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Introduction
Candidates were able to demonstrate their knowledge and understanding by tackling the wide

range of questions offered in this paper. It was clear that some candidates had studied the pre-

release article and were able to relate their reading to the questions asked in a meaningful way.

However, many appear to have struggled with aspects of the paper and, in particular, with the

scientific article.

Some candidates attempted to “set the scene” before beginning their actual response, often merely

repeating the words in the actual question. This wastes valuable time and gains no credit.

Incorrect interpretation of the wording of some questions was apparent in a number of questions

and many candidates appeared to struggle to apply their knowledge to the unfamiliar scenarios

that were presented.
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Question 1 (a) 

Most candidates are able to interpret and describe the results presented in a graphical form.

Candidates gaining all 3 available marks described the general trend (MP1) and then picked out key

features from the graph, the steepest increase (MP2) and the point at which the increase levels off

(MP3). Some made no attempt to interpret the graph and simply described each change often

calculating the percentage changes. This approach does not demonstrate an understanding of

what the graph shows and did not score well.

This concise but complete response gained all

three marks.

When asked to describe data make sure the main

features are explained. Try to avoid describing

individual changes with addressing the overall

trends.
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Question 1 (b) 

Many candidates had a good understanding of how a change in carbon dioxide concentration in

the blood would affect ventilation rate. Few candidates actually started the story with the

concentration of carbon dioxide in the alveoli (MP1), instead they went straight into the increase in

carbon dioxide concentration in the blood.

Some responses lacked sufficient detail to gain some marks. Chemoreceptors had to be located in

a suitable structure in order to gain MP3. Some candidates described how heart rate could be

affected rather than ventilation rate.

This response gained four marks for MP2, MP3,

MP4 and MP5.
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This response gained one mark, MP2. Reference to

chemoreceptors by themselves was not sufficient

for MP3. The response then goes astray and the

candidate describes control of the heart rate which

is not required.

Candidates should read questions carefully and

check they have answered the questions that were

asked.
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Question 2 (a) (iii)

Most candidates recognised that phytochromes would be involved and correctly described the slow

conversion of PFR to PR in the dark (MP1). Candidates generally struggled to convey the idea that a

critical concentration of PFR is required for germination or alternatively that once a particular

concentration of PR is reached germination is inhibited.

A number of candidates ignored the role of phytochromes and made other reasonable suggestions

(MP3). Some candidates suggested the seeds would not be able to undertake photosynthesis in the

dark. These responses did not gain MP3.

Two marks awarded for marking points one and

two.
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Marking point one was awarded. Unfortunately,

the candidate did not finish the response expected

becuase they did not include why this is important.

Candidates should always check to make sure their

answer is complete.
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Question 2 (b) (ii)

Many candidates recognised that blue light caused more curvature of the coleoptiles than red light

(MP2). Some candidates also described the general trend, that increasing the intensity of either

blue or red light increased the angle of curvature of the coleoptiles.

Both marking points were awarded for this

response.
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In this response the candidate did not describe the

relationship between light intensity and the degree

of curvature. This meant MP1 was not awarded.

The candidate also mixed up the effect of blue and

red light so did not get MP2.

When describing a graph candidates should make

sure they use both the y-axis and the x-axis labels

in their description.
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Question 2 (b) (iii)

Most candidates made a sensible suggestion and gained the mark for this question. A number of

candidates made more than one suggestion. When a candidate does this an incorrect response can

negate the mark that would be awarded for the correct response. Candidates cannot provide a list

of alternatives and leave the examiner to select the correct one.

Question 2 (b) (iv)

Many candidates provided complete answers to this question. Care needs to be taken with the way

some ideas are conveyed.

For MP2 it needed to be clear that it was the bonds between and not in cellulose that were being

broken.

For MP5 candidates needed to describe the coleoptiles bending or growing towards the light.

Coleoptiles moving towards the light was not sufficiently clear.

This comprehensive response gained four marks

from MP1, MP2, MP4, MP3 and MP5.
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This slightly confused account only gained one

mark, MP1.
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Question 3 (b) (i)

Many candidates struggled with this question. Often candidates implied that ATP was being used in

the immediate response to light by rod cells.

MP1 was often not seen as candidates just ignored the basic idea that ATP provides energy for

many cellular processes.

'Providing', 'making available' and 'releasing' were acceptable terms for MP1, but ATP 'produces'

energy was not accepted for this marking point.

This candidate has missed the point of the

question and is describing the events that occur

when light hits rhodopsin. No marks were

awarded.

Candidates need to read questions carefully and

answer the question that is asked.
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This response starts by explaining the role of ATP

in providing energy and then gives two good

examples of how the ATP is used. All three marks

were awarded MP1, MP3 and MP5.
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Question 3 (b) (ii)

This was a QWC question with the emphasis on clarity of expression. Many candidates produced

detailed responses that scored highly. In many responses the candidates described everything

from the start of glycolysis through to oxidative phosphorylation. It was not clear if this is because

they do not know the location of the different stages of respiration or if they did not read the

question carefully.

A good response that gained six marks.
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This response gained two marks, MP2 for correctly

making reference to oxidative phosphorylation.

