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Introduction

Students were able to demonstrate their knowledge and understanding by tackling the wide range
of questions offered in this paper. It was clear that some students had studied the pre-release
article and were able to relate their reading to the questions asked in a meaningful way. However,
many students appear to have struggled with aspects of the paper and, in particular, with the
scientific article.

Some students attempt 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 several questions and
many students appeared to struggle to apply their knowledge to the unfamiliar scenarios that were
presented. In some cases, students produce detailed answers that do not address the question in
the context in which it is set, often gaining little credit.
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Question 1 (b) (i)
Many candidates struggled with this question. Although the question asked candidates to find the

mean heart rate and the word mean was in bold, many simply calculated a heart rate based on one
cycle and did not gain the mark.

Question 1 (b) (ii)
Most candidates found this question straight forward. The most frequent reason for not gaining a
mark was failing to address the idea of rate. Candidates did not gain a mark for simply stating that

the number of cycles or peaks would increase. They needed to say there would be more peaks in a
particular period of time or that the peaks would be closer together.

Question 1 (c)
Many candidates answered this question well. A number of candidates used the term ‘signals’; this
was not accepted in place of impulses, marking points 1 and 3. Relatively few candidates

mentioned the role of the SAN as a pacemaker (MP2).

(c) Describe the role of the sinoatrial node (SAN) in controlling heart rate.
(3)

........... SAN.. ... e pacemalre(. ¢ Hoe heack. . which . covses. o depolarsabion .
......... and..wave o excitulion to_cpread Hamugh Hee Bsiue ond couse ..
.......... contacons.. e SAN s connecked, b rhe cordinc centre
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'Ww. essaqets senk Along. Hne. s'ﬂmpulfh&&. nueve. which

............. :.F.;.....m\m

"rl\\_,_,_,_.
< {’ ResultsPlus

Examiner Comments

In this example, the candidate has described the SAN as the pacemaker
(MP2) that initiates a wave of depolarisation (MP3) in the first two lines.
The following three lines gain MP1. The candidate did not mention the role
of the wave of depolarisation in stimulating contraction of the atria (MP4)
or its action on the AVN (MP5).
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Question 2 (a)

Candidates generally produced good responses to this question gaining both available marks.

Question 2 (b)

Candidates generally produced good responses to this question gaining both available marks.
Suggestions around keyhole surgery causing less damage e.g. less blood loss and less scarring were
considered as alternatives so would only gain one mark.

Question 2 (c) (ii)

Many candidates produced good responses to this question. Marking points 1 and 2 were
frequently seen. Relatively few candidates produced a good description of how successful
outcomes could be measured or of the comparison of 7mm grafts with other sizes. Many simply
suggested test a whole range of different sizes that included 7mm. For marking point 4 they
needed to focus on comparing 7mm with other diameters.
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Question 3 (b)

Many complete responses were seen for which candidates gained full marks. A number of
candidates made reference to chemoreceptors rather than thermoreceptors. Marking point 5
required candidates to describe the return of temperature to normal. The mark was not gained for
statements about cooling the body down unless it was clearly expressed this cooling down was to

the normal or set value.

(b) Describe the role of the hypothalamus in maintaining the internal body

temperature during exercise.
(4)
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Examiner Comments

In this response, the candidate gained all four available marks. MP1 - lines
1 and 2, MP2 - lines 3 and 4 and MP3 - lines 5 and 6. The response was
also awarded MP4 - in lines 6 to 8 and the last two lines. The idea of
increased sweating linked to the cooling effect of sweating and
vasodilation to radiation of heat was accepted for increased heat loss.
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\ ResuitsPlus
, Examiner Tip

Aim to provide complete answers that are clear and unambiguous.

Question 3 (c)

This question was straightforward for most candidates and many gained full marks for complete

answers.
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Question 4 (c) (i)

Many candidates managed to complete this calculation successfully. The main reasons that did not
gain both marks were misreading values from the graph and incorrect rounding of the final answer.

(i) Using the trend lines drawn on the graphs, determine the percentage
difference in red light intensity required to stimulate 30% germination in
batches A and B, :

(2)
q- 28

e ==
G.0

N(OO

48.9 7"

f
/

<L / Resultsilus
VN Examiner Comments

In this response the candidate has clearly obtained the correct values
from the graphs, 9 and 2.8 (MP1), and has completed the calculation
correctly (MP2).

