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Introduction

The paper showed that candidates were able to demonstrate their knowledge and
understanding of the relevant sections of the specification. All questions were attempted by
most candidates, including those at the end of the paper, which shows that the time allotted
was sufficient.

It was clear that the vast majority of candidates had studied the pre-release article and
were able to relate their reading to the questions asked in a meaningful way.

Some students attempt to “set the scene” before beginning their actual response, often
merely repeating the words in the actual question. Irrelevant writing wastes time and gains
no credit.

Incorrect interpretation of the wording of some questions was less evident this year but
some candidates do seem to read key words and then start to write, failing to appreciate
the actual question being asked. It was pleasing to note that many candidates were able to
apply their knowledge to the unfamiliar scenarios that were presented. Overall, the level of
knowledge and understanding demonstrated was very satisfying.
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Question 1 (b) (i)

This question examined understanding of the nervous control of heart rate during

exercise. Credit was given to answers that described the role of chemoreceptors in the
aortic or carotid bodies in detecting changes in the carbon dioxide level in the blood.
Thermoreceptors in the hypothalamus or skin, and stretch receptors in the atria or skeletal
muscles, were also credited. Correct reference to the medulla, the sympathetic nervous
system and the SAN also gained credit. Many answers showed excellent understanding and
scored full marks.

(b) Nervous and hormonal control can increase the heart rate during exercise.

(i) Describe how the heart rate can be increased by nervous control during

exercise.
(4)

................... wiotch  4ncceoges the e M beact Sate back
....................... '(‘O ﬂQfTﬁO-J'

ﬁ ResultsPlus

Examiner Comments

This answer fails to include all but one of the marking
points. The only acceptable mark was for reference to
the sympathetic nervous system.

A
/ OO ResultsPlus

Examiner Tip

Candidates should look at the number of marks
available in a question and try to include at least
that number of different ideas in their answer.

1/4
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(b) Nervous and hormonal control can increase the heart rate during exercise.

(i) Describe how the heart rate can be increased by nervous control during
exercise.

(4)

______________________ sdmwc_ww_f'o&h%
Mo SAN. 'ﬂ-ﬂ& ....... heark . . voke —Qebs ;ﬂCJ'LQS.ES' ...............................................................

ﬁ ResultsPlus

Examiner Comments

This answer has five of the available marking points. The only
idea missing is that of a change in the levels of carbon dioxide.

stretch receptors
atria

cardiovascular centre
SAN

sympathetic nerve
4/4

A
@ ResultsP

us

Examiner Tip

Try to include as many ideas as possible in your
answer. Four marks were available in this question and
this answer includes five acceptable marking points so
scored a maximum of 4.
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Question 1 (b) (ii)

This question asked candidates to give one similarity and one difference between hormonal
and nervous control of heart rate. Most candidates were able to give one difference such as
hormonal being slower to take effect, or longer lasting. Credit was only given if the answer
showed the idea of a comparative comment. As such, stating that hormonal lasts a long
time was insufficient. Those who wrote that hormonal is chemical but nervous is electrical,
or that hormonal uses blood but nervous uses neurones also gained credit for these
comparative descriptions. The most common similarity seen was that they affect the SAN.

, ,
(i} Give one similarity and one difference between hormonal and nervous
control of the heart rate.

(2)

.......... .. J!w'n.; L%j e SBN

H.;‘f’wumﬁ.j ,,,,,,, ,fc.{',ﬁu-w%b ..... L5 S "U'-.Jﬂr ....... ﬂ‘-“""“w ..... bodrtodd Ca "Wf ..............................................

ﬁ ResultsPlus

Examiner Comments

This answer gained both marks for providing
an acceptable similarity - both increase heart 4
rate / both affect the SAN, and providing an Resuus
acceptable comparative comment about a
difference - hormonal is slower. Also, both
responses were linked to the heart.

2/2

Examiner Tip

When asked to provide a difference make
sure your answer is comparative.

(i) Give one similarity and one difference between hormonal and nervous
control of the heart rate.
(2)

+IUS

Examiner Tip

Examiner Comments 2/
This answer only discusses the difference

between hormonal and nervous control

and fails to make reference to any .
similarity. Read questions carefully and do not rush

to put pen to paper.
1/2
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Question 2 (a)

There were many excellent answers that described habituation as a reduced response to a
repeated stimulus. Credit was also given to the idea that habituation is a form of learning.
Candidates lost credit for lack of detail by stating habituation occurs when organisms get
used to a stimulus, or adapt to a stimulus.

(a) Explain what is meant by the term habituation.

Examiner Comments 2/

This candidate gains both marks by stating
that the stimulus is 'continuous' which

equates to repeated, and that the animal
'stops reacting' which equates to a reduced
response.

Note that the examiners can give credit to
answers that do not use exactly the same
wording in the mark scheme as long as

2/2 the wording is equivalent.

(a) Explain what is meant by the term habituation.
{2)

LLesgoosive.. dve . repeaked. . .vplmperiant... SHowlus

<€z ResultsPlus

Examiner Comments

A
Q ResultsP
Examiner Tip

Giving a number of ideas beyond the
number of marks available will increase
the chance of gaining maximum marks.

This answer has all three of the marking points in
the mark scheme but only a maximum of 2 can be
credited.

form of learning

loss of response
repeated (stimulus)
2/2
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Question 2 (b) (i)

This question required candidates to devise an investigation to assess habituation by birds
in the presence of a scarecrow. The examiners rewarded those who appreciated that the
number of birds in a field with a scarecrow should be counted at various time intervals
(trials) during a period of time. If habituation occurs then the number of birds seen in the
field should increase. Credit was also given for the idea of repeating the investigation for
reliability and for the control of one acceptable biotic or abiotic variable. Candidates who
devised investigations comparing a field with and without a scarecrow were able to gain all
the marking points as were those who devised laboratory based investigations.

@ﬁ] Describe an investigation to determine whether habituation by the birds
occurs in the presence of a scarecrow.
(5)

10
______ Toan gpen fdd o pose A SRy in or Smigar e
....... ﬁhemo;weqwl-wmvmwwﬂmrmm

ﬁ ResultsP

us

Examiner Comments
This answer gained the maximum mark for the following ideas:

use of a scarecrow

counting birds that visit the field

counting done every day for 7 days
repeating the investigation in 3 other fields
same type of crop in each field

5/5
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(b) (i) Describe an investigation to determine whether habituation by the birds
occurs in the presence of a scarecrow.

Examiner Comments

This answer gained 2 marks for reference to the following:

use of a scarecrow

measuring the time it takes for the birds to arrive/leave the field
2/5

A
Q ResultsPlus

Examiner Tip

In questions that ask about how to devise
investigations think about the main principles
such as how to set up the independent variable,
how to measure the dependent variable, how to
control other variables and how to ensure the
data collected will be valid.
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Question 2 (b) (ii)

This question asked candidates to sketch a graph to show the data obtained if habituation
occurred. The examiners gave credit to graphs that labelled the x axis to give some
indication of trials and labelled the y axis to show how the dependent variable could be
measured. Credit was then given for showing an appropriate slope. So, for example, the
number of birds counted in the field on a daily basis should show an upward slope, but the
number of birds flying away from the field on a daily basis should show a downward slope.

