it was both ADP and inorganic phosphate.

Question 2 (b) (i)

This question required candidates to identify molecule T as carbon dioxide and to then use 
the diagram to offer a reason for their choice.  Most were able to recognise molecule T.

This answer displays the most common correct explanation for stating that molecule T is 
carbon dioxide.

Both marks were achieved in this response.

Examiner Comments
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Question 2 (b) (ii)

This question required candidates to use the diagram to consider the effect on the Kreb's 
cycle if acetyl coA became unavailable.  Most candidates gained 1 or 2 marks.

This candidates' response offers, perhaps the most common correct answer.

Only marking point 1 is awarded here.

Examiner Comments

Make sure that the answer deals with the question.  
The second sentence refers to a process not occurring 
in the Kreb's cycle.

Examiner Tip
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Question 2 (c)

A number of candidates found explaining oxidative phosphorylation a challenging item.  
Whilst some splendid responses were given, it was not uncommon for candidates to state 
that hydrogen or reduced NAD is passed along the electron transport chain.

This answer achieved 1 mark.  There is no clear direction of H+ movement offered in the 
first sentence, so marking point 5 cannot be awarded.  However, the second sentence 
correctly refers to ADP and phosphate binding together to form ATP.  The subsequent two 
sentences did not elicit any further marks.

Question 3 (a)

Most candidates appreciated that darkness would help convert active phytochrome into the 
inactive form.

This example illustrates a typical correct answer.

Marking point 3 awarded.

Examiner Comments

The mark was awarded.

Examiner Comments
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Question 3 (b) (i)

It was pleasing to see a number of good answers that focused on the mean dry mass 
comparison.  However, a number of responses also, unnecessarily, considered mean stem 
length.

A detailed answer that achieved full marks.

The first sentence clearly achieves marking point 1.  The second 
sentence correctly comparatively manipulates the data (marking 
point 2).  The third sentence covers marking point 3. 

Examiner Comments

Look to manipulate data rather than just repeat it.

Examiner Tip
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Question 3 (b) (ii)

This question enabled candidates to consider the importance of the far red light/red light 
ratio on stem length.  Delivering marking point 1 only was, perhaps, the most common 
response.

This is a sound answer gaining two marks.

The final two sentences achieve the marks.

Examiner Comments
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Question 3 (b) (iii)

This question was admirably tackled by a number of candidates.  However, others focused 
solely on making a conclusion or ignored the given statistics.

This is a fairly typical answer that gains two marks but does not achieve marking point 3 as 
it essentially repeats part of the question.

Marking point 1 is gained in the first sentence and marking 
point 4 towards the end of second sentence.

Examiner Comments
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Question 4 (a)

It was pleasing to see candidates offering clear and detailed answers to this question.

Whilst the question referred to 'changes in the heart', many felt it was necessary to describe 
the control of the heart by the brain.

In this example, the first sentence sets the scene and then the next describes aspects of 
the control.  Towards the end of the response, the candidate gains the increase in heart rate 
and stroke volume mark.

Marking points 1 and 2 were the most regularly awarded marks 
but, as in this case, all marking points were observed.

Examiner Comments

Make sure the answer focuses fully on the 
question being considered.

Examiner Tip
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Question 4 (b) (ii)

In the past, questions relating to spirometer traces have proved problematic for some 
candidates and this question was no different.

This response is typical of many.  It considers breathing rate and tidal volume rather 
than what the trace would look like.

Question 4 (c)

The majority of candidates gained both marks in this How Science Works question item.

The answer given here did not offer any credit worthy variables.

No marks awarded.

Examiner Comments

Always consider the question carefully.

Examiner Tip

Neither of the variables offered matched the premise of the question.  
For example, the second variable considered an environmental one 
when the question asked about the selection of the musicians.

Examiner Comments
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Question 5 (a)

This item required candidates to select the correct function relating to two brain regions.  
Most were able to cite two correct responses through a number got them the wrong way 
round.

This was a nice answer that clearly gave the brain region functions.

Both marks awarded.

Examiner Comments
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Question 5 (b)

This question dealt with blood flow within the skin and how its redistribution could aid the 
gymnast to release the heat generated whilst on the beam.

A number of candidates felt the need to discuss the control of temperature regulation as 
well as a variety of mechanisms to reduce body temperature even though the thrust of the 
question was on blood flow within the skin.  The example illustrates this.

Towards the end of the answer, there is a correct reference to 
vasodilation. 1 mark.

Examiner Comments

Many incorrectly referred to capillaries dilating.

Examiner Tip
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Question 5 (c) (i)

Almost all candidates successfully described a ligament but less stated that this ligament 
was associated with the knee.

A short and clear answer.

Both marks awarded.

Examiner Comments
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Question 5 (c) (ii)

This item considered keyhole surgery as a treatment for the gymnast's damaged cruciate 
ligament.  A pleasing number gave good answers worth both marks but some failed to offer 
an explanation as requested.

This is a good answer that gains both marks.

The reference to keyhole surgery being less invasive would have 
been a suitable alternative to a smaller incision.

Examiner Comments
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Question 6 (a)

This proved to be a challenging question which focused on the role of enzymes in the 
removal of an animal gene and its' insertion into a plasmid.  It elicited the full mark range 
with some candidates displaying excellent knowledge of this topic area.  Most showed 
understanding of restriction enzymes and/or ligases but there was less mention of DNA 
polymerase.  A few wrote about gel electrophoresis.

This is a rather confused answer which gained 1 mark.