\ ResultsPlus
) Examiner Tip

Although full marks are awarded for the correct answer to a calculation
always show your working. Mistakes in transcribing the calculated answer
to the answer line or in the rounding of final answers often cause
candidates to lose marks. If there are no workings this could result in the
loss of all available marks.

IAL Biology WBIO5 01



Question 4 (c) (ii)

Many candidates struggled to describe the results presented to them. Some candidates
misinterpreted the data and described batches B and C as being exposed to red light for 3 and 24
hours, rather than at 3 and 24 hours. Very few candidates commented on the effect of far-red light
(MP1) or the change in the gradient for either batch B or C (MP4). Some candidates ignored the
command word, describe, and tried to explain the results gaining no credit for the explanation.

(ii) Describe the effect of light exposure on the germination of these seeds.

e eecase gn | _,_5_'!'1__'( ______ erposue  Mneredse. e aenyaijpnehion .

AN

i =7 _
4 / Resultsilus
VN Examiner Comments

In this response the candidate gained one mark (MP2). Unfortunately, the
candidate ignored the instruction to describe the results and gave an
explanation instead, for which no marks were available.

\ ResuitsPlus
| Examiner Tip

Pay attention to command words. In particular, describe and explain
require very different responses. If you give an explanation when asked
for a description you may lose marks.

If you are not sure about your answer, look ahead to the next question. It
may be that the next question is asking for an explanation of the data and
you then have a better idea of what you need to include or not include in a
description of the data.
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(i) Describe the effect of light exposure on the germination of these seeds.
(3)
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' { ResultsPlus

Examiner Comments

In this response the candidate gained two marks (MP2 and 3) in lines 3 to
7. The first two lines did not gain MP1. For MP1, candidates had to state
that far-red light inhibited germination.
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Question 4 (c) (iii)
Those candidates that understood the experiment were able to gain full marks demonstrating their
understanding of the role of phytochromes in germination. Many candidates who did not apply

their knowledge and understanding of phytochromes to the context of this question were still able
to access some of the marking points (MP1 and 3).

(i) Using your knowledge of photoreceptors, suggest an explanation for the
results of this experiment.

The bage od oL m{t‘au cononelidie. .
$-}L&P‘M'}nd’\m
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Examiner Comments

In this response the candidate provided a good explanation for the data
provided. MP3 - lines 1 and 2, MP4 - lines 4 and 5, MP1 - lines 5 and 6 and

MP2- lines 6 and 7.
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, Examiner Tip

Always check your answers to make sure you have made all the points you
want to. This candidate has underlined each bit of information they think
is important. This demonstrates they have checked their answer. You do
not need to underline but you should check.
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Question 5 (b) (i)

Candidates were provided with some information collected from an investigation of respiration in
alligators. Candidates were asked to describe and explain the results. Many candidates produced a

good description of the results (MP1, 2 and 3). However, candidates often struggled to provide
sensible explanations (MP4 to 8).

*(I) Describe and explain the results of this investigation.

(6)
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1
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Examiner Comments

In this response the candidate has gained 6 marks. MP1, 2 and 3 - in the

first 5 lines, MP5 - lines 8 and 9, MP7 - lines 11 and 12 and MP4 - |last 2
lines.
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Question 5 (b) (ii)
(i) After stopping exercise the oxygen consumption of the alligator increases.

Explain why the oxygen consumption of an alligator increases after a short
period of activity.

_The therd Porund. of .adinlg, \awbic..........
............... \m.me m]lm ﬂm}: Emcﬂ.um Rockali. Tholadale
21 tvampelad fooaugh bledlfo liven to. bnmdhm:h

ResultsPlus

Examiner Comments

In this response the candidate gained three marks. MP1 - lines 1 and 2,
MP2 - lines 3to 5 and MP6 - last line. MP2 was allowed for the oxygen
being required to oxidise the lactate back to pyruvate. A simple statement
that lactate is oxidised would not be sufficient.
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After stopping exercise the oxygen consumption of the alligator increases.

Explain why the oxygen consumption of an alligator increases after a short
period of activity.
(3)

l«'ogmd

Because. . the . muscles  stop. .. .«oor

peduce. . Jactic. aad  dhat  drops . e blese ..

merobc‘fﬁﬁpraﬂmlﬁ fovoured. So Ahls

.
< {/ Resultslus

Examiner Comments

In this response the candidate gained one mark (MP1).

