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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.

(a) Using the information in the graph, describe the results of this investigation.
(3)

ResultsPlus

Examiner Comments

This concise but complete response gained all
three marks.

ResultsPlus

Examiner Tip

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.

(b) Explain how changes in the concentration of CO, lead to changes in the
ventilation rate of the kangaroo rat.

(4)
ngeeared. 0y oneniranon... m. ngs.. wi). \nuwase. (Ou... ..
~onenenon. . an..bood. ... This. Wi, deltase. the plt......
.0k Ane._0100d _and.. wil). be cderecred bt hemoxiteprer.
Jn.Ahe (acondl acrenes of  dne. movse.. Thes will ...
Lbe o aexesedd by the ventanon. enyel n. e ...
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%Z ResultsPlus
Examiner Comments

This response gained four marks for MP2, MP3,
MP4 and MP5.
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(b) Explain how changes in the concentration of CO, lead to changes in the
ventilation rate of the kangaroo rat.
(4)

Mok (Oy.in.Moe. oed. \owead Noe... A G He. A0 IaD
- Selonendo. Ldnde. seads. Dhpdaeh. T2 10 oo 00 ...
L NEAR A - vax . o, 0nove. (O, COnm AR OX 0L VDR

ResultsPlus

Examiner Comments

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.

ResultsPlus
Examiner Tip

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.

uggest why the percentage of these seeds that germinate in no light
graduall ases .

In ..... ho liglt | RIS S ‘cm,..l..\_j ..
L dme. % ______ Nees,... 4‘9@ QQQQQS

o grecchis cmn csm P

ResultsPlus

Examiner Comments

Two marks awarded for marking points one and
two.
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(iii) Suggest why the percentage of these seeds that germinate in no light
gradually decreases over a period of time.

(2)
s convevlted -&O

ResultsPlus

Examiner Comments

Marking point one was awarded. Unfortunately,
the candidate did not finish the response expected
becuase they did not include why this is important.

ResultsPlus
Examiner Tip

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.

(ii) Using the information in the graph, compare the effect of red light and
blue light on the curvature of the coleoptiles.
(2)

...... ﬂ&:nsmugummrﬂwmmmmw
wear emgle of aurvature.

ResultsPlus

Examiner Comments

Both marking points were awarded for this
response.
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(i) Using the information in the graph, compare the effect of red light and
blue light on the curvature of the coleoptiles.

\ncfﬁﬁjesgs

ResultsPlus

Examiner Comments

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.

ResultsP
Examiner Tip

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.

(iv) Explain the role of IAA in the effect of light on these coleoptiles.
(4)

o JAR T o0@ HYPES ot avuath bortvene. TAR tsotes ook e ...
............ +1p 4%;\1@1%%@\@@%&1@9@%3&#
_______________ . the side_ W ithed ex?oswe{—\ﬁwmwuﬁﬂmaww

e RXPRSWIE uf—lgwtm\-dbﬂm ......... Posn-0chive. piaps.. pap.. £11 ons. ok
r{"fhccwgo%e?}-idkew&sfsAumhuh\hhd%e& ..... recegierson.......

ResultsPlus

Examiner Comments

This comprehensive response gained four marks
from MP1, MP2, MP4, MP3 and MP5.
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(iv) Explain the role of IAA in the effect of light on these coleoptiles.

(@
0005 o Mormene.. Mok 1o, Prakieseptor. and 1 3. Densinve. Yo

\Aﬂx\-m\mhﬁ.\yB:aU%\kam\nj\mmﬁ}j%'iﬁﬁgﬁﬁesmb
M e PSR o Me_prank gark Clig of shodt) widnese W

\».cg«k 1o usedby Wiiea . e Sheek o TNk attumalabts cuae
(e We \;QJ\h ond s We ﬁ;\ade& oot of We Snod ‘C\QWM_

%miﬁmkﬁsxt\&m‘ﬁ Sy ‘\?EN& llllllllll

<ZZ ResultsPlus
Examiner Comments

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.