The final sentence makes reference to restriction enzymes and 
gains marking point 1.  However, the subsequent comment 
about it cutting segments of DNA in specific places would not be 
awarded marking point 5.

Examiner Comments
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Question 6 (b)

This proved to be a challenging question for a majority of candidates who tended to only 
consider the animal gene component.

A short answer that was not mark worthy.

This example illustrates the focus given to the animal gene by a number of  candidates.

This answer effectively dealt with marking points 1 and 2.

The reference to a strand does not imply a 
ring of DNA.

Examiner Comments

No marks can be awarded here.

Examiner Comments

Both marks achieved.

Examiner Comments
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Question 6 (c)

This question allowed candidates to offer a range of reasons why plants, rather than 
bacteria, were used to produce the protein.  It was gratifying to see a number of candidates 
offering good suggestions and marking points 2, 3, 5 and 7 were regularly seen.

This response achieved both marks.

Question 6 (d)

This question proved to be challenging for a number of candidates but it elicited a range of 
answers with the two most common correct ones being marking points 1 and  2. 

This was a considered answer which gained both marks.

The first sentence deals with marking point 3 whilst the second 
sentence was an acceptable alternative for marking point 5

Examiner Comments

The reference to cross pollination is marking point 1.  The answer then 
gives a consequence of the transfer of the gene for marking point 2. 

Examiner Comments
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Question 7 (a)

Generally candidates took this question in their stride and achieved at least one mark.

This is a general answer which reiterated much of the question.

Question 7 (b)

A wide range of answers were offered by candidates but it was common to see references to 
glucose and glycogen.

A typical answer that gained both marks.

No marks awarded.

Examiner Comments

Make sure that the question is not just repeated.

Examiner Tip

Command word was to 'name' and this response did just that.

Examiner Comments
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Question 7 (c)

It was pleasing to see a number of candidates displaying a good knowledge of the structure 
of this polypeptide.  However, a number felt inclined to describe its function.

This is a sound answer that gained two out of the three possible marks.

This response considers both structure and function of glycogen.

The reference to glucose was insufficient.  It should have been 
prefixed with alpha for marking point 1.  However, the reference 
to glycosidic links and branching enabled it to gain marking 
points 2 and 4.

Examiner Comments

Be precise.  State alpha glucose, not just glucose.

Examiner Tip

The reference to glucose was insufficient.  It should 
have been prefixed with alpha for marking point 1.  
However, the reference to branching enabled it to 
gain marking point 4.

Examiner Comments

Make sure that the answer deals with 
the question being asked.

Examiner Tip
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Question 7 (d)

Many candidates were able to deal with this item efficiently.

This answer correctly considers marking points 1 and 3.

Question 7 (e)

This proved to be quite a challenging question with the most common mark being 1.  This 
was usually gained by offering marking point 1.

This is a typical response.

Two marks awarded.

Examiner Comments

Marking point 1 only awarded.

Examiner Comments
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Question 7 (f)

This question required candidates to apply their knowledge of the role of calcium ions on 
muscle contraction in the context of a leak in a specific class of calcium ion channel.

Candidates could interpret this question in terms of either extra calcium ions entering the 
sarcoplasm or less, and the mark scheme was designed to deal with both possible scenarios.

Most candidates recognised that the question referred to calcium ion interaction with various 
proteins.  However, some did not relate this to a change in calcium ion concentration.

This is a general answer that does not offer the detail required.

No marks could be awarded.

Examiner Comments

Always take note of the mark allocation.

Examiner Tip
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This is a strong answer that achieves full marks.

The first sentence describes the direction of leakage so gains 
marking point 1.  The second sentence then points out that, as a 
consequence, fewer calcium ions can bind to troponin (marking point 
2).  Subsequently it refers to the movement of tropomyosin (marking 
point 3).  The fourth sentence states that this leads to a reduced 
exposure of myosin binding sites (marking point 4) and then finishes 
with marking point 5.  Maximum of 4 marks achieved.

Examiner Comments
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Question 7 (g)

Generally this proved to be a challenging question for a significant minority of candidates 
who referred to either bases or enzymes rather than nucleic acids.

This item required two appropriate nucleic acids for each of the process to gain the mark. 

This answer achieved the mark for the synthesis of angiotensin 
converting enzyme only. 1 mark awarded.

Examiner Comments
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Question 7 (h)

Some candidates offered clear, precise and detailed answers to this suggest question, 
however, the full mark range was observed.

There were a number of candidates that did not fully appreciate that the profiling was to 
identify the variant of the APOE gene.

This is a rather general answer that gains 1 mark.

Question 7 (j)
This suggest and explain question was tackled well by a number of candidates.  It was, 
however, relatively rare to see marking point 1 offered.

This response delivers marking point 2.

The reference to electrophoresis is credit worthy but the 
subsequent description would not achieve marking point 5.

Examiner Comments

1 mark awarded.

Examiner Comments
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Question 7 (k)

This question required candidates to link each of two greenhouse gases with its source to 
gain marks.

This is a clear and focused answer.

Question 7 (l)

Most candidates were able to carry out the calculation effectively but a number did not 
consider 37 degrees C.

Both marks awarded

Examiner Comments
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Paper Summary
The paper enabled candidates to display their biological knowledge and understanding 
in both familiar and unfamiliar settings.  It allowed them to make connections between 
different areas of unit 5 as well as across the full specification.

In order to help candidates prepare for future papers they should:

• Make sure that the various command words are fully appreciated

• Make sure that the answer fully considers the question being asked

• Look to manipulate data rather than simply repeat it

• Be familiar with the How Science Works criteria

• Be specific and try not to use the word amount
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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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