Credit was given for bars or points with no lines as long as the trend matched the labels on
each axis.

(i) Inthe space below, draw a sketch graph to show the data obtained if
habituation by the birds occurs.

(2)

N
C 3
B.= T——
—r - \
[«
e D
LY N . 1
2 g ) \
L 'ai: I‘._\
& 4 f ,
= b

» | | . &

< » Yare Lo Preses
‘.c.enj; LI

@ NO SCaatf (N
Pesent

ﬁ ResultsPlus

Examiner Comments

This sketch does not have an acceptable label for
the x axis so gained zero.

0/2
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(i) In the space below, draw a sketch graph to show the data obtained if

habituation by the birds occurs. o
A Scarecrons pre*

Number
woé bﬁggf / (] Scarecrons otsTY

the crgp

A

g\\j."v

-
20y Gopys  Tooys et

% ResultsPlus

Examiner Comments

S

This sketch has acceptable labels for each axis
and the trend shown by the bars with a scarecrow
present is upward which is what would be expected.

2/2
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Question 3 (a) (i)

This question asked candidates to draw a circle around the amine group in the structure of
the anaesthetic drug. Credit was given only if the amine group alone was circled. Students
who hedged their bets and drew a circle around the amine group and another part of the
molecule lost credit.

(a) The diagram below shows the structure of an anaesthetic drug.

(i) Draw a circle around the part of this drug that is an amine group.

ﬁ ResultsPlus

Examiner Comments

(1)

This answer is correct.
1/1

(a) The diagram below shows the structure of an anaesthetic drug.

() Draw a circle around the part of this drug that is an amine group.

(1)

ResultsPlus

Examiner Comments

This answer is incorrect as the amine group is not circled.
0/1
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/\’Jﬁhe diagram below shows the structure of an anaesthetic drug.

J})/Draw a circle around the part of this drug that is an amine group.

ﬁ ResultsPlus

Examiner Comments

(1)

This answer is incorrect as the circle also includes a
carbon from the adjacent part of the molecule.

0/1

)

OO ResultsP

Examiner Tip

us

Take care to read instructions carefully.
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Question 3 (a) (ii)

This question asked candidates to explain how the anaesthetic drug prevents a patient
feeling pain. The stem of the question informed candidates that the drug works by binding
to channel proteins in the axon. The examiners credited students who were able to recall
that these channel proteins were sodium ion channels and that the binding to these
channels prevented the influx of sodium ions. As a result, there would be less depolarisation
of the axon and fewer action potentials would be generated leading to fewer impulses to the
brain. Many candidates discussed events at a synapse rather than at an axon.

(i) This anaesthetic drug works by binding to channel proteins in the axons
of neurones. These neurones normally transmit impulses that the brain
interprets as pain. o depdavaation

Explain how this anaesthetic drug prevents the patient feeling pain.
(4)

'&edruamubmd’rn ...... Yhe....%0. 'umr;%.'&.u ansthe. haembrace

o}’neumneﬁhus.Nu*mommg{th&lffminl‘pme,nﬁumae
501‘\':2!m:.hnnpal‘enhalﬂ}m—QDMUunni'berP_aﬂhtdﬂn ..... thece ...

e 0 V00, 00, e .a..'Low.i,.ﬂ.nj.‘im......ng...’lhe,..wg.n......fksa.....na..n.c_kio.n..patenlf{..ul.............,

'“\ﬂﬁﬂumne:.mllfems'ﬁinrzsl:;'napahﬁ-ﬂul*

<EP ResultsPlus

Examiner Comments

This answer gained full marks for reference to:

sodium channels (the term ion was not required for Mp1)
sodium ions won't diffuse into the neurone

action potential won't be reached

no depolarisation

4/4
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(i) This anaesthetic drug works by binding to channel proteins in the axons
of neurones. These neurones normally transmit impulses that the brain
interprets as pain.

Explain how this anaesthetic drug prevents the patient feeling pain.
(4)

égm' it . chatme/ pesten.... (0. e okent. Oans., Na 4.
KT ,Marrwﬁmnﬁrm#é&()bgqofﬂ ............ dopo larication
.-/(/E#a#mc‘&m?t’&ﬂ(u,afafﬂhﬂ‘“dvr
...... of ... cylaciation. wn't puducied.....and ... L%...... o000 bk....cc0 ... genl................
o Mgt of K b Sk L @

Examiner Comments

This answer lacks the precise detail needed to gain marks.
Reference to channel proteins alone is insufficient to gain
Mp1l. Also, the direction of movement of the sodium ions is
not clear enough to gain Mp2.

Marks were awarded for no depolarisation of the membrane
and the impulse not being sent to the brain.

2/2

Examiner Tip

Repeating terms in the stem of the question will
not gain credit and be precise about the direction
of molecular movement.
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Question 3 (a) (iii)

It was hoped that candidates would state that vasoconstriction is a narrowing of small
arteries and that the reduced blood flow allows the anaesthetic drug to remain in situ and
provide pain relief for longer. However, credit was given if candidates linked reduced blood

flow to reduced loss of blood. Many candidates lost Mp1 if they named capillaries or veins as
the blood vessels involved in vasoconstriction.

(iii) The injection for pain relief contains the anaesthetic drug and a chemical that
causes vasoconstriction.

Suggest the advantage of including a chemical that causes vasoconstriction.

(2)
Narow.. e Beod.codihones. e onde( e eRAermis.:

ResultsPlus @\
Examiner Comments o Results@lus

This answer was given no credit as the Examiner Tip
narrowing of capillaries is discussed and

heat loss is mentioned.
0/2

When discussing vasoconstriction be precise
when naming the type of blood vessel affected.

(iii) The injection for pain relief contains the anaesthetic drug and a chemical that
causes vasoconstriction.

Suggest the advantage of including a chemical that causes vasoconstriction.
(2)

MNASoconSMINOoN... M “-Wle: ..... laonen.of. bood ..
VESSELS s nade 000 amer, . IS ANCLEASES. e
olood  pressae . angl...ceduces blood. Liowm ...
neoc.. 4ne. SKin_ . Lo Sense.  SLQAND.. 50

Less. O uill. be.  suppied 0. . (LCePLOr. [SENSE. . ...

ﬁ ResultsPlus

Examiner Comments

This answer gains 1 mark for making a correct reference to
narrowing of blood vessels but the discussion about lack of
oxygen to receptors is not worthy of credit.

1/2
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Question 3 (b)

This question expected candidates to suggest how an anaesthetic drug could reduce pain by
binding to calcium ion channels. Marks were available for mentioning that the drug blocks
the calcium ion channels so fewer calcium ions could enter the presynaptic knob. This
results in fewer vesicles fusing with the presynaptic membrane. The lack of neurotransmitter
being released and binding to receptors in the postsynaptic membrane would mean less
depolarisation of this membrane leading to less action potentials and impulses to the brain.
Many candidates described the events that take place at a synapse and then were able to
gain credit by stating that these events would not happen if the drug was present. Those
who merely described the events that take place at a synapse lost credit.