(b) Rod cells contain large numbers of mitochondria.

(i) Describe the role of ATP in the response of rod cells to light.

3)
______________________ As  lUght  emters  the Reodcelle = ATP s
.. Used 1o (envert  vhodopsin . inkd  Opsin_and..
........... vebinal —and.  cuso  converds . Cis- vetinal cato.

NS o e

ResultsPlus

Examiner Comments

This candidate has missed the point of the
guestion and is describing the events that occur
when light hits rhodopsin. No marks were
awarded.

ResuitsP
Examiner Tip

Candidates need to read questions carefully and
answer the question that is asked.
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(b) Rod cells contain large numbers of mitochondria.

(i) Describe the role of ATP in the response of rod cells to light.

. (3)
............ /V\*\'t‘t?c‘/"\ndr\‘afﬁﬂg%nwkm&{—AT‘p%snﬂxut‘s-

A’TPl‘&%mwﬁgﬂh&&mu‘g%.

A‘TPi\bucaﬂ.dﬁv\ﬂx@rmicdlaf@m}wud%ﬂ
e PIOAE..... DAL WA A0S oudsid e Pne el o
A’TPI.Q,a.lgﬁue,g,dfmbﬂn&eap%nunim

018 = Cehivad dwme boack to gethers tnbe Chedopsia
Whmﬂ\&rﬁl‘&h@\mﬁh%

ResultsPlus

Examiner Comments

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.

14 |IAL Biology WBIO5 01



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.

Describe how@s produced in mitochondria.
(6)

Bythe_pocess called. oxidative . Phosphorylation: reduced 4AD .

GMML&@AFAD:&[CM&HSWAMSMWMQhMS
axe split itz protons and electans: the. €lechons te ave

fans fofted along & The the. Cechon o ol chasn (ETC). lgsug
energy ak. each Camer The e vt E1C in lecatedn
The inecmembrae of the. mﬁmhmdﬁ The. electon Mm

wie tha enedy b pumy gretons {N e mitechandda) matrixfo.
the. iMdecmembmte. Spuce. .. The.. pmlpns actumalate i\ the. mlesmemoare

nurﬂx... Tﬁ;ener% i!mdma& ..... Canres. fha ﬁmmml
e with AT Pm Qrpesty o convet APl and. Memganic. phosphak
o AT (A0f e 2 Ave): The Movement of Pt hydagen mas.
ocmss the membane 1 Called chemismosis

%Z ResultsPlus
Examiner Comments

A good response that gained six marks.
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*(ii) Describe how ATP is produced in mitochondria.
(6)

___________DE__!z}_dil_}_i_u_e________?h_m?h‘??‘.se&]ﬂkt.l'.nh........'.'.'A.....m.{.t.a.uh.n.ﬁd.n.'.@..,........E..'l...e.g..h‘u.:.’.T!..S.......,’1'.11........................
E\f@hvnhampo(rcham,rﬁosmﬂenﬁﬂwMealwpwwmﬂ*,

E‘Torn ....... madiX. I b NGO
e Fnﬁfﬂ‘j ......... veleasec so... HY viaever back o pateix. 1o orm ATP
ResultsPlus

Examiner Comments

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.

‘ ResultsP!
Examiner Tip

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.

(i) Describe how this apparatus could be used to calculate the rate of respiration

of the sand lizard.
(2)

Measure the 19n3+h off 4he il dmp moved M the canI[arj 4ube

ResultsPlus

Examiner Comments

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.

ResultsPlus

Examiner Tip

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).

(ii) Explain the change in mean muscle lactate concentration during the exercise.

(3)

ResultsPlus

Examiner Comments

This response gained two marks, MP2 and MP3.

ResultsP!
Examiner Tip

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.

Explain the changes in the oxygen consumption of this sand lizard.

