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Introduction
Candidates were able to attempt the majority of questions on this paper and demonstarate 
their knowledge and understanding of a wide variety of topics and different skills. Most 
seemed to have studied the pre-release article and were able to relate their reading to 
questions in a meaningful manner. They seemed to manage time well, indicated by few 
blank spaces and later questions were equally attempted. Incorrect interpretatation of 
wording was minimal and only seen for particular questions. A satisfying number were 
able to relate their knowledge to unfamiliar scenarios, though not as well as the equivalent 
paper last June. This higher level of challenge is borne out in the lowering of the A and E 
grade boundaries this June. Questions requiring mathematical skills were generally well 
attempted. A small number of candidates still simply repeat the stem of the question in an 
attempt to gain marks, wasting space and time. Knowlege of the experimental method was 
pleasing, as was the theoretical recall of more challenging specification points.
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Question 1 (b)
This question related neurotransmitters to ill health - many candidates correctly stated that 
serotonin is a neurotransmitter and when imbalanced causes depression for 1 mark. Fewer 
candidates stated that it was specifically a LACK of it to gain 2 marks

Question 1 (c)
Straightforward AO1 recall question to distinguish nature from nurture.

A good answer for 2marks
Examiner Comments

This candidate gives nature links to genes and nurture to the environment for 2 marks.
Examiner Comments



5IAL Biology 5 WBI05 01

Mark point 2 negated so 1 mark only
Examiner Comments

Candidates should read the questions 
carefully.

Examiner Tip
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Question 2 (a)
This was another recall question asking for 2 biotic factors affecting morphine production in 
poppies for 2 marks.

This candidate incorrectly states 2 
ABIOTIC factors so scores 0.

Examiner Comments

Candidates are advised to read the 
stem carefully.

Examiner Tip

This candidate gained 2 marks for giving parasites, disease and competition.
Examiner Comments
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Question 2 (c)
Morphine decreases sensitivity to carbon dioxide concentrated in the blood and a high dose 
may cause death. Candidates were asked to suggest a mechanism for this for 4 marks.

This candidate gave a good answer for 3 marks.
Examiner Comments
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This candidate did not relate a high CO2 concentration to the nervous system and muscles, but 
referred to respiration and a lack of ATP and therefore energy being responsible for death. This was 
a fairly common misconception and was awarded only 1 mark.

Examiner Comments

Candidates should read the question carefully and plan out an answer.

Examiner Tip
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Question 3 (a)
This question was about phytochromes, Pr and Pfr, and their relative levels in the light and 
dark as shown on a flow chart in the stem of the question. Candidates were asked to explain 
why shoots grown in the dark are taller than those grown in the light for 4 marks.

This was a good answer with good biological knowledge shown for 3 marks.
Examiner Comments
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Question 3 (b)
This was a QWC question with emphasis on clarity of expression for 6 marks. Candidates 
were asked to explain the roles of both glycolysis and the Krebs cycle in the synthesis of 
ATP. The question was an excellent discriminator between all grades with some candidates 
generally telling the whole respiration story and inadvertently picking up 2 or 3 marks, 
usually for mentioning ATPase and chemiosmosis/oxidative phosphorylation, 
but others giving more detail about co-enzymes, phosphorylation of ADP and the ETC were 
awarded the maximum 6 marks.

This candidate gave a good interpretation of the information provided in the stem, but insufficient 
knowledge to access all 4 marks. 2 marks were given.

Examiner Comments
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This was an excellent answer detailing both glycolysis and Krebs with reference to the synthesis of 
ATP from ADP and Pi in both.

Examiner Comments

This candidate has worked through the answer coherently and correctly split it into 2 
parts as in the stem.

Examiner Tip
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Candidates should read questions carefully.

Examiner Tip

This candidate gained 3 marks correctly 
detailing parts of glycolosis and Krebs but not 
going into enough detail with regard to ATP 
synthesis.