(b) A different anaesthetic drug works by binding to calcium ion channels when an
impulse arrives at a synapse.

" Suggest how this anaesthetic drug reduces pain.

(4)

This candidate scored full marks by making reference to:

calcium ion channels don't open

vesicles do not move and fuse with presynaptic membrane
neurotransmitter not released

neurotransmitter does not bind to receptors in postsynaptic membrane
impulse does not travel

4/4

IAL Biology WBIOS5 01
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(b) A different anaesthetic drug works by binding to calcium ion channels when an
impulse arrives at a synapse.

Suggest how this anaesthetic drug reduces pain.

__________________ uewro rawswiters il ek e releaded
{MIOM;WWF'C .......... ¢ (cﬂ ............ Ve . gi.nc_g.cﬁ_[ff;ix'fﬁi ............................................
............. , MV{,‘;FClCSMﬂﬁ&%ﬁ@waﬁﬂéf’ca@ﬁ:
_______________ Hs apevmxmb!h\'u)ocwepos?s waphe
............. kMUbESOCJmu«iQ:u\ “'Fomc,uca.ﬁc’fﬁ@(epor

ﬁ ResultsPlus

Examiner Comments
This answer gains a decent score but lacks the quality of lan-
guage needed to gain the maximum. Credit was given for:
calcium channels being impermeable
neurotransmitters not released
no depolarisation

This candidate fails to state clearly that fewer calcium ions enter
the presynaptic knob as a result of the impermeability: vesicles
not fusing with the presynaptic membrane and reduced binding
of neurotransmitter to receptors on the postsynaptic membrane.

3/4

A
2@ ReSUItS

Examiner Tip

us

Examiners are not allowed to deduce on your behalf if the
quality of expression is poor. You must make your points
clear to the examiners so they are left in no doubt.
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Question 3 (c)

This question rewarded those candidates who appreciated that drug A provided faster and
more pain relief, but for a shorter period of time. Therefore, any treatment that required
these features should involve drug A. Candidates who failed to provide comparative ideas
failed to gain credit as did those who merely quoted the data.

(c) The graph below shows the pain relief provided by two different anaesthetic

drugs, A and B.
Key
Drug A: —x-
g Drug B: -O-
3
T
£
8
‘E ——9
T T T T
5 6

Time after injection / hours

Suggest how a dentist could use this data when deciding which anaesthetic drug
to use.

PRI M. m(g. A TR Y A2 LB i
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Examiner Comments

This answer gained full marks by stating that;
the rate of pain relief is greater for drug A
drug A has a higher pain relief

pain relief in drug B lasts longer

3/3

A
Q ResultsPlus
Examiner Tip

When asked to use data, look at the total number

of marks available and include at least that number
of ideas in your answer. Also, when asked about two
items (drugs in ths case) make sure your answer
indicates comparative words such as higher or longer.

Stating that drug A provides high pain relief would not
have gained credit.

20 IAL Biology WBIO5 01



Question 4 (a) (i)

This question rewarded students who understood that the data suggests that there is no
brain damage because the pupil diameter of the unconscious patient decreased in a similar
way to that of the conscious patient. Many students failed to appreciate that the slight
difference is not significant and claimed that brain damage had occurred.

4

A pupilometer is a device used to measure the il di in the eye.

Doctors use a pupilometer to assess brain damage in unconscious patients who have
had accidents. o

(a) The table below shows the pupil diameter, during ane second, when bright light was
shone into the eye of an unconscious patient and a.conscious patient.

Tiene /s Pupil diameter / mm
Unconscious patient Conscious patient
0.0 4.40 4.40
0.2 4.21 4.20
0.4 3.84 3.82
0.6 3.46 345
0.8 3.22 3.20
1.0 3.00 2,99

(i) Explain the conclusion doctors should make about possible brain damage of
this unconscious patient.
(2)
The Cavient.  has  domoosed.  his... seser. . occlfital.loke..
oS he.ls. unablé. 0. contact. the  pudl.. A3 M. brgont light:..

L e o 1 2P

ﬁ ResultsPlus

Examiner Comments

This candidate scored poorly as the biology is incorrect as is
the interpretation of the data. It is clear that the pupil diameter
is decreasing but this answer suggests that this is not the case.

0/2

Examiner Tip

Read data carefully before starting to answer
a question.

IAL Biology WBIOS5 01

21



22

4 A pupilometer is a device used to measure the pupil diameter in the eye.

Doctors use a pupilometer to assess brain damage in unconscious patients who have
had accidents.

(a) The table below shows the pupil diameter, during one second, when bright light was
shone into the eye of an unconscious patient and a conscious patient.

Pupil diameter / mm
Time/s
Unconscious patient Conscious patient
0.0 440 4.40
0.2 4.21 4.20
04 3.84 3.82
0.6 3.46 3.45
0.8 3.22 3.20
1.0 3.00 2.99

(i) Explain the conclusion doctors should make about possible brain damage of
this unconscious patient.

(2)

30 qup). dlameles. deaeases with b Unwscias avens hee

_.he . cansclow pAYient. i thin. the 1secand @e’“}n@t \ight. is.shae.

.......... ‘\hmsnndxmwmtﬂuewsuoxc.u’rexe’f’rhcbfamlsﬂﬂ*dﬂ""“@@d
............... and. also (opt1C emre)ehich is the owipital Isbess ok damaged.

Examiner Comments

This is an excellent answer gaining full marks.
2/2

OO ResultsP!

Examiner Tip

Try to use A level terminology and ideas in your
answer rather than general descriptions.
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Question 4 (b)

This question expected candidates to explain how bright light is detected by the retina

to allow nerve impulses to be sent to the brain. Therefore, credit was given for making
reference to the conversion of rhodopsin into retinal and opsin in photoreceptors,

causing sodium on channels to close resulting in hyperpolarisation, the reduced release

of neurotransmitter, the depolarisation of bipolar cells and an impulse travelling to the
brain along a sensory neurone in the optic nerve. There were many excellent answers
demonstrating good knowledge and understanding. This was also a QWC question with the
emphasis on spelling. The examiners noted that the spelling of key words was impressive.

*(b) Explain how bright light shone into the eye is detected by cells in the retina
leading to nerve impulses being sent to the brain,

S0 the = No oo chammels. Qin‘theu .......... outer.... Mnbraneg‘hﬂ}
tloge, m_;m ............ ?;J:lnm fuee _an.. |

uk Yhe . Mol 10N pumps_ g «eﬁmﬁlg;i‘ ........ Pumps, OUk. ..

m‘*mmb.f .......... aobive.... hnnspmkhh ......... using,... AIP. 60

the.  yods. ... ge.t .......... "'Ph'ﬁ\’" palnnsﬂk.,.,.,..ﬁﬁo ......... no....Meslcles. .