(4)
_The oAygen comsumption inoreases unhl aommwres aﬁar eXeCice.
e Tespiration taren plaa
THis 18 UECGL&SE R

............... - there's owqen m S0 the 4

:nnwmr "Hﬂ!' q{-wp-ao-mmmy—a#m bepel 30 MiNUtes Aftes

QRQFGG @
mexmms?,,\ j‘ht MWM wnsum;rhnn demes by d.6 dm g day’.

%z ResultsPlus
Examiner Comments

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.

IAL Biology WBI05 01
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Explain the changes in the oxygen consumption of this sand lizard.
(4)

\]
Non TS 1% chuns. 20 sREERArpaal . Aot 1s nesded to e rmpoyed - md A
atanvalored

csovext Nogtele. btk mts w pamavole. oc_gbens ot (vey . Tha seussn...

_novexhin ot otteM woohen  amtian, KEREY 20 eaaten, ot \astole ona,
Jeema sevedisd. 30 Srus e sensunagiim Srvgs. badh. Lo veoma. aftsr 2o
mxoaales o Ty ol f5nal. suddse o eaghmiim, ookt 8. SR Wigle s

ResultsPlus

Examiner Comments

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.

(i) Describe the role of calcium ions in the sliding filament theory of
muscle contraction.

(3)

[2iease. calcium. iens M. fne. SAIRMLIR., foen. ealeium Jong. kind to. repenin...

GRS, 1t f2. NN

ronen. MURCIZ. J6. ot StmUSt ). ATP. Bines. veifn. 02 Myesin. heas ana TP
Syhinsse | Wit the helP of calcm 1ons changes TP to APP and Pi.so. ...

18 o). e yesin. hean char

F0. 8. OB POSTHON..

ResultsPlus

Examiner Comments

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

(i) Explain why the scientists were able to suggest that BMI d the

frequency of cases of osteoarthritis in this study.
T (2)

.......... e tonae nais owNag  and DML fox ol were Apite simdloy. .

et et ek ditkerense  n We B\ b individugls daing
............ 2 .......mm:.s....__.___nﬁ.._.._.mm..........S}M}\s.7&.s;o_\\.........___sn..c.‘xiu.ikx‘............om!.........&........m.ms........o..?.........?hx\ﬁ.l.m\..............

......... w.\m\,

Examiner Comments

This response gained both marks.
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(ii) Explain why the scientists were able to suggest that BMI does not affect the
frequency of cases of osteoarthritis in this study.
(2)

Evméha@b’fhemfdﬂle”ms'rﬂ/frf&m—ﬁ)wsﬁf252:3,?', ...............
Ahe_number of cases of osteoarthis @ at.2 B memisg it hes decriat
..... nat. inceased. bot dhok. 15 0o BfCL ...

ResultsPlus

Examiner Comments

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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6 The photograph below shows the common cuttlefish, Sepia officinalis, a marine invertebrate,

Magnification x0.2

When in danger, cuttlefish can exhibit a flight response that includes squirting water
containing a dark ink.

In an experiment, one cuttlefish was exposed to sounds of different intensity and
frequency. The cuttlefish was observed for a flight response.

The results are shown in the table below.

165
160
155
150
140
130
120

Flight response-

(a) Give two ways in which this experiment could be improved.

_________________________ e AOCOROEL. . X0 BSOS, S02€
........................... - Comuel nedoldes..ex: YemPeadwe , species of fish
k\ﬂpemclm\ume ....... o S
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ResultsPlus

Examiner Comments

One mark for the idea of repeats, MP1.

ResultsPlus
Examiner Tip

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.

(a) Give two ways in which this experiment could be improved.
_ (2)

Spredld ngveds 6 Sourd ity | feguenins useo.

Lﬂfmffwwﬁmfmw&/’j :

-

ResultsPlus

Examiner Comments

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.

(b) Cuttlefish can become habituated to sound.

