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Introduction

This paper includes multiple-choice, short-open, open-response, calculations and extended-
writing questions to test the following topics of biology:

Respiration, Muscles and the Internal Environment
Coordination, Response and Gene Technology

This paper will include a minimum of 9 marks that target mathematics at Level 2 or above 
(see Appendix 6: Mathematical skills and exemplifications). Candidates will be expected to 
apply their knowledge and understanding to familiar and unfamiliar contexts. This paper 
may contain some synoptic questions which require knowledge and understanding from 
units 1 and 2.

3 IAL Biology WBI15 01



Question 1 (a)

In this question, candidates were given a diagram of the human brain. They had to label the 
cerebral hemispheres, pituitary gland and medulla oblongata.

Candidates were good at labelling the cerebral hemispheres and the pituitary gland. However 
the medulla oblongata was often misplaced. It was often placed in the pons.

This response was awarded 2 marks.

The ability to label diagrams accurately is an important skill. Label lines 
need to be clearly identified in the answer.
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Question 1 (b)

Candidates had to complete a table naming the medulla oblongata and list the function of 
the cerebellum and cerebral hemisphere. This type of question is a good way of focussing 
candidates’ knowledge succinctly.

This response was awarded the full 2 marks.

Care needs to be taken not to 'hedge ones bets' by putting down 
several functions and hoping the examiner marks the correct one.
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Question 2 (a)(i)

In this question, candidates were required to complete a diagram of a Bowman's capsule and 
label two structures.

There were some very good diagrams with clear labelling. The proximal convoluted tubule 
needed to be present, although not necessarily labelled. There was no credit for the labelling 
of Bowman's capsule as it was in the stem of the question.
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This response was awarded the full 3 marks.

Accurate drawing is a skill that needs to be practised.

Accurate labelling is very important, particularly to where the end of 
the label is directed.
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Question 2 (b)

In this question, candidates were asked to explain how glucose reabsorption takes place in 
the nephron.

The better responses were able to explain the process of glucose reabsorption very 
accurately, including all the relevant marking points. Most candidates were clear on the 
proximal convoluted tubule as the site. However, the details of the mechanism involving 
transport molecules and co-transport with sodium ions were less clear.

This response was awarded the full 3 marks. The candidate has 
presented the answer in a clear logical form.

It is important that sodium ions are referred to rather than sodium.
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Question 3 (a)(iv)

In this question, candidates had to name the receptor that detects plasma concentration. The 
only acceptable answer was osmoreceptor. Many candidates named chemoreceptor as the 
detector.

This is an example of a response awarded the 1 mark.

Only name one receptor. If a wrong one is written down it needs to be 
clearly crossed out and the correct answer written down.
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Question 3 (b)(i)

In this question, candidates were given experimental results of internode growth following 
the application of IAA.

The majority of candidates were able to make appropriate general comments from the data. 
The focus was that increasing concentration of gibberellin increased the length or growth of 
the internode. Some of the better responses described the effects separately for each of the 
three internodes.

A general comment was needed that specified the effect of increasing gibberellin 
concentration. In addition, a comparison on the greatest or least effect on the internode. The 
majority of candidates were good at commenting on the effect of the concentration of 
gibberellin on the growth of internodes and which had the most or least growth.

Some of the better responses provided a positive correlation together with an appropriate 
statement relating the increase in gibberellin concentration to greater growth, plus a 
statement that the first internode affected most and the third internode affected least. 
However, only one is actually required for the mark point.

This response was awarded the full 2 marks.
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This response was awarded the full 2 marks.
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Question 3 (b)(ii)

In this question, candidates were asked to explain how gibberellins caused elongation of the 
internodes.

The command word in this question is ‘suggest’ and there are many acceptable ways that a 
candidate could approach the answer. The majority of candidates explained that gibberellins 
caused cell elongation and many went into great detail about the mechanism behind this. 
Some of the better responses suggested that gibberellins bind to cell surface receptors and 
acted as transcription factors.