sﬁba:galny ................ m.rm i kqun‘;edﬁurmmgfder_

cl\s
miumiH ............. new mtmm,mﬁtcr: hﬂn}- dz.Polﬁmg e
oy bm&mn, £
...Jnifnlor SPRUIO AR RO cm.h op.... Qnml-{nu\ NS .rpi.ﬂ.m.d ....... o%

notton. Channels. open....p.... Thek.. Neusorromemifters

..... Wﬁhmbt?o\of MY DNES.. \‘:PLrﬂ_,’c'b.Stn&ﬁng
NEUYONes | Causing d‘ﬁhmhtlwhrmnﬂndnlmrbl
ondd oY~ POMHG\ OF  Adpegad WSvoulse, wh veh
gers  Lent— {p  Tre eein, Iqﬂ“‘ The Sm sBwmulus
deteched & c\eeokaﬁses o¥ner cells of tHhe
Sge teina, which Rwimer  Mpolortse bipolar
ana NSOy AeNINO 5.
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ﬁ ResultsP

us

Examiner Comments

This answer gains full marks for the following:
reference to rods/cones

rhodopsin breakdown to opsin and retinal
sodium ions close and no sodium ions diffuse in
reference to hyperpolarised

no glutamate release

reference to depolarisation of the bipolar cell

The reference to action potential / impulse cannot be credited
as there is no link with sensory neurone / optic nerve

5/5
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*(b) Explain how.bright light shone into the eye is detected by cells in the retina
leading to nerve impulses being sent to the brain,

(3)

]%r Intieary  n /"?41 unbentily (P detecied 4y
/)401‘0//(1'/?:’01’_!" /p; -COﬂUD e -r’/{r resrng . 7/4'0‘(

Jtod cmpulles /v fﬁw wid brern  afeny fhe

opfiC prive . Jhe 0L Ntrve  Jhin Seodr

lpo Ire e #C' checdler pmulCI87  ip fhe  Arid

G/ en crgryonparhessc nHUﬂ’-f
lory  Fpempe pariryers B

Caviing fhe pgdia [ myrile  fo refax . Cifcuf&r

mosc/eds Cﬁﬂfqpon/fﬁc /awr) C'df'?*fracf..s" (ﬂfﬁw)

"' o f/{r sl rana’r‘rrc?‘. C d'o’ﬂ.f'nufcr'

derrraﬂu)

féo/fﬁ 2 (.rrw{c/ Canudcfer arc ""&'h%agrnuht‘“

ﬁ’ ﬁfff . 7/: 7 Aaut I 0/9 /;o_ff Kc.___ C’F(f.f (r

ﬁ Results¥lus

Examiner Comments

This is a poor answer that scores 2 marks for mentioning;
photoreceptors

impulses along the optic nerve

The information about the pupil reflex is irrelevant.

2/5
Q ResultsP
Examiner Tip

Inclusion of irrelevant information will gain
no credit and use up valuable time.

us
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Question 5 (a)

This calculation expected candidates to give the correct time of 1.85 and the correct units in
seconds. It was pleasing to note that the vast majority of the candidates gained both marks.

A cheetah runs at 27 m s™' in an attempt to catch its prey.

(a) Calculate the time it would take a cheetah to run 50 m at a speed of 27 ms™',

Show your working.
(2)

V = GI
t
v+ - d SO «7
v - 27 ons !
Answer ... V-BS & i
. 1.85 s =
———

This answer gained full marks.
2/2

A cheetah runs at 27 m s™' in an attempt to catch its prey.

(a) Calculate the time it would take a cheetah to run 50 m at a speed of 27 m s™'.
Show your working.

(2)
Spead = Qistance
‘ime
27ms’ - BO
.
X =14350 5. Answer. 2. 2.+.5  pniawies
@ = 22.5 M

X%

ﬁ ResultsPlus

Examiner Comments

This answer gained no marks as both the time and the units are
incorrect.

0/2

IAL Biology WBIOS5 01



A cheetah runs at 27 m s™' in an attempt to catch its prey.

(a) Calculate the time it would take a cheetah to run 50 m at a speed of 27 m s'.
Show your working.
(2)

Tirmt = Didence . B0~

Speed Tr pms?

= ‘1-&5 M,:-u‘\

ANSWEr . e

ﬁ ResultsPlus

Examiner Comments

This answer gained credit for the correct time but no credit for
the units.

1/2

us

A
2@ ResultsP

Examiner Tip

In simple calculations, when the units are not
provided, think carefully about the units that
should be used.
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Question 5 (c) (i)

This question asked candidates to suggest a null hypothesis linked to the data provided.
Most struggled to provide an acceptable response.

(i) Suggest the null hypothesis the scientists were testing.

(1)

¢ b musie §ibees

Examiner Comments

This answer gained the mark for making it clear that
there is no significant difference in the proportion of
fast and slow twitch fibres in wild and captive cheetahs.
1/1

Examiner Tip

Remember that a null hypothesis should make
reference to no significant difference.
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Question 5 (c) (ii)

This question asked students to use the data in the table to suggest a conclusion that can
be drawn about the effect of captivity on the composition of muscle. The question tested
the understanding that overlapping standard deviations suggest that there is no difference
between comparative values. This concept was not appreciated by most students with many
believing that captivity increased the proportion of slow twitch fibres and decreased the
proportion of fast twitch fibres. Other terms that describe the overlap such as range or error
bars were also accepted.

(ii) Using the data in Table 2, suggest a conclusion that can be drawn about the
effect of captivity on the composition of muscle.

Give a reason for your answer,

__________________________________________ oy Me¥ehé Ao cogviy noneangh N
....................... geccentop o slowe hatn Gibcea. amd. moducon fha
................ Qextem\'&ﬁlg_cséezr}*%w'&h@\bre& L CNRONGNg
o amecde G\\W& ..... tn.... an¥un \atesly

................ Weve. B\ mofe.‘b\om%wﬁ-a\g—mbfmam}w
oty hotvon Blhres - Theo conclunion dowsn Moy ot

be vl o oxcee  bons everdoy -

ﬁ ResultsPlus

Examiner Comments

This answer understands that the 'error bars' overlap but fails to
link this to there being no significant difference.

1/2
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(i) Using the data in Table 2, suggest a conclusion that can be drawn about the
effect of captivity on the composition of muscle.

Give a reason for your answer.

LR 8C% e detdeh amd R5CE #FY
Tewxs Yo o vheweor® Thewone A dow Lwthh amsdin

o0d deowaom \m Yo deiladh ' eapive <heodads

“hHis Ccon e due do ‘\f‘h&&l—\\ﬁvx—ﬂ o5 6o —Yhesy
d.brvt:\—k m_ﬂ__,c; A6 ‘ﬁl.')"lﬂ:\-. Lr—rre- '

Examiner Comments

This answer simply quotes the numbers in the data
and then offers nothing creditable.

0/2

Examiner Tip

In data analysis questions, simply quoting numbers
from the data is unlikely to gain credit.
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(i) Using the data in Table 2, suggest a conclusion that can be drawn about the
effect of captivity on the composition of muscle.

Give a reason for your answer.

Examiner Comments

This answer gains full marks for reference to:
range bars overlap
no significant difference

The work that has been crossed out has been replaced, so the
replaced work is marked.

2/2
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(i) Using the data in Table 2, suggest a conclusion that can be drawn about the
effect of captivity on the composition of muscle.

Give a reason for your answer.