Using the information in the table and your own knowledge, explain how it could
be shown that cuttlefish can become habituated to sound.

(4)

N which...it... com.. recive.., ke 185 oi... F/'WW(M‘?

Maiwﬂfyp&s ....... | R e

mm”fw ..... Msrewses., M. for. ink. water. Lo

w{?naﬂ.{ﬁsm#:#ww&:wafﬂqk’r ..............

responid

................. tunnL. e ¢loann dearenses
................ ﬂapmimoﬂm*mﬁ%&h;am&odmwmﬁm
ResultsPlus

Examiner Comments

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.

4 ResultsPlus
Examiner Tip

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.

IAL Biology WBIO5 01
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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.

7 The scientific article you have studied is from Scientific American.

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

(a) The star-nosed mole needs to ‘survive cold northern winters’ (paragraph 2).

Suggest how this mammal maintains a steady core body temperature in a cold climate.
(5)

................. maintsin_a.. .s}*...alﬂ cm.‘hndg Hm'e-a.a.twv_ hu‘mala DPtesrac..
m‘fu.lmh'm ﬂnmuvh Fee. hypothaloanmus,. Meldmg mechonmms _such. al. as0cons-. ..

therrcrecsplors... 0. fre. . bwpothadla paus..... SHtulodts. . respente) melscing
M?IWQ\WF‘:}\BHMMW,LEMMj hos war.,

ol Res. o verBcoous. agpre. codh. ve ipreltcadt ..

... gkt below. the.  noma xyalwe 3. detsced ...

.bnpen down. Frm Pood. Covtd. Yo sed . 0. metnbi)z. reaces. edeeta

ResultsPlus

Examiner Comments

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.

ResultsPlus

Examiner Tip

This is a good example of how candidates can link
their biological knowledge to the circumstances of
a particular organism.
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7 The scientific article you have studied is from Scientific American.

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

(@) The star-nosed mole needs to ‘survive cold northern winters' (paragraph 2).

Suggest how this mammal maintains a steady core body temperature in a cold climate.
(5)

Com\mkha@#emper __ relﬁ\r\-\ermgre%pm\wnwhmh ..........
S coohiolled 0. ¥he hgpotnclomos. Te Temporecepiors.
In_Gode Cod. cerohd. Podies w0 e odey of the .
Mmole Ll send. on impelse o the  hopo¥nClumus. ...
€ Yhe kﬁ@emkre .......... (SR S i —— o Co\d. Newe. ...
Impulses. il _then ke sed ¢ long . eder . Decrace
do.efeclors. Poess .. lledoe\cjo\ueceed

wer, So \ess bect s losi Gem. Yhe

%Z ResultsPlus
Examiner Comments

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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\ Examiner Tip

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.




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.

(b) Explain why the papillae that surround the nose of the star-nosed mole are
described as organs (paragraphs 3 and 4).

724’ yﬁof//ae’ 3 710% 2f &,

ResultsPlus

Examiner Comments

An excellent response that describes what an
organ is in the context of papillae of the star-nosed
mole. Both marks were awarded.

ResultsPlus
Examiner Tip

This response shows candidates how it is possible
to answer questions in the context of the question.
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(b) Explain why the papillae that surround the nose of the star-nosed mole are
described as organs (paragraphs 3 and 4).

(2)
Binaals. ogoan - teveists 0b . voatows typadob tigwas , includivg
Sohwioama ALl Mg omeh MMMJMLKWWK@M

ResultsPlus

Examiner Comments

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).

(c) Suggest how a nerve impulse can be initiated in the ‘single nerve ending’ of a
‘lamellated receptor’ (paragraph 4).
(3)

o Shonudas, m&uuﬁlanwglmducwm&ume

Seeolonsedion... Jﬂpb&umons,m&awpmm¢ ...................
Csaoodic Vo bawed o Mag bsedoe

ResultsPlus

Examiner Comments

Only MP4 was awarded.