P~ r\ ResultsPlus

- Examiner Tip

Candidates can be asked different types of 'explain' questions, 'Explain
how ..." and 'Explain why...' This is an explain why question but the
candidate has provided an explain how answer. Make sure you read the
question carefully and give the correct 'why' or 'how' answer.

Question 5 (b) (iii)

Candidates were provided with some information collected from an investigation of respiration in
alligators. Candidates were asked to describe and explain the results. Many candidates produced a
good description of the results (MP1, 2 and 3). However, candidates often struggled to provide
sensible explanations (MP4 to 8).
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Question 6 (a) (i)

A large number of candidates ignored the reference to ‘in this study’ in the question. These
candidates often gave a good explanation of what is meant by the term the critical window (MP1).
However, unless candidates made reference to the development of the ventilation centre or the
need of oxygen as the required external stimulus they did not gain a second mark.

6 A study was carried out to investigate the critical window in the development of the
ventilation centre in rats.

(a) In this study, groups of newborn rats were exposed to a five-day period of
low oxygen concentration, beginning on day 1, day 11 or day 21 after birth.

A control group was also included, in which newborn rats were not exposed to a
low oxygen concentration.

The rats were allowed to grow to adulthood. They were then tested for their
change in breathing after they were exposed to a low oxygen concentration.

The table below shows the results of this study.

control 27 +0.10
low oxygen concentration

fordays 1to 5 24 +0.07
low oxygen concentration 1 —0.24

for days 11to 15

low oxygen concentration
for days 21 to 25

29 +0.15

(i) Explain what is meant by the term critical window in this study.

@M]WW—*& Feets on Mo ox

' { ResultsPlus

Examiner Comments

In this response the candidate has ignored the context of the question and
has simply given a definition of 'critical window' (MP1).
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Q ResultsPlus
Examiner Tip

When appropriate make sure you provide answers in the context of the
question.

(i) Explain what is meant by the term critical window in this study.
(2)

Cf‘h'&'!ﬁ&kkﬁ.}xn&{]m\S"fl"‘ﬁpﬁrlﬂqﬁi}ﬁhmﬁduﬁfg
w‘mchr\ﬁms\muhwer“equwedﬁs‘oirhn+

SUPARSES A0 e . oeoio.. Coa... focea. n thir

N A AR LT T P T

ResultsPlus

Examiner Comments

In this response the candidate has explained what the critical window is
(MP1) and has linked development of the exposure to oxygen (MP2).

(i) Explain what is meant by the term critical window in this study.
(2)

T GO e A0 A Sy G AL el od Mg
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ResultsPlus

Examiner Comments

In this response the candidate has explained what the critical window is
(MP1) and has linked it to development of the ventilation centre (MP3).

IAL Biology WBI05 01

17



18

Question 6 (a) (ii)

Many candidates struggled to describe the results of the study. The main observations that can be
drawn from the data are that low oxygen concentration at 11 to 15 days reduces the mean increase
in breathing rate and causes a negative change in tidal volume (MP1 and 2).It can also be concluded
that the 1 - 5 and 21 - 25 day groups were similar to the control group (MP3). Many candidates
simply transcribed the table into text or described in detail, often with data manipulation, the small
changes between the control and each group. Often candidates failed to emphasise that it was the
11 - 15 day group that exhibited significant changes from the control.

Question 6 (b)

(b) Describe the role of the ventilation centre in controlling the breathing response
to a short period of low oxygen concentration in the control rats,

(4)

_________ TrmuOz_(anmmimmwmmrrdxmahyih(
............ Lhm.u_;_u..f. fur.sm}b{cwohdkaﬂumaomlalhmmchmd
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________________ e 0 I bredimnc—rok uphmcjmmmiﬂmqr}a\
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........... hr.cu.‘mn___ LT 7 T Tl are oV reat I Mudlces to Conpuct
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Examiner Comments

In this response the candidate gained 4 marks. MP2 - lines 1 and 2, MP3 -
lines 2 and 3, MP4 - line 4 and MP5 line 5 and 6. MP6 - last four lines For
MP4 'more impulses' was accepted as just sufficient for more frequent.
Sending impulses by itself would not have been accepted. For MP6
'increasing tidal volume' was accepted for increased depth. So, together
with increased rate of breathing MP6 could be awarded.
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Question 6 (c)

This question proved to be straightforward with most candidates being able to produce at least one
reason to justify the use of rats in the study. Marking points most frequently seen were MP1 and 2.
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Question 7 (a)

Candidates often recognised that ‘targeting’ the neuromuscular system would paralyse or
incapacitate the potential prey (MP3). However, relatively few candidates clearly linked this to the
idea that nervous communication is rapid (MP2) or explicitly stated that the neuromuscular system
controls movement (MP1).