The candidate then also described the release of

energy by electrons moving along the electron

transport chain MP4.

Unfortunately, the candidate describes pumping of

protons 'to the' inner membrane. To get MP5 it has

to be 'across' or 'through' the inner membrane not

'to it'. Similarly, to get MP 6 there must be a clear

reference to protons being pumped into the

intermembrane space.

Candidates should not describe ions, protons etc

as diffusing or being pumped 'into' membranes.

Generally, this is not credited with marks. They

should be described as moving 'across' or

'through' the membrane.
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Question 4 (a) (i)

Most candidates provided a suitable answer for this question. However, as in Q2(b)(iii) some

provided more than one alternative and sometimes this resulted in them losing the mark.

Question 4 (a) (ii)

This question proved straightforward for most candidates. MP1 was generally seen. Some

candidates did not explain how they would obtain a rate and did not divide the distance measured

by a time taken so did not achieve MP2.

In this response the candidate has started the

answer but has not remembered that to calculate

a rate you need to divide by time. Only MP1 was

awarded.

Candidates need to read answers carefully to

check they are complete.
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Question 4 (b) (i)

This calculation was accessible to many candidates. Both marks were awarded for the correct

percentage increase. Some candidates calculated a percentage decrease. If candidates showed, in

their working, the correct values from the graph they gained the working mark.

Question 4 (b) (ii)

Many candidates recognised that anaerobic respiration was taking place (MP2) and linked this to

the conversion of pyruvate to lactate (MP3). Very few candidates explained why anaerobic

respiration was taking place (MP1) or linked the oxidation of reduced NAD with the conversion of

pyruvate to lactate (MP4).

This response gained two marks, MP2 and MP3.

Candidates should think about the reason for

something happening. In this example why is

anaerobic respiration required? It is more than just

the need for a rapid energy supply.
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Question 4 (c) 

A number of good responses were seen to this question. However, many candidates did not

recognise that there were two parts to the graph; an initial increase in oxygen consumption

followed by a decrease in oxygen consumption. These candidates generally gave incomplete

responses.

In this response the candidate has clearly gained

MP1, MP2 and MP4. MP3 was awarded, just

because of the comment about aerobic respiration

in line 11 when taken together with the comment

about anaerobic respiration in line 2. By itself a

simple statement that 'aerobic respiration takes

place' would not be sufficient for this marking

point.
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In this response the candidate gained MP2 (lines 1

and 2) and MP4 (lines 5 and 6).
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Question 5 (b) (ii)

Candidates generally provided complete responses to this question. Where marks were not

awarded it was generally because candidates were incorrectly recalling details of the process.

A complete response that gained all three available

marks.
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Question 5 (c) (i)

This question proved difficult for most candidates. When asked about data, candidates need to

think carefully about the data provided and the question they are being asked.

In this table candidates were given the number of people with osteoarthritis and the number of

individuals in each group. Looking carefully at the data shows that with increasing physical activity

the frequency of osteoarthritis increases. The number of cases decreases but the size of the group

decreases by a greater extent. Most candidates ignored the reference to frequency in the question

and did not get the available mark.

Question 5 (c) (ii)

This question proved accessible to most candidates. Most candidates gained MP1 and many also

gained MP2

This response gained both marks.
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This response does not address the question

asked and gained no marks.

Question 5 (c) (iii)

This was another familiar question and many candidates gained both marks.
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Question 6 (a) 

Candidates were provided with some information about an experiment, carried out using a single

cuttlefish, and then asked to suggest improvements.

Many candidates suggested using more cuttlefish (MP1). Some candidates also looked at the data

provided and suggested that sound intensities above 165 a.u. (MP2) or that smaller increments of

sound intensity or frequency could be investigated (MP3). A number of candidates made

suggestions about controlling conditions or controlling the age and gender of the cuttlefish etc

which did not gain any credit. When asked to suggest improvements to an experiment, candidates

should limit their suggestions to improvements around the information that is provided.
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One mark for the idea of repeats, MP1.

When candidates are asked to suggest how an

experiment could be improved, they need to use

the information provided to help answer the

question. General comments about controlling

variables are not going to get marks.

Both marks were awarded for MP1 and MP3.
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Question 6 (b) 

In this question candidates were asked to suggest how habituation of cuttlefish to a sound could be

investigated. MPs 1 and 2 were awarded for selecting information from the table about sounds

cuttlefish respond to. Few candidates actually made reference to this information and did not get

either MP1 or 2. Relatively few candidates made any reference to the idea of exposing the cuttlefish

to the same sound at regular time intervals MP4. MPs 3, 5 and 6 were frequently seen.

This candidate recognised that the question was

asking how habituation could be demonstrated.

The candidate then went on to use information

from the table to help design an experiment. Four

marks were awarded from, MP 2, 1, 4, 5 and 3.

Many candidates tried to argue that the data given

as part of the question showed habituation, but

this was incorrect. It is important that questions

are read carefully.
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Question 7 (a) 

Many candidates produced a reasonably complete account of how mammals can maintain a core

body temperature. However, few candidates linked this to the Star nosed mole. As a consequence,

MPs 1, 2 and 3 were rarely seen.