Examiner Comments
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Question 4 (b) (i)
Answers to this question were disappointing, but distinguished well between candidates. A 
graph was shown giving the % decrease in muscle volume for astronauts returning from 
space. However, the axes were inverted and candidates struggled to translate the 
information provided into a concisely and correctly worded description of the changes. 31% 
scored 0 marks and 35% scored 2 marks maximum. The candidates' ability to manipulate 
data was also disappointing.

This candidate gave a concise answer for 2 marks.
Examiner Comments
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This candidate read the graph the wrong way around and miscalculated data. No 
marks could be given.

Examiner Comments
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Question 4 (b) (ii)
This linked directly to 4bi and if candidates had incorrectly read the graph they often lost 2 
marks here. They needed to link changes in MRNA levels present to muscle volume and 
only some candidates scored 2 marks.

This was an excellent answer linking gene activation to transcription and translation.
Examiner Comments

This candidate had not answered 4bi correctly so the link to 4bii was incorrect and 
so no marks were awarded.  

Examiner Comments
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Question 4 (b) (iii)
Candidates were given a diagram of a sacromere and asked to label the actin filament.

The line was clearly touching the actin filament 
and scored 1 mark.

Examiner Comments

The end of the label must touch the line.

Examiner Tip

The candidate made no attempt to insert a line.
Examiner Comments
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Question 4 (b) (iv)
Candidates were asked to name two OTHER structural proteins involved in muscle 
contraction for one mark. This was well answered with some candidates even correctly 
stating all 3.

This candidate gave 2 correct answers and 1 mark was awarded.
Examiner Comments

ATP is not a structural protein and therefore gained no marks.
Examiner Comments
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Question 4 (c)
This was a well answered question. Candidates were told that slow twitch muscle fibres 
decrease by 15% in space and were asked how this affected the ability of the astronaut to 
carry out exercise. Many candidates gave good responses gaining a maximum of 3 marks.

This candidate gave low level detail gaining only 1 mark.
Examiner Comments
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This candidate answered correctly detailing the characteristics of slow and fast twitch fibres and 
related this to the scenario presented in the question. A maximum 3 marks were given.

Examiner Comments
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Question 5 (a)
A table of ion concentrations inside and outside of a resting neurone was provided.
Candidates were asked to explain how this distribution was maintained. Potassium, sodium 
and anions were given. Three marks were available. The well answered questions were 
awarded 2 marks on average.

This was a good answer including a correct explanation for all parts of the table.
Examiner Comments
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This candidate gave the correct biological detail for Na and K ions but there was a misconception 
about anion channels and gained 2 marks.

Examiner Comments

This candidate offered no awardable content or reference to pumps/channels in the role of 
maintaining the resting potential.

Examiner Comments
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Question 5 (b) (i)
Candidates were asked how a pesticide worked to immobilise ants. Two graphs 
of membrane potential across a neurone were given to help. Generally this was well 
interpreted and answered.

This was a reasonable answer scoring 2 marks.
Examiner Comments
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Question 5 (b) (ii)
Ants are killed by the pesticide metaflumizone via immobilisation. Candidates were asked to 
suggest a valid experiment to find the minimum concentration needed. Generally this was 
well attempted and gave a good insight into control variables and standardisation.

This was a good answer well presented in sections.
Examiner Comments
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This answer did not contain sufficient detail.
Examiner Comments
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Question 5 (b) (iii)
Candidates were asked to explain how the ants became resistant to metaflumizone, the 
pesticide. They generally gained only 1 mark referring to it as being a genetic mutation. 
Many went off on a tangent and talked about natural selection when the question was 
referring to protein synthesis.

This was a good answer correctly relating gene mutation to a change in protein and 
therefore enzyme.

Examiner Comments
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Only 1 mark was awarded as the candidate related the mutation to natural selection ie 
survival of the fittest and the passing on of an advantageous allele.