7 The scientific article you have studied is adapted from Venom: The secrets of nature’s
deadliest weapon, R Jenner and E Undheim, The Natural History Museum, 2017,

Use the information from this article and your own knowledge to answer the
following questions.

(a) Suggest why targeting the neuromuscular system is the quickest way of deterring
or debilitating an adversary or potential prey (paragraph 4).

Hammistom  of (2)

ol Resultslus

Examiner Comments

In this response the candidate clearly states that nerve impulses are fast
(MP2) and then conveys the idea that prey are quickly unable to move
(MP3).
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Question 7 (b)

Many candidates suggested that the neurotoxin could act as a neurotransmitter or caused the
accumulation of neurotransmitter in the synapse (MP1). Many then went on to describe the

consequences in terms of binding to the post-synaptic membrane and generating action potentials

(MP2 and 3). Very few candidates made any reference to the role of motor neurones (MP4)
(b) Explain how a neurotoxin could act on a neurone to cause ‘uncontrollable muscle
contraction’ (paragraph 5).
(3)
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Examiner Comments

In this response the candidate gained three marks. MP1 - lines 1 and 2,
MP2 - lines 3 and 4 and MP4 last to lines. The phrase 'continuous waves of
depolarisation' would be an acceptable alternative for MP3.
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Question 7 (c)
Many good responses were seen addressing all marking points. With a large number of candidates
gaining two marks for complete answers. Some candidates are still confusing primary structure

with a DNA sequence and describe the primary structure as a sequence of bases.

(c) Explain the role of the primary structure in the production of a water soluble
venom protein (paragraphs 8 and 9).

WD AADS... WAL Y RERRL...
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N

ol Resultslus

Examiner Comments

In this response the candidate has provided a complete explanation. MP1
-lines 1 and 2, MP2 - lines 3 and 4 and MP3 - lines 5 and 6, are all

available.
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Question 7 (d)

Based on a core practical this question was accessible to candidates with many good accounts
seen. Marking points 1, 2, 3 and 7 were frequently seen. Marking points 4, 5 and 6 were seen much
less frequently. Many candidates simply described how an antibiotic property could be
demonstrated. To answer the question fully candidates needed to express the idea of testing the
antibiotic and haemolymph at different concentrations (MP5) and against different microorganisms
(MP4). They also needed to explain how the antibiotic properties could be compared (MP6). Simply
stating that the diameter of the clear zone would be measured was not sufficient for MP6.
Candidates need to explain how the area of the clear zone relates to antimicrobial activity, e.g. the
larger the area of the clear zone the more effective the antibiotic.

*(d) Describe how the antimicrobial properties of scorpion haemolymph could be

compared with an antibiotic such as penicillin (paragraph 11).
(5)
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Examiner Comments

In this response the candidate gained 5 marks. MP7 - line 7, MP1 - line 6,
MP2 - lines 8 and 9, MP3 - line 12 and MP6 lines 16 to 18. The candidate
did not make any reference to using different microorganisms (MP4) or of
testing different concentrations of antibiotic (MP5).
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Question 7 (e)

This question was straightforward for many candidates with many good answers being seen.

(e) Explain why blocking potassium channels in neurones causes continuous nerve
impulses (paragraph 12).

............................... ?a-\g\m.& AN AOWMS. L aedesT . doEs
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Examiner Comments

In this response the candidate gains both available marks. MP1 - lines 1 to
3, MP2 - lines 4 and 5 and MP3 5 to 7. In the context of this question the
phrase 'the neurone stays depolarised' was accepted for MP2. However, in
a different context candidates might be expected to make specific
reference to the membrane being depolarised.

i
2 A

& r\ ResultsPlus

Examiner Tip

When describing processes involved in nerve conduction, e.g.
depolarisation, it is better to locate the process to the membrane than to
the cell. The membrane stays depolarised' is a better response than 'the
neurone stays depolarised'.
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Question 7 (f)

The idea of how a particular trait or phenotype can evolve is familiar to many candidates and a
number of complete responses were seen. MP1, 2, 3 and 4 were frequently seen. Very few
candidates made any comparison to the German cockroach (MP5). A small but significant number
of candidates expressed ideas around evolution poorly. One concerning misconception is that a
selective pressure will cause mutations that lead to evolution. For marking point 1 candidates
needed to make it clear that mutations take place at random. If candidates linked the occurrence of
mutations to the presence of a selective pressure then they did not gain MP1.