ResultsPlus
Examiner Tip

When candidates check their answer to a question
they should notice the number of marks available.
Then ask themselves, have | included the relevant
number of points in my answer?
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(¢) Suggest how a nerve impulse can be initiated in the ‘single nerve ending’ of a
‘lamellated receptor’ (paragraph 4),

(3)

wmwﬂmumu'%mgmdu'—mmommﬁtPf*-“wt'-ﬂ

T
o opp open: NAT jons difuse into faa cell  onel g Smevel,

shaadbus is. l00Qe. enowyl to. open. anevel. Nol caqaneds.to..

encling. Thie ononge in greNvee StiouiOl9e S5 Nal emlnngls

re0.oh, Hmefs hnresholel tlagn

VR, OMA( R OAR )t O SRASOI N4 ARLLONR. wWiGhe wilA FropnSont Tl
‘Tmpulse to e \orain .

ResultsPlus

Examiner Comments

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.

ResultsPlus
Examiner Tip

Candidates should make sure they use the pre-
release material to help them prepare for the
exam.
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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.

(e) Explain how a Schwann cell becomes specialised during its development
(paragraph 4).
(3)

...... \Whgn o Gine.. Btbre o Selmona ty, i (Ferentiated oy
. M * g‘.m-.\.'. W\L‘c\n

o

........... u‘\"“-"'*wa“\“-?sé

ResultsPlus

~ Examiner Comments

This is an example of a good response. Three
marks were for MP1 in lines 1 and 2, MP2 in line 2,
MP3in line 3 and MP4 in lines 5 to 7.
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(e) Explain how a Schwann cell becomes specialised during its development
(paragraph 4).
(3)

B Ty V-V Sy RIS, .. P R N=SREsANized... S R, ....
........ e, &M&Mahmuhﬁcwwaﬁmhum

....... ‘fm.c,e,\,\ - SREAAC . fo\-ﬁﬁf&mti\%ﬁh\ﬂemm

ResultsPlus

Examiner Comments

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.

(f) Suggest how ‘sensory neurons collecting information from the 11th appendage
are granted far more cortical territory ... than other appendages’ (paragraph 20).
(3)

TMammurn?uMyﬂmf’mfmﬂuﬂ*’
............. aﬁmdq?_}mfﬁkbrmm?mxwmgﬂaﬂr.ﬁ}
............ Mﬁfmarmﬂ-mfrmvﬂuaﬁweﬁwd%m
T V7 R s SO m—cmnmumdﬁu.ﬂ*"-a”mhjg_u
............ mhu@r;&]ﬂ:mammmmgmmm
IJhWMaannWmelmfqumMﬁﬂw

TR Y AP DARIRLY ... SAKROAS ..y AL e

fy\%fvmi,mmm,&mwhmwm

ResultsPlus

Examiner Comments

This response gained MPs 1, 2 and 3 in the last
four lines.
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(f) Suggest how ‘sensory neurons collecting information from the 11th appendage

are granted far more cortical territory ... than other appendages’ (paragraph 20).
(3)

SThe I oppendage.. Contains the  must reee
. sensory yecephors . So move. Oction. potenfiale

_ hotoke place.  Hence he [™ Oppendage
e Yfarded  more (orstical  fernfory in_ order

o hocawse greoder growth.

%Z ResultsPlus
Examiner Comments

More action potentials generated by the 11th
appendage was accepted for MP1. No other
marking points were seen.

38 |AL Biology WBIO5 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.

Rela

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

period (MP3).