Examiner Comments



27IAL Biology 5 WBI05 01

Question 6 (b) (i)
Candidates were asked to analyse 2 line graphs showing changes in core body and skin 
temperature, before and after eating ice. This was well interpreted and concise 
descriptions were generally given.

This was a detailed concise answer gaining 2 marks
Examiner Comments

This candidate made no reference to changes occurring specifically before eating ice and 
therefore only scored 1 mark.

Examiner Comments
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Question 6 (b) (ii)
Candidates were asked to explain the thermoregulatory mechanisms used to explain 
changes occurring after ice was eaten. Generally well answered but some candidates simply 
listed ALL of the available ones rather than concentrating on those that specifically reduce 
heat loss by evaporation. This was a good discriminating question.

This was a detailed concise answer which correctly answers what it was meant to and 4 
marks were awarded.

Examiner Comments

This answer lacked in detail and the necessary knowledge base required.
Examiner Comments
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Question 6 (c)
Candidates were told that hypothermia lowers core body temperature and asked to suggest 
how this relates to reduced ATP synthesis. Many related this only to the enzyme function so 
scored only 2 for parts 1 and 7, but some candidates related it to movement of protons and 
the decrease in gradient and diffusion caused by a temperature decrease, gaining higher 
marks.

This was an excellent answer detailing the precise mechanisms involved in a logical sequence and 
gained 5 marks.

Examiner Comments
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This candidate gave insufficient detail gaining no awardable content marks.
Examiner Comments
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Question 7 (a)
Candidates needed to state a null hypothesis, that is, AO3 content. Many used terms 
correlation/change/relationship instead of difference.

The comment 'no significant difference' given gained 1 mark.
Examiner Comments

This candidate gave 'accept the null hypothesis' which was insufficient for a mark.
Examiner Comments
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Question 7 (b)
The candidates were provided with the detail that a study was long term/randomised/
placebo controlled. Candidates who separated these 3 components and discussed them 
separately achieved higher marks than answers that were vague and made unqualified 
reference to validity and/or reliablilty.

A reduction of psychological effects was awarded 1 mark. Side effects were not equal to long 
term effects.

Examiner Comments
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This answer was lacking in detail as reported in the main introduction to this question.
Examiner Comments
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Question 7 (c) (i)
A QWC question, with emphasis on logical sequence, was very poorly answered with only 
1.8% gaining full marks and 52% scoring 0. Candidates who misinterpreted the stem were 
led into thinking that the mechanism of action by which nicotine stimulates the secretion of 
the hormone adrenaline was the same as that occurring at a synapse. Many told the whole 
story of neurotransmission and therefore were unable to access 4 of the 8 marks. 
Commonly seen were 6 and 7 marks, which made this a good discriminating question.

This candidate misinterpreted the mechanism of action as explained in the introduction above and 
therefore only scored 2 marks.

Examiner Comments
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This was an excellent logical high level answer correctly detailing the mechanism of action 
necessary to bring about a change in HR via the SAN.

Examiner Comments



36 IAL Biology 5 WBI05 01

Question 7 (c) (ii)
Candidates were required to explain how nicotine increases an individual's risk of 
atherosclerosis. Overall, this was well answered with many candidates achieving the 
maximum 3 marks.

This was a good well witten answer and awarded 3 marks.
Examiner Comments
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This candidate gave insufficient detail gaining 1 mark only.
Examiner Comments
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Question 7 (d)
Candidates were asked to discuss why one experiment performed on mice might have 
limitations. Many referred to mice and humans being different and hence responding 
differently, but very few mentioned the need to repeat the experiment or include the 
idea that doses used are toxic to mice.

This candidate correctly identified different responses in mice and humans gaining 1 mark.
Examiner Comments

This candidate included the idea of different responses and the need to repeat them for 2 marks.
Examiner Comments
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Question 7 (e)
E-cigarettes compromise immune function of macrophages. Candidates were asked how 
this would affect health. Most candidates gained one mark for saying it would lead to more 
infection but fewer gave details, for example, less phagocytosis or antigen presentation. 
They tended to write simply what happened under normal circumstances and did not read 
the question to relate to a change in macrophage activity.