This response was awarded the full 3 marks. The candidate made a 
relevant comment about acting as a transcription factor.
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Question 4 (a)

In this question, candidates were asked to explain why Co-beneldopa would be more 
effective that L-dopa used on its own in the treatment of Parkinson’s disease.

There were many varied responses with some weaker responses not using the information 
given in the question. The better responses not only used this information but also used 
their own knowledge about dopamine from the specification. However, weaker responses 
which gave descriptions about how increased dopamine would help a Parkinson's sufferer 
were often too vague to meet the mark point.

The majority of candidates showed a good knowledge of the blood brain barrier.
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This is an example of a response that was awarded the full 3 marks.
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Question 4 (b)(i)

In this question, candidates were given data about genes that affect the production of L-
dopa. They were asked to explain the effects demonstrated in the results table.

Overall, candidates responded well to this question. The majority of candidates were able to 
accurately describe the data shown in the table and compare the results of the control gene, 
MYB12 and CYP76 genes. The use of data was generally good. However, very few responses 
expanded on the reason why MYB12 gene and CYP76 gene used together produced the best 
results. Most of the weaker responses were too vague.
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This response was awarded 3 marks. The candidate has given a good 
comparison of the control gene, MYB12 and CYP76 genes. The data 
used from the table is accurate and the candidates has used relevant 
figures.
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This response was awarded the full 4 marks. The candidate has given 
the comparison between the control gene, MYB12 and CYP76 
accurately. There is also an explanation as to why MYB12 and CYP76 
used together produced the most L-dopa. In this example, the mark 
point was looking for the transcription factor increasing the production 
of the CYP76 protein / enzyme which leads to more L-dopa.
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Question 4 (b)(ii)

Candidates were asked to explain how tomato plants could be genetically modified to make 
the enzyme that converts tyrosine to L-dopa. This genetically modified (GM) question has 
appeared in several recent exam sessions.

Unfortunately, the majority of responses provided a generalised GM answer rather being 
specific to the tomato and L-dopa. Often both beetroot and tomato were missing from the 
responses.

Several responses referred to the gene for L-dopa while others referred to getting the gene 
from the tomato. Some restriction enzyme was clearly stated together with an appropriate 
method of insertion into the tomato.

This is a response that was awarded the full 3 marks. The candidate 
has stated the starting point of isolating the gene coding for the 
enzyme.
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Question 5 (a)(ii)

In this question, candidates were asked to compare and contrast the function of sensory and 
motor neurons.

Overall, candidates seemed more confident with the use of the 'compare and contrast' 
command words in the question. However, the expectation is for the comparisons to be in 
the same sentence. This question is also about function and several candidates went into 
great detail comparing structure.

This is a response that was awarded the full 3 marks. The candidate 
has made a good comparison of function. Relay neurones are an 
acceptable alternative to CNS.

In a nerve question, impulse needs to be used rather than signal or 
message.
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This is a response that was awarded 1 mark. The candidate has not 
followed the command words 'compare and contrast' correctly. There 
are separate paragraphs for sensory neurone and then motor 
neurone. The only mark point awarded is in the last sentence where 
there is evidence of compare and contrast with a similarity in function.
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Question 5 (b)

In this question, candidates were given details of the symptoms of Guillain Barre disease. An 
image of the neurone of a sufferer was given which showed demyelination. Candidates were 
asked to suggest the reasons why the sufferer would have these symptoms.

The majority of candidates used the information provided in the question and they were able 
to explain how the loss of myelin caused a decrease in spread of nerve transmission. The 
better responses stated loss of impulse speed, lack of saltatory conduction and that 
depolarisation no longer only occurs at the nodes of Ranvier. However, impulses being lost 
was not an acceptable response. In addition, candidates found it more of a challenge to 
explain why the symptoms occurred.
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This is a response that was awarded the full 3 marks.
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Use the information given in the question to help with the answer. It is 
there for a reason to help guide the answer.