(2)
.............. —Tfmxsnbsfjm,c.m+caﬁﬂumu_mﬂ-&4®‘ﬁ
.............. 05 the SHordowd devidbeon ovedopsinthe deda
____________ ffvr-&n_Pgrm-l-a.ag.- mm.ghrmhébﬂf&i’ BT N
......... dhe Nasis laderalis | mosela in. Clheetahs in.oifd and

\uj ______________________________________________________________________________________________ e S e

ﬁ ResultsPlus

Examiner Comments

This is an excellent answer gaining both marks.
2/2
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Question 5 (d)

This question asked candidates to explain why the muscle composition of a cheetah causes
it to stop running within 50 m. The data in the table helped most candidates to focus on the
features of fast twitch muscle fibres. There were many good answers that made it clear that,
compared to slow twitch fibres, fast twitch fibres have fewer capillaries, less myoglobin, less
oxygen supply, more anaerobic respiration, fewer mitochondria, less ATP production and
more lactate production. Weaker answers only made reference to anaerobic respiration and
lactate production.

(d) Explain why the muscle composition of a cheetah causes it to stop running if it
fails to catch its prey within 50 m.

(5)

............... mw"ﬁ;muxdmoffikuakdaﬂm nwnlg'wmfau-drﬁ

______ fosd -Auidehfibns wheh snobeid o undinge oy repid respase.
Towerds ids rr*':j B i mesd«g condatrm low numbers of _______________________

..... P lﬂﬂhm&c&;i@ﬁfﬁuﬁ«@ﬂl%bak*@p«nww

"h\a:f ...... F&u#h“@af{dtﬂaﬂ ...... tnMLWaf‘l ..... "‘lo"H'RCJ ....... The uses
............... pﬂ("cmzaﬂs oA hin ‘#m-v\ AT J%IWFHq-afiedm_

ﬁ ResultsPlus

Examiner Comments

This answer gained full marks for reference to:

mainly composed of fast twitch fibres

low number of mitochondria

low levels of myoglobin

restricting aerobic respiration / only anaerobic respiration
lactic acid / low pH

5/5
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(d) Explain why the muscle composition of a cheetah causes it to stop running if it
fails to catch its prey within 50 m.

(5)

....... Shod bursts. oy BTN as they.. yarwdie e conbrock.. ...

..... quekly . bur. €. out..even ¢ b conmue

< UZRE anerobic. respituhdn. K0 genereie.  ATRA resul ..
..... OF...09Ng)... artrobie. Teapirabion 15 Mhe.  @rduchir @F ...
loaic acd: This Jockic aed. lowes. the. ph op. the ...
bied . and. o Hews. eoyme. achly: T0oning rhe ...
emyres requitd. o maie ATP. ore. inochi®. Ths proxes. .

£uL. ony.... Baster U

ﬁ ResultsPlus

Examiner Comments

This answer gains 2 marks for mentioning anaerobic respiration
and the production of lactic acid. The reference to fast twitch
fibres was not credited as there is no indication of a comparison,
such as 'more' fast twitch fibres.

2/5

us

A
@ ResultsP!

Examiner Tip

Look at the number of marks available and include
at least that number of ideas in your answer, always
appreciating that the examiners expect knowledge
and understanding that equates to A level standard.
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(d) Explain why the muscle composition of a cheetah causes it to stop running if it
fails to catch its prey within 50 m.

(5)

CLeeéqks ........... L% wgmr[wt ’:wiLck [.i..lg.m ......... }:L..m ........... slow
l‘NL':clsgrLf:Jnan[; Lwtl"«"ﬂ "'\HRL‘-' !f"ﬂ;fprnﬁale un:k

urshs o engrgyy i o\ very shok Eime, Tese fibres .
hewe...uad erdevgbﬁetiblmd .......... rfp’)y ........... ok bub have lofs

ﬂ{:cmﬁ[ﬁﬂﬁpl\ﬁpﬁnéﬁ'wl)m}zf“m'mei)m“fmfaléa
Q.ﬁ.rﬂ ........ ,fm»l; n'.!.ﬁe ;rLr&qren’]:;ufﬁqueﬁare-m!urqnm
. am:legd.nskqm:runnmy..sﬂnfhl\:c;\eeéqln L ls

.......... Q m&cjal fJ"?wtﬂnmﬁ"’mH\e e r%!‘l' é"f;éfj‘i

......

MMGJB, ........... [Fl?m.fﬁlmrif? ?rmy ............... mnumbfﬂl}rmi ...............................

{-wﬁmislaclncqoiclqchie)Eq.ria’.tup in_ Hhe .

....... Iﬁl?f;%&&a;.frqﬂff .

% ResultsPlus

Examiner Comments

This answer makes reference to more fast twitch fibres,
anaerobic respiration and lactic acid production. Stating that
there is an undeveloped blood supply is not detailed enough.

3/5
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Question 6 (b)

This question required a tick or a cross in each box to match the method of scanning

with each statement. Candidates did well with the use of X-rays and observing the brain

in action, but struggled with providing images of soft tissue without contrast medium.
Candidates who used a hybrid tick/cross lost credit as did candidates who only used ticks or
crosses leaving other boxes blank.

(b) The brain can be scanned for medical diagnosis.

The table below lists statements about three different methods of scanning that
provide information for use in medical diagnosis.

In the table below, place a tick (v) in the box if the statement applies to the
method of scanning or a cross (X) in the box if the statement does not apply to
the method of scanning.

(2)

Method of scanning
Statement
MRI | CT | fMRI
Uses X-rays e J X
Allows observation of the brain in action X X v
Provides images of soft tissue without 4
contrast medium X x

AN

\—

+1us

Examiner Comments

This answer gains 1 mark for correctly filling
in the boxes for the top two rows.

1/2
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(b) The brain can be scanned for medical diagnosis.

The table below lists statements about three different methods of scanning that
provide information for use in medical diagnosis.

In the table below, place a tick (v') in the box if the statement applies to the

method of scanning or a cross (X) in the box if the statement does not apply to
the method of scanning.

(2)

Method of scanning

Statement
MRI | CT | fMRI
Uses X-rays v
Allows observation of the brain in action \/
Provides images of soft tissue without \/
contrast medium

ﬁ ResultsPlus

Examiner Comments

This candidate could not be awarded any marks as boxes have

been left blank. Examiners are not allowed to interpret what the
blank boxes might mean.

0/2

OO ResultsP

Examiner Tip

Read instructions carefully and make sure you
do what is asked.
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(b) The brain can be scanned for medical diagnosis.

The table below lists statements about three different methods of scanning that
provide information for use in medical diagnosis.

In the table below, place a tick (v’) in the box if the statement applies to the
method of scanning or a cross (X) in the box if the statement does not apply to

the method of scanning.
(2)
Method of scanning
Statement
MRI | CT | fMRI
Uses X-rays X |V | x
Allows observation of the brain in action X x | v
Provides images of soft tissue without
contrast medium arand

Examiner Comments

% ResultsPlus

This answer shows how the table should be
completed to gain both marks.

2/2
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Question 6 (c)

This question asked candidates to describe how cells could be genetically modified to
produce drugs that can be used to treat patients with brain chemical imbalances. The
examiners rewarded candidates who noted that the gene involved is the one that makes the
drug and that restriction and ligase enzymes are involved as are vectors such as plasmids.
Many lost credit by not linking the gene to the manufacture of the drug.