In this response the candidate gained five marks.

MP6 line 2, MP1 lines 2 and 3, MP4 inside the

smooth brackets on lines 7 and 8, MP1 and 5 in the

last three lines.

This is a good example of how candidates can link

their biological knowledge to the circumstances of

a particular organism.
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This response gained two marks. MP6 for

reference to the hypothalamus and MP8 for

vasoconstriction reducing heat loss. MP4 was not

awarded for 'increasing metabolic processes'. A

response for MP4 should be in the context of this

particular animal and increasing metabolic rate

was not seen to mean the same as having a high

rate metabolic rate to begin with.
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If a question is in the context of a particular

organism, especially if it is from the scientific

article, candidates should link their response to the

context, as it is likely some of the marks will be

linked to the specific example or context.
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Question 7 (b) 

A pleasing number of candidates were able to give a good explanation of why a structure can be

described as an organ. MP1 had to be about different tissues or cell types. Simple reference to

'different cells' was not enough for this marking point.

An excellent response that describes what an

organ is in the context of papillae of the star-nosed

mole. Both marks were awarded.

This response shows candidates how it is possible

to answer questions in the context of the question.
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In this response the candidate has gained MP1

only. Working together to perform 'more

specialised functions' was not accepted for MP2.
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Question 7 (c) 

Candidates generally described the initiation of an action potential beginning with sodium ion

channels opening. However, many gave their response in the context of a synapse so gave several

details that were not required. Relatively few candidates attempted to explain how a nerve impulse

could begin in a nerve ending (MP1).

Only MP4 was awarded.

When candidates check their answer to a question

they should notice the number of marks available.

Then ask themselves, have I included the relevant

number of points in my answer?
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This response demonstrates that the candidate

has studied the pre-release article and has

prepared well for the examination. All four

marking points are present in the response and a

maximum score of three was awarded.

Candidates should make sure they use the pre-

release material to help them prepare for the

exam.

34     IAL Biology WBI05 01



Question 7 (d) 

Most candidates gained either MP1 or 3. Very few seem to have considered how the structures

described in the article work.

Question 7 (e) 

Many candidates demonstrated an understanding of the ideas of differentiation. However, they

often did not sufficiently express their understanding to gain marks.

Many mentioned differentiation, but did not say 'from a stem cell', so did not gain MP1. Candidates

often described the activation and deactivation of genes but did not mention transcription factors

and did not gain MP3. Candidates often made reference to genes specific to Schwann cells but did

not link these to the production of myelin and did not achieve MP4. A small number of candidates

described the myelin gene; As myelin itself is not a protein, this was not accepted for MP4.

This is an example of a good response. Three

marks were for MP1 in lines 1 and 2, MP2 in line 2,

MP3 in line 3 and MP4 in lines 5 to 7.
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In this response the candidate has not adequately

expressed relevant ideas clearly. It was just

sufficient to award MP2. For MP3 the term

transcription factors had to be used.
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Question 7 (f) 

Many candidates produced reasonable explanations and scored well. However, a large number of

candidates simply repeated information from the article and did not gain many marks.

This response gained MPs 1, 2 and 3 in the last

four lines.
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More action potentials generated by the 11th

appendage was accepted for MP1. No other

marking points were seen.

38     IAL Biology WBI05 01



Question 7 (g) 

For MP1 candidates needed to include the idea of time and not just 'period'.

MP2 was expressed in several different ways and was frequently seen.

Relatively few candidates discussed the idea of unresponsiveness before and after the critical

period (MP3).

This response was too vague and did not gain any

marks.

This clear and concise response gained both

available marks. It could have been improved by

linking the response to the context of the question

i.e. the star-nosed mole.
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Question 7 (h) 

This question was on a familiar topic for candidates and many good responses were seen. The

QWC mark was for logical sequence and generally no penalty was applied.

The main reason candidates did not gain particular marks was because they referred to 'metals'

rather than 'metal ions'. Candidates should be describing sodium or calcium ions and channels for

sodium or calcium ions.

This is an example of a well written response that

covers all the MPs. A maximum of five marks were

awarded.
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Two marks were awarded for this response, MP3

and MP6. MP7 was not awarded for depolarisation

of the cell or transfer of nerve impulses.

Candidates had to describe the membrane being

depolarised or the initiation of impulses in the post

synaptic neurone.
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Question 7 (i) 

This question was accessible to candidates.Many were able to describe the experiments used to

demonstrate critical windows associated with the development of sight. Frequently, these

responses contained significant detail.

This reponse gained three marks for MPs 2, 3 and

4.
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One mark was awarded for this response MP1.
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Question 7 (j) 

Candidates often demonstrated a good understanding of the speciation. Although not essential on

this occasion, candidates frequently ignored the context and gave a general description of

speciation.

A good account of speciation that gained all three

available marks.

The candidate has linked an account of speciation

to the star-nosed mole. The only way to improve

this response would be to link advantageous

alleles to the star-nosed mole.
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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.

Understand that the command word explain expects candidates to offer biological rationale in

their response and not solely description.
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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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