In nerve questions use 'impulse' rather than 'signal' or 'message'.
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Question 5 (c)

In this question, candidates were tasked to explain how mutations in voltage-gated calcium 
ion channels could cause these neurological conditions.

The majority of candidates could explain how a mutation resulted in the change in shape of 
the calcium ion channel and the effect that it would have on the influx of calcium ions. 
However, many candidates went for the absolute, ie, there would be no fusion of vesicles. As 
the symptoms list were still the result of some impulses travelling, the mark scheme was 
looking for fewer vesicles and less transmitters released.

This is a response that was awarded the full 4 marks. The candidate 
has made clear reference to the effect of the mutation on the gated 
channel shape plus reference to fewer/less transmitters leading to less 
action potentials.
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Question 6 (b)(i)

In this question, candidates had to calculate the cardiac output for an individual when 
provided with the equation and data for heart rate and stroke volume. The answer needed to 
be to two significant figures.

The calculation did not present a problem to most candidates. However, some weaker 
responses failed to give the answer to the required two significant figures.

This response was awarded the full 2 marks. The candidate has given 
the correct answer to two significant figures. However, had the answer 
been wrong the workings are clear to enable the candidate to gain 
some marks.
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In calculation questions it is crucial to check how to give the answer 
and whether units are required. Many candidates are doing the 
calculation on calculators and only writing down the answer. This is 
perfectly acceptable if the answer is correct. However, if the answer is 
incorrect candidates will not gain any marks if there are no workings.
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Question 6 (b)(ii)

In this question, candidates were asked to calculate the cardiac output and cardiac index for 
two patients. The units for cardiac index was also required.

Candidates had no trouble doing the calculations for cardiac output and cardiac index. 
However, some of the weaker response failed to state the units for the cardiac index 
calculation.
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This is a response that was awarded the full 3 marks. The candidate 
has given the answer in the table and in the space below the table. 
There is a clear numerical calculation and units.
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Question 6 (b)(iii)

This was the levels-based question where candidates were required to interpret three sets of 
graphical data on the effects of differing concentrations of adrenaline on heart rate, cardiac 
index and blood pressure for young and old patients.

Some candidates often discussed the graphs but without relating the outcomes to the 
concentrations of adrenaline. However, it was pleasing to see that many candidates achieved 
level 3 through detailed comments on the graphs and using their knowledge and 
understanding of the differing effects of adrenaline on the young and old.

Some of the weaker responses stated the effects of the change in adrenaline on heart rate, 
cardiac index and blood pressure but there was no real attempt to explain the reason why 
they differ in the old and young, or any significance comment about the data.
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This is an example of a response that was awarded 3 marks.
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This is a response that was awarded 5 marks. The candidate not only 
compares the effects on both old and young but makes realistic 
suggestions as to why. This is a level 3 response but it was not awarded 
a mark of 6 as there is no statement on significance.
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Question 7 (a)

In this question, candidates were required to measure a mitochondrion and then calculate 
the magnification. The answer was required to be in standard form.

The calculation proved more challenging than expected. The measuring of the mitochondrion 
was generally accurate. However, the calculation to give the magnification was frequently 
inaccurate and many failed to give the answer in standard form. A common error was to put 
the power of 10 in a negative, eg 10–5
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This an example of a response that was awarded zero marks. The 
candidate has given the correct measurement but magnification was 
incorrect and not in standard form.

Read the question to find out how to show the answer. Make sure the 
workings are clear. Practice doing conversions of units.
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This is a response that was awarded 1 mark. The candidate has given 
the correct measurement and the calculation of magnification was 
going well. However the conversion of units was incorrect. A mark was 
awarded for the correct numerical value.
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This is a response that was awarded the full 2 marks. The candidate 
has given the answer correctly in standard form. Clear workings are 
evident and a very clear calculation.
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Question 7 (b)(ii)

In this question, candidates were provided with experimental data from using different 
substrates in respiration reactions. They were asked to use the information in the table and 
their knowledge about Krebs cycle to explain the results.