This was a detailed and fluent response.
Examiner Comments
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This candidate gave insufficient detail and 
did not answer the question. They simply 
listed their knowledge of the immune 
system and macrophages.

Examiner Comments

Read the question carefully and plan 
how to write your answer.

Examiner Tip
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Question 7 (f)
Answers to this calculation question were disappointing with candidates picking out 
incorrect data and not being able to round down to a whole figure of 2 from 2.22 as the 
answer referred to a number of people.

This candidate gave the correct answer for 2 marks.
Examiner Comments

This candidate used incorrect figures and therefore no marks were awarded.
Examiner Comments
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This candidate gained Mark point 1, but the second part of the calculation was 
incorrect and only 1 mark was given overall.

Examiner Comments
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Question 7 (g)
This question asked why nicotine in E-cigarettes is less addictive than in burnt tobacco 
products and was well answered. Candidates successfully translated information in the 
scientific article into their answers and 3 marks were given frequently.  Several 
candidates answered in the converse, which was fine on this occasion.

This candidate was awarded Mark point 1 for no MAOs, but then incorrectly stated that reward 
behaviour is increased not decreased, so no Mark point 3 could be given.

Examiner Comments
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This was a well structured answer and gained 2 marks.
Examiner Comments

This candidate uses their own knowlegde incorrectly, rather than that provided.
Examiner Comments
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Question 7 (h)
This question focussed on how nicotine stimulates neurotransmitters involved in Parkinsons 
disease and asked how this helped to reduce symptoms. Some candidates correctly named 
the neurotransmitter as dopamine, but others then went on to talk about its role in binding 
to receptors, stimulating an action potential and alleviating muscle stiffness, for example.

This response only scored 1 mark.
Examiner Comments
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This candidate scored full marks for linking cause to effect in a logical sequence.
Examiner Comments
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Question 7 (i)
Candidates were asked to comment on why smoking tobacco reduces the FEV1/FVC ratio. 
The question was well answered and interpreted with the majority scoring 2 marks.

This candidate scored full marks for a good answer including loss of elasticity/narrowed airways/
less exhalation.

Examiner Comments
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This candidate incorrectly refers to inhalation rather than exhalation so no marks were awarded.  
Examiner Comments
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Question 7 (j)
Candidates were asked to sketch a graph and label the axes to show the relationship 
between cytotoxicity and the concentration of E-cigarette liquid for one mark. It was well 
answered although some candidates incorrectly drew bar graphs or labelled axes the wrong 
way around. Most candidates drew a line showing a positive correlation for 1 mark.

Candidates were able to demonstrate their knowledge and understanding by tackling the 
wide range of questions offered by this paper. It was clear that a high number of candidates 
had studied the pre-release article as they were able to relate their reading of the questions 
asked in a meaningful way in their answers. Lack of blank spaces indicated that most found 
the questions accessible.

Candidates continue to attempt to “set the scene” at the start of an answer, simply repeating 
the stem of the question and wasting time by writing information already provided and 
gaining no credit.

There was some misinterpretation of some questions but this was minimal on the whole, 
and candidates applied knowledge to unfamiliar scenarios that were presented. The level of 
knowledge demonstrated overall was satisfying.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

• Look closely at the number of marks allocated to each question and equate this to the 
number of ideas or points presented.

• Use precise, scientific terminology of an A level standard.

• Read the stem of the question closely before committing an answer to paper.

• Understand that simply repeating the stem is unlikely to gain any credit.

• Show workings in calculation questions to avoid losing marks.

• Understand that the command word 'explain' requires a biological rationale in the 
answer and not simply a description.

• Show how data has been manipulated where required instead of simply quoting figures 
from a graph or table.

• Use time management sensibly.

• Have a greater appreciation of the scientific method, in particular the design of 
experiments.



51IAL Biology 5 WBI05 01

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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