(c) New drugs are needed to treat patients with imbalances in some brain chemicals.

Describe how cells could be genetically modified to produce these new drugs.
(3)

.......... Yo e DN

ﬁ ResultsPlus

Examiner Comments

This answer gained full marks for reference to:

gene for drug

restriction enzyme / ligase
vector

virus / plasmids

3/3
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(c) New drugs are needed to treat patients with imbalances in some brain chemicals.

Describe how cells could be genetically modified to produce these new drugs.
(3)

................. H"S%ﬂﬁ")mw]—\\dalshulal‘gtkﬂtoﬂmjtstam

ol el and it Y e of linase. He Yo 5. oddee.....
L 1

ﬁ ResultsPlus

Examiner Comments

This answer only makes reference to restriction enzymes.
The DNA mentioned is not linked to making the drug so is not
credited. Also, there is no reference to a named vector.

1/3

2@ ResultsPlus

Examiner Tip

Simple recall questions require A level knowledge

and understanding and enough valid points to gain
maximum marks.
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Question 7 (a)
Most candidates were able to describe the relationship between age and the development of
CHD as a correlation. Weaker answers described how CHD develops.

7 The scientific article you have studied is adapted from the book called Biology of
Disease, published by Taylor and Francis in 2007.

(a) The article suggests that there is a relationship between ageing and the
development of coronary heart disease (paragraph 1).

Describe how this relationship could be regarded as a correlation.

heagk d;See mcrws ......... wsweu ............ o Eﬁu ..................... g(. .......... 10 00¢ fugk r
19 Cﬂ'mf@k ......... i0 aml:pw fd’a,%el - Te s cage

O.a "L - -

ﬁ ResultsPlus

Examiner Comments

This answer gains the mark for making it clear that as humans
age the development of CHD increases.

1/1

7 The scientific article you have studied is adapted from the book called Biology of
Disease, published by Taylor and Francis in 2007.

(a) The article suggests that there is a relationship between ageing and the
development of coronary heart disease (paragraph 1).

Describe how this relationship could be regarded as a correlation.
(1)

<d\ P
Results¥lus A
Examiner Comments O =
\ ResultsPlus
This candidate has misread the question and is Examiner Tip
mentioning a factor linked to the development of CHD.
0/1 Read questions carefully.
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Question 7 (b)

This question tested understanding of why a loss in the elasticity of the lungs would reduce
gas exchange. The examiners rewarded candidates who appreciated that exhalation or
inhalation would be impeded and this would affect the concentration gradient of oxygen or

carbon dioxide.

(b) Suggest why a decrease in the elasticity of the lungs of older people will reduce

gas exchange (paragraph 6).

Soface area of the | ungs that can get to s sRs/ ef~

Less O can ke inkbaled. ond. (50

....... Tﬁgwje.fnm!maaf'rﬂetmfw Ssnaller..

Cancé’/rbmf;:ﬁfujwf

gﬁt;Afrmz;M ..... -
of- 9

CO;5 (mn bt e<haled

as. the pressuice difHzrence. . bﬂWg&ML{MW ..........

Examiner Comments

inhalation and exhalation are reduced.
2/2

Though not expressed clearly, this answer makes reference
to a reduction in the concentration gradient and the idea that

(b) Suggest why a decrease in the elasticity of the lungs of older people will reduce

gas exchange (paragraph 6).

(2)

Examiner Comments

Both ideas are evident in this answer:

lungs expand less in inhalation

steep concentration gradient not maintained
2/2
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(b) Suggest why a decrease in the elasticity of the lungs of older people will reduce
gas exchange (paragraph 6).

Examiner Comments

This answer lacks the detail required to gain marks. No attempt
has been made to offer an explanation and the latter part of the
answer reiterates the stem of the question.

OQ ResultsPlus

Examiner Tip

The command word 'suggest’ requires a
biological reason in any answer.
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Question 7 (c)

This question asked candidates to explain how a sarcomere is able to contract. Credit was
given to answers that described the release of calcium ions from sarcoplasmic reticulum
that then bind to troponin resulting in tropomyosin being moved to expose myosin binding
sites. Credit was also given to answers that showed that myosin binds to actin, that ADP
and Pi release allows the myosin head to move and that ATP is used to detach the myosin
head. Reference to sliding filament theory was also credited. There were many excellent
answers gaining high scores. Most mistakes involved confusing troponin and tropomyosin
and confusing the role of ATP.

*(c) The article suggests that a loss of individual muscie fibres results in a decreased
capacity for work {paragraph 5).

To perform work, the sarcomeres of a muscle fibre must be able to contract.

Explain how a sarcomere is able to contract,

\from. e somcopionmic,. reticuum inte. the. sosmpesm. ond

BHiods.. Yo opene on_odin qwminy & Yo oove. This cowen e Mopmmmiosin, .
" o G i)

hshﬁ\mmmcmrﬁﬁ brdmj-sx’c:a\-l-fw \neochs nindd Yo

Gemjmmmﬂgaﬂm selecntooy. ADR anek. Pucy... Hhpmin. beosd, node ferusst

AP oied, to muean e
Silen o ta, mucsin heod  relem
_ibe. reockion  ‘oekpdan ATP ——s AOPand Pu)y . I Go®t ore ormaeok.

Examiner Comments

This answer is an example of an excellent response where full
marks were credited. Correct ideas were:

calcium ions released from sarcoplasmic reticulum

binding to troponin

tropomyosin shifting position

exposing myosin binding sites

release of ADP and Pi results in myosin head nodding forward
ATP causing myosin head to detach

6/6
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*(c) The article suggests that a loss of individual muscle fibres results in a decreased
capacity for work (paragraph 5).

To perform work, the sarcomeres of a muscle fibre must be able to contract.

Explain how a sarcomere is able to contract.
(6)

................ m S-a[( omere.... K ﬂﬁ-.m!-rrd Mugle. ot fompored
oF . trgosin.. ond ackon, e ackn B 5 biedel

— Q J\E}f;ltf .......... ;-p;f. .................... J’.," ....... line... hih s (on poce d aé...
. W 1€ N

................. J‘.}zasmm....,....M.m.. o fomad o #chJ/lOp the.
................ SaComer..... Shein ks hen ’4\c . mmtg_.,...........(.‘:za__{,@_d :

...........................

'_n;(. .z ’ﬁ?ﬁm.am(-/afff’/uthcjr)ﬂfr ...........................

lf}’lkﬂz;a.ﬂn Wtrans the ﬁmﬁﬁg'}ﬁa

o Sartorer 1S a);!r”bfba-lmioLc.ﬁ;!Ag
............. ATP g+ ot

% ResultsPlus

Examiner Comments

This is a poor answer that provides a poor description of the
structure of a sarcomere but does not address the demand of
the question.

0/6

Examiner Tip

Read questions carefully and answer what is
asked, not what you would like to be asked.

WBI05_01_Q07c_1117967_01.png
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*(c) The article suggests that a loss of individual muscle fibres results in a decreased
capacity for work (paragraph 5).