(f) Suggest how resistance to the neurotoxin of the African tarantula evolved in the
American cockroach but not in the German cockroach (paragraph 14).
(4)

ho_longey able Jo hind, Selectien frestuve dve fo
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N

ol ResultsPlus

Examiner Comments

In this response the candidate gains all four available marks. MP1 - line 1,
MP3 lines 4 and 5, MP2 - lines 6to 8, MP4 - lines 9 and 10 and MP5 - last
three lines.
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Question 7 (g)

Candidates recognising that this question was asking about the release of neurotransmitter at
synapses generally scored well. Marking points 2 and 3 were frequently seen. Many candidates did
not mention calcium ions binding to the neurotransmitter vesicles (MP1).

(g) Explain how alpha-latrotoxin causes the release of neurotransmitters (paragraph 22).
(3)

........................... AT R VVAS VNPT ~ b A~ 5 1.7 VU SR =t B o o ors WP, o o B e

ol ResultsPlus

Examiner Comments

This is a good example which clearly gains all three marking points.
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Question 7 (h)

Although candidates are familiar with serotonin from the specification, its role in stimulating pain is
novel. It was pleasing to see many good responses to this question, suggesting that candidates had
engaged well with the pre-release material. The most frequently seen marking points were MP1
and MP2. Relatively few candidates mentioned sensory neurones or transmission of impulses to
the brain (MP3 and MP4).

(h) Suggest how the release of serotonin can cause pain (paragraph 23).
T (3)

.......... Dereterin. M. e cewaliansider meased  fom. gresyeple

...... IIMELIANDDN MR S0 o s s 3881553515555 858513555 5155550853t

SR binds e andawkivales bk sensidive. pain veseetor.
B\ T ey P v ww\%ﬂﬂ&-d?ﬂn ....... Here 1m‘>-k‘xr:>°-ﬂ ..... o O S

.
< {/ Resultslus

Examiner Comments

This is an example of a good response with the candidate gaining three
marks from marking points 1, 2, 3 and 4.
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Question 7 (i)

Many candidates correctly suggested using fMRI (MP1). However, a number struggled to suggest
how the effect would be shown, e.g. comparing before and after being stung.

(i) Some venoms cause a‘lingering pain’ (paragraph 25).

Describe how the effects of one of these venoms on the brain could be observed.
(2)

il AU I Ao B NAR Ly AW e ALV, O R LAY
LAY M. JYBARL. LA, 28 LAOALIEM 2 ELRL
Maﬂ&fh&wQquamm‘hqa,pmmgubfhrmu#kﬁﬂwg

A AL DAL D . PLAL. P W it avt aceieR.

AR 0k AL Rralh... LA paLA.. saach. o doe a2
cernnrnisssirsn Dbl ORI AL JRRLANL.. ANS.. A LBL.. L XPALALY.. T INL VNI,

Fee ti

ResultsPlus

Examiner Comments

In this response the candidate gained both marks, MP - line 1 and MP2 -
line 6 and 7.
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Question 7 (j)

(j) The honeybee sting is painful (paragraph 26).
Animals can learn to recognise the sound of honeybees, and can avoid being stung.

Suggest how this Iearnlgg could be investigated.

(41

an. .......... &mnk 6’% .Mkimurﬂs abaeh..... 'k eauuk éma\
a’f ..... Q ee.. % %d\’«h% ........ “= M

/ Resultslus

Examiner Comments

In this response the candidate has described animals being stung (MP1)
and then observing the response of the animals when they hear the
sound of bees (MP3). The candidate then explains how they would
demonstrate learning (MP4). It is not clear from the response that the
animals being stung hear the bees as they are being stung (MP2).
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Paper Summary

The paper gave students the opportunity to demonstrate their knowledge and understanding, their
ability to apply this knowledge to unfamiliar scenarios and their ability to draw together links
between different areas of the specification.

In order to avoid common pitfalls in future papers it would be helpful to:

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;

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 students to offer biological rationale in
their response and not sole 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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