(2)
(Pirst yearsod Liged
0ARcud. emod. e lortda e cmneaks......@ncl......m.\r.mm&m_m_m__
________________________ Qﬁg@m%ﬁomﬂf@mﬂﬁwM&M%dwdoP,
ResultsPlus
Examiner Comments
This response was too vague and did not gain any
marks.
(g) State what is meant by the term ‘critical periods of development’ (paragraph 23).
(2}

Cﬁhcﬂ?cqad,s ____________ o r-e?c..rt.ads .......... £ hroe  doowich

(g) State what is meant by the term ‘critical periods of development’ (paragraph 23).

aseﬂd&g ...... envitenmentkal  SHoa\s. . s m-e:e_&_edk-
venwlt o Pe  soctess ful dmLc@mnlon

ResultsPlus

Examiner Comments

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.

*(h) Explain how the nerve impulses generated in the sensory neurones of the
11th appendage are transmitted across synapses (paragraph 26).

(5)

) am reeafi? e convent s
J EXOCIYOlNS.

: c,tep& A Twe

(e PGS‘ l—

%Z ResultsPlus
Examiner Comments

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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*(h) Explain how the nerve impulses generated in the sensory neurones of the
11th appendage are transmitted across synapses (paragraph 26).

ResultsPlus

Examiner Comments

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.

() The article states that ‘early behavioural patterns in star-nosed moles—which use
the 11th appendage to suckle—contribute to activity-dependent expansion of
the fovea in the cortical maps’ (paragraph 26).

Describe how the role of the critical period in the development of the visual cortex
has been demonstrated in other mammails.

(3)

Morwads . su s Jittern e hee wxd o chow olo o cibead
ericd... &... émm)upm{Tn‘H\o_kuhd ...... and... lkeisds... @xpadreat. new.....
hoﬂ\hﬂ&mb#t‘hlm:ﬁ'n\w%n%}‘ﬁﬁiﬂ;o“whw
open- 1N opecel. %Yo _ duelged perfect m‘% ....... o bl b se2.
A%Lkrwﬁuwwﬂtdn%egx ...... wh>..0ered. and... t lv_n'ﬂw%ﬂ_ ........
Lanx;\q.«.é}ﬂl-kjt\:u\m;B‘ﬁéwhdwshuueéﬁpen#d'
mude»c\upm%khaﬂew.m&ﬁ)hSqu&T‘(‘Uluu.hmu
fow montbs bl bitlen hich. it b 00 eFet The window 1 b-§ wenks

ResultsPlus

Examiner Comments

This reponse gained three marks for MPs 2, 3 and
4.
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() The article states that ‘early behavioural patterns in star-nosed moles—which use
the 11th appendage to suckle—contribute to activity-dependent expansion of
the fovea in the cortical maps’ (paragraph 26).

Describe how the role of the critical period in the development of the visual cortex
has been demonstrated in other mammals.

(3)

Entz on fWJJ end

ResultsPlus

Examiner Comments

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.

() Explain how the star-nosed mole could have evolved as a different species from
the coast mole and Townsend's mole (paragraph 28).

(3)

} pg?ulakom size. qk& .sPrEaJ {v Jﬁfren} e, -.-."f tﬂg?‘aumﬁﬁ"’"""
onviowtntal fache and selechon. Pr&s&wdﬁ—:j soom. became.

. jﬁg mfla caﬂ Bolaled - lw each aea. P wenld be .
_. iid ........ bo ditFecont  wababion olnanjnj Mtﬁa{ld«u

________ ectes witl Mo benelicial olleles i each acea will will Suwvive
___________ anJPmnnh(alleJesMsvﬂ&afldﬁﬁ@u@y&uu

___________ wa Lu.m'........sde.dmbu...,.l:!j.....M@,.......IefroCLACJi'Me-.....f.‘mla.-}.'.'in.le'......ﬂﬂ..ﬂ%......!ﬂ.diﬂ.
l—gsrgqol\ou}l@ﬂuglunﬂotﬂﬁw.\rtcmsﬂmf&}m}ﬁfﬁ Ao

YRS

%Z ResultsPlus
Examiner Comments

A good account of speciation that gained all three
available marks.

ResultsPlus
Examiner Tip

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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