To perform work, the sarcomeres of a muscle fibre must be able to contract.
Explain how a sarcomere is able to contract.

(6)
2. daccermenes... Lon N, a0 and mysslng. wilch ase. prtens
.................. Moponatb\e o tmuscle.. (e

. nonemecs...r.fhese. ace, dfhen.  polledd and. mh*ro,dfﬂﬁ
.................... e e °mrtm.mws¢rL€,s'm‘:‘¢pL&c¢

% ResultsPlus

Examiner Comments

This candidate wastes time by writing about the
structure of actin and myosin and only mentions two
valid points - calcium ions attach to troponin and
myosin attaches to actin.

2/6
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Question 7 (d)

Candidates were rewarded for naming a blood component needed for wound healing that
would be in reduced supply in older people with atherosclerosis. About 40% of candidates
were successful. Simply stating that blood flow would be reduced was insufficient. Weaker
answers gave detail on the causes of atherosclerosis.

(d) Suggest one reason why atherosclerosis could be responsible for increased
wound healing times in older people (paragraph 9).

Cdpe o ple-qsR)

(1)

Coc \:&m\\\ﬂs to o6 A~ ek e Lenun
Yood Mo roe.

ﬁ ResultsPlus /O\

Examiner Comments
A\ Results¥

Examiner Tip

This answer gained no credit because
less blood flow was not accepted and the
molecules required were not named.

0/1

Give relevant detail in your answer and
avoid general ideas.

Examiner Comments

This answer was credited because it is clear that less
oxygen is supplied.

1/1
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(d) Suggest one reason why atherosclerosis could be responsible for increased
wound healing times in older people (paragraph 9).

Examiner Comments

This answer was credited for naming
platelets / clotting factors.

1/1
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Question 7 (e)

This question expected candidates to appreciate that a decline in the function of T
lymphocytes would reduce the numbers of T helper cells and T Killer cells, that less
cytokines would be released, fewer memory cells, B effector cells and plasma cells would
be made and that fewer antibodies would be released. Credit was given if the lack of T
killer cells was linked to less destruction of infected cells. Many candidates wrote about the
function of T lymphocytes without addressing the question. Fortunately, many then made it
clear that the events described would not happen with a decline in T lymphocyte function.

(e) Explain the consequences of ‘a decline in the function of T lymphocytes’ with age
(paragraph 10).

This is a well written answer that gained full marks for reference to:

number of T helper cells reduces
fewer B effector cells / plasma cells
fewer antibodies

fewer infected body cells

The only marking point not present is reference to less cytokine
release.

3/3
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(e) Explain the consequences of ‘a decline in the function of T lymphocytes’ with age
(paragraph 10).

(3)

Examiner Comments

This answer gained 2 marks for:

less cytokines released
less production of T killer cells
2/3
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(e) Explain the consequences of ‘a decline in the function of T lymphocytes’ with age
(paragraph 10).

wExaminer Comments

This candidate has some idea about immunity but fails to
address the question. Stating that there are no T lymphocytes
gains no credit and examiners are not allowed to deduce on
behalf of the candidate that this means there are fewer T killer
and T helper cells and fewer memory cells.

0/3

OO ResultsPlus

Examiner Tip

Make sure your answers contain explicit detail
rather than implicit ideas.
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Question 7 (f)

This question expected candidates to explain how random errors in transcription can result
in the production of an abnormal protein. Credit was given for answers that made it clear
that a change in the sequence of bases would produce an altered mRNA, which would
produce a changed primary structure with R groups in different positions so the disulphide,
ionic or hydrogen bonding would create a changed tertiary structure. Few candidates gained
all 4 marks.

(f) The error-catastrophe theory suggests that random errors in transcription result
in the production of abnormal proteins (paragraph 19).

Explain how random errors in transcription can result in the production of an
abnormal protein.
(4)
....... R%l"[um e AT N LS c]w-umjf?xmu c.ﬂ.,!‘.._.'.?..}*'..a.rre.........C.;.m.s.sr............m..;m.frm.iri.m._h An.:f

_________ (he.... lans t&!_,zu.mcluf mﬁrdf?cmjm e Jm:nj

Erlmﬁlnbom,ﬁ.hi,%.

polypepbde.. is... foamed

oprakein.. change s Hydnngen. bond.. fomed. in..diffroent.. ... |
B gntep.. S s..g..am._nl.m.f ............ shavekbsot oo tos  proktin. . ...
...... :L!..i.‘..\.l.'.».t}J..Li...........Di.fh.e.‘.-.u:\.f‘..... CL'....'.‘..5.1.&,..;0.".1.;...c!‘._!..........é.n.l.‘.{‘.l.j..{-5...........‘;’Kﬁ.\..i..f_.5...........‘.3.‘.‘!7........{1}"«nf
D shuscbansg wf. prektin.. b ... Chaog ol St Pbmoromal
........ Y

ﬁ ResultsPlus
Examiner Comments
This is an example of an excellent response that gained all 4 marks for:
reference to a change in base sequence (DNA or mRNA was accepted)
reference to mRNA
primary structure of protein changes
reference to hydrogen bonds / disulphide bridges
3D structure changed

The only marking point not mentioned is a change in the position of the
R groups.

4/4
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(f) The error-catastrophe theory suggests that random errors in transcription result
in the production of abnormal proteins (paragraph 19).

Explain how random errors in transcription can result in the production of an
abnormal protein.

(4)
MNissenge. . mutalion ean oeewn in. the gene. Sobsttution
o a6 bose ean pedolt in a codon. that axdes fow.
am- onothen  amino acld. Inttead of deaived one.
______ R-qeoups.. betiween the  amind. aeids. are dhange.
Jhe  tferficny.steoetune of the  protein B altoned.
B _mayy oot _be able fo funstion. Th. non-sende ...
mudadion, . sobsfitution. of o bawe. may. cowse the
adon. to ecde for sfop codon . Pectein synthesis B b

dunmg frandadton e peemcdurniely hatted.. R}\qpepﬁ:k
s JEmay. rot b affectue.

% ResultsPlus

Examiner Comments

This answer gains two marks for
description of a mutation as substitution
tertiary structure is altered

Coding for another amino acid is insufficient - the change in
sequence is required.

R groups are mentioned but there is no reference to a
change in position.

2/4
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g caene,.

LA Dol | "E
(f) The error-catastrophe theory suggests that random errors in transcription result

in the production of abnormal proteins (paragraph 19).

Explain how random errors in transcription can result in the production of an

abriormal protein.

(4)

...... Rancﬁﬂmer‘rﬁ:r{am—f;ranﬁmjf}ﬁondue.“tomu‘tﬂﬁ
il not.  produee. the aame - BRNA_From
e..monw—tated.  OGene. f_p;..l..l ............ be.Fform. .
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% ResultsPlus

Examiner Comments
This answer gains two marks for:
reference to mRNA
amino acid sequence is different
2/4

A
2/ OO ResultsP

Examiner Tip

us

A 4 mark question will require at least 4 distinct ideas
and you should try to include more than four ideas to
maximise your score.
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Question 7 (g)

This question demanded that candidates look at the relevant paragraphs in the passage
to select the correct information in order to carry out the calculation. Most were able to
calculate that 6 500 000 are at risk of developing Alzheimer's disease, but only the better
answers used the fact that 10% of these are familial, which gives an answer of 650 000.