The majority of candidates have a basic understanding of aerobic respiration. However, 
matching that knowledge to the results given in a novel form from the experiment proved 
challenging. The majority of candidates could explain why the pyruvate transport inhibitor 
stopped Krebs cycle/link reaction. Some of the weaker responses gave precise details of both 
link reaction and Krebs cycle but without referring to any of the data provided from the 
experiment.

42IAL Biology WBI15 01



This is a response that was awarded the full 4 marks. It is clear as to 
what data from the table the candidate is referring. All mark points are 
clearly laid out and very succinctly.
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This is another example of a response that was awarded the full 4 
marks. Although there is no reference to the sample, it is clear as to 
which sample the candidate is referring. A good knowledge of the 
reactions in aerobic respiration is well related to the data from the 
experiment.
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Question 7 (c)(i)

In this question, candidates were required to explain the difference in the number of 
mitochondria in slow and fast twitch muscle fibres.

The majority of candidates coped very well with this question. Slow and fast twitch muscle 
fibres have appeared in several papers since the new specification was introduced. 
Therefore, candidates have a good understanding, although a few response did get the slow 
twitch more mitochondria the wrong way around. To gain full marks candidates needed to 
relate more mitochondria to sufficient oxygen supply.

This is a response that was awarded the full 3 marks. Although this 
candidate does not use the words more/less it is clear that slow twitch 
'being many' and fast twitch being 'aren't many' implies this. This 
response also has relevant increased oxygen supply.
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This is another example of a response that was awarded the full 3 
marks. The candidate has given a well thought out and clear response. 
Greater number in slow twitch, large amount myoglobin and 
respiration aerobic.
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Question 7 (c)(ii)

In this question, candidates need to explain the role of ATP in muscle contraction. Candidates 
have a good understanding of the sliding filament theory for muscle contraction. Many gave 
the full details of the theory from the initial innervation to relaxation. However, the question 
was more specific, only focussing on ATP.

This is a response that was awarded the full 4 marks. Although the 
candidates starts with the formation of the actin myosin cross bridge, 
all aspects of the markscheme are covered.
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This is another example of a response that was awarded the full 4 
marks. The candidate has started with the formation of the actin 
myosin cross bridge and all mark points are covered. Important that 
the candidate makes reference to 'myosin head' not just myosin.
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Question 8 (a)

In this question, candidates needed to describe the role of the autonomic nervous system in 
the control of breathing while resting. This question proved to be a challenge for many 
candidates. Candidates clearly know the function of chemoreceptors and where impulses go. 
However precise details about the autonomic nervous system and the ANS were often 
lacking or inaccurate. In addition, many candidates did not refer to resting that was 
mentioned in the question and only gave details about breathing.
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This is a response that was awarded the full 4 marks. The candidate 
has very succinctly described the idea of chemoreceptors with 
impulses going to the respiratory centre in the medulla, together with 
the role of the parasympathetic system in relaxing the intercostal 
muscles.

Make sure there is ample time to study the article. Much help for this 
question can be found reading around the article.
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This is another example of a response that was awarded the full 4 
marks. A very focussed and succinct response gaining full credit.
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Question 8 (b)

In this question, candidates were asked to explain how neurones could respond to different 
neurotransmitters.

Candidates could explain about receptors on the post synaptic membrane and describe a 
suitable response once the transmitter had bound to the receptor. The better responses 
commented on the different specificity of the three-dimensional shape of the receptor.

This is a response that was awarded the full 3 marks. The candidate 
referred to the post synaptic membrane with clear reference to specific 
shape. It is important that reference is to membrane not neurone.
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Question 8 (c)

In this question, candidates were asked to suggest how the sympathetic nervous system in 
immune organs could regulate inflammation. Candidates mostly referred to the release of 
histamine or cytokines and missed the initial innervation through neurotransmitters.

This is a response that was awarded the full 2 marks. This response 
starts at action on the spleen and lymph nodes leading to release of 
histamine. However, it misses the point where the SNS could release 
neurotransmitters (or a named neurotransmitter) acting on the spleen, 
thymus or lymph node.
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Question 8 (d)

In this question, candidates had to suggest how the ECG could be used to identify that a 
patient was suffering from POTS. This question proved more of a challenge than expected. 
Many responses missed the idea of recording the ECG before and after changing position. 
The description of POTS was given in the article, ‘heart rate will increase by 30bpm or the heart 
rate will exceed 120 within 10 minutes of changing position’.

This response was awarded the full 2 marks. The candidate has given a 
clear reference to the calculation of heart rate and to the heart rate of 
120 bpm.
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Question 8 (e)

Candidates found this the most challenging question. Most candidates were able to suggest 
that the bolus acted as a stimulus but then failed to suggest how the impulse stimulated the 
smooth muscle.

Candidates had an idea of reflex muscle action but found it difficult to relate it to peristalsis 
in the gut. This was particularly true where the muscle contraction/relaxation occurred. The 
weaker responses had sections of text copied from the article, which gained no credit.

This is a response that was awarded the full 4 marks. The candidate 
has written a well thought out and logical response. Bolus acting as a 
stimulus being detected by receptors, leading to innervation through 
smooth muscles. This is followed by contraction of circular muscle in 
the propulsive segment and then longitudinal muscles contract with 
circular muscles relaxing in the receiving segment.

55 IAL Biology WBI15 01



This is another example of a response that was awarded the full 4 
marks. The candidate has written a well thought out and logical 
response. Bolus as a stimulus, leading to neurotransmitters released. 
This causes circular muscles to contract and longitudinal muscle to 
relax in the propulsive segment. This is followed by correct contraction 
of longitudinal muscles and relaxation of circular muscles in receiving 
segment.
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Question 8 (f)

In this question, candidates were required to explain the meaning of the term ischaemia used 
in the article. Few candidates gave a response even close to the expected answer. The idea of 
an inadequate blood supply to a tissue or organ was required.

This is a response that was awarded zero marks. It is an example of a 
typical response where a section of the article text has been copied, in 
the hope that it contains the right answer.

This is a response that was awarded the 1 mark. The candidate has 
given a thorough answer that fits in with the context of the article.
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Question 8 (g)

In this question, candidates were asked to explain why embryological ENS cells fail to 
colonise the bowel. There were few answers other than to suggest that it was the result of a 
mutation. There were no comments related to the lack of surface receptors.

This is a response that was awarded the 1 mark. It is an example of the 
most common response.
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Question 8 (h)

Candidates were asked how the interaction of microbial and other factors could lead to IBD. 
Candidates expressed ideas about the release of histamine and how it caused an 
inflammatory response extremely well. A few candidates tried to explain how bacterial action 
or products could impact the gut.

This is a response that was awarded the full 3 marks. The candidate 
has related infection by microbes leading to release of histamine and 
subsequent vasodilation.
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This is a response that was awarded 1 mark. The candidate has not 
referenced infection by pathogen to an immune response as this is not 
in the context of microbial toxins or chemicals released by the 
pathogen.
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Paper Summary

Following the performance from this series, the following are a few suggestions for improving 
candidate performance:

Candidates need to have time to study the articles in depth.
Candidates need to refer to the command word used in the question and focus their 
response in an appropriate manner. Appendix 7 in the specification lists all the command 
words and their meanings. This is particularly true for differentiating between ‘describe’, 
‘explain’ and ‘comment’ command words.
In graphs, care needs to be taken with axes and scales.
In the levels-based question, the resource material needs to be the focus together with 
candidates own knowledge and understanding.
In calculations, it is better to show the workings as well as the answer. If the answer is 
incorrect some credit may be gained by the workings.
The interconversion of units needs to be practised.
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Grade boundaries

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

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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