(g) The population in the United Kingdom is 65 million.

Calculate the maximum number of people who develop Alzheimer’s disease between
the ages of 65 and 80 as a result of genetic inheritance (paragraphs 34 to 36).

Show your working.
Toa) Nunber Of peopie betned €s md FO Suffenmy ()
From Alzheime’s djsease = 10 69, 000, €00
/0@ é/ 300) oo ftﬁple’

i W€ 10
n of PAPIE betvam 65mawwr@n from AD d
?é!nﬁérlb?i'ﬂw’mw = O] 6,500,000 = 630, ?‘97/ Answer 650/09%

Examiner Comments

This candidate shows how the correct answer is
worked through.

OO ResultsP

Examiner Tip

When a question asks you to refer to a range
of paragraphs it is essential to read them all.
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Question 7 (h)

This question asked candidates to suggest how a brain imaging technique could be used
to diagnose the loss of function in the part of the brain responsible for feeling emotions.
Credit was given for naming one of three imaging techniques (PET, fMRI and CT) with a
brief reason, and then naming the part of the brain involved with feeling of emotion. Many
candidates gained credit for the imaging technique but only the better answers named the
part of the brain.

(@) The population in the United Kingdom is 65 million.

Calculate the maximum number of people who develop Alzheimer’s disease between
the ages of 65 and 80 as a result of genetic inheritance (paragraphs 34 to 36).

Show your working.
Teja) numb e Of peopi€ berved €5 md FO Sufremy ()

from A)zheime’s diseqse = 1O 63,000, 00O
/oe é/ 300) oD ftﬁple’

i W€ 10
n of PAPIE betvam 65#‘!4190&51@0 from AD d
?é!nﬁérlb?i'ﬂw’mw = O] xX6,500,000 = 630, ?‘97/ Answer 650/09%

ﬁ ResultsPlus

Examiner Comments

This answer gained both marks for:
PET linked to flow of blood

cerebral hemisphere / frontal lobe
2/2

IAL Biology WBIOS5 01



Question 7 (i)

This question required candidates to understand that inhibition of acetylcholine degradation
allows the neurotransmitter to remain in the synaptic cleft where it can continue to bind to
receptors in the postsynaptic membrane. This membrane is then depolarised and an action
potential occurs. Weaker answers were about dopamine.

The question challenged candidates with many gaining no marks and only a few gaining all
three marks available. Many wrote that the acetylcholine would be reabsorbed so reducing
depolarisation of the postsynaptic membrane.

(i) Suggest how drugs that inhibit the degradation of acetylcholine can alleviate the

symptoms of Alzheimer’s disease (AD) (paragraph 40).
(3)
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AdaeXx \'!“""\J‘:“i‘l p.r\:\x%'slhmm\% .......... (¥ n...f\h:.%(.ﬂ ..... SANLOe \1.;:.’;\\.'5-. ............ e

Qc‘_} }X"._,i‘\ﬁg\xs_ B W LK = B e o T W N W T - \l;_:;, ........... Qs"}k‘-ﬁvﬁ'ﬁﬂﬁ\\‘ﬁ ............................
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¥lus

Examiner Comments
This is a good answer gaining full marks for reference to:

more acetylcholine in the synaptic cleft
postsynaptic membrane is depolarised
action potential generated / more impulses

Acetylcholine binding to the postsynaptic membrane was not
credited as there is no reference to receptors.

3/3
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(i) Suggest how drugs that inhibit the degradation of acetylcholine can alleviate the
symptoms of Alzheimer’s disease (AD) (paragraph 40).

(3)
................. Ao vaskaleanen_deqracation. of- . Suebylcholioe... s tobivited 5t ton. act a5
Meurohonsmilecs. __in.___......reducix.a. ..... f!’m....lueﬁ-s_____g_P.....Am_!yl_daalma ______ hus.. gews. alleviates
'}Iﬁes;gmp}vm ........... @ [ ........ AD... ggr....ﬁ .......... while......45... !ora.....m ....... ﬁ;fdjlchnlme....h ..... K. present..

m'H\Qﬁ)’mﬁnC& ................................................................ e e e e

ﬁ ResultsPlus

Examiner Comments

This answer gains 1 mark for the idea of acetylcholine
remaining in the synapse but no other detail is provided.

1/3
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Examiner Tip

us

One idea will gain one mark, no more.
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Question 7 (j)

This question asked candidates to suggest additional detail about an investigation in the
article needed to improve confidence in the validity of the conclusion. The examiners
rewarded those students who appreciated that there is no information about sample size,
control of sample selection, control of food in the diet or control of abiotic factors that could
affect lifespan. The question was well answered with many gaining at least one mark. Those
who wrote about replication gained no credit because it is clear in the article that this was
not done.

(j) The article describes an investigation about the effect of calorie restriction on the
development of age-related diseases (paragraph 41).

The results of the investigation suggest that calorie restriction allows rats to live
longer.

The description of the design of the investigation lacks the detail needed to have
confidence in the validity of this conclusion.

Suggest the additional detail needed to have confidence in the validity of this
conclusion.

(2)

ﬁ ResultsPlus

Examiner Comments

This answer gained both marks for reference to:
age / gender / weight

temperature

2/2

A
2@ ResultsP

In questions like this it is unlikely that more than one
mark will be available for the same idea, which in this
case is control of the sample selection.

us
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Question 7 (k)

It was pleasing to note that most candidates attempted this last question in the paper.
Candidates were asked to explain why a high calorie diet lacking vitamin E is likely to
promote ageing. Candidates were asked to refer to several paragraphs and the examiners
rewarded those who appreciated that a high calorie diet means more nutrients/glucose
would be available to mitochondria and that as a consequence of the electron transport
chain more free radicals are produced. Credit was then given for appreciating that vitamin
E removes these radicals so a lack of vitamin E means there are more of them available to
damage cell membranes.

(k) Explain why a high calorie diet lacking vitamin E is likely to promote ageing
(paragraphs 16, 17 and 44).
(4)

Vitamn E ocks 05 0 Gree yadico) ﬁmy.angﬂr..._.am...,..}og ...................
Nirhue. of ks lipid solubility , mayTolp prevent. damage
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_increnses the production of the sugeronde yadical:. .

ﬁ ResultsPlus
Examiner Comments
This is a good answer that gains 3 marks for reference to:
vitamin E prevents damage to membranes
increased nutrients to mitochondria
increased production of superoxide radical
3/4
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(k) Explain why a high calorie diet lacking vitamin E is likely to promote ageing
(paragraphs 16, 17 and 44). “
4

High coore Ay nccease  free ~vadica) . tnediated | darrage...

NP ode oe o fee  vadial Yrap. The Wipid

SOONN  of  ago £ helpe  prevenl  datoge W

Vicksial  toebepes, Swee o Wish  caloge  die}

A Wt oK e F dees  yoY
o X fcee dicas  onh_ Bamoge s

 esd b Vidwial  membons vWdn pemoer

% ResultsPlus

Examiner Comments

This answer was credited with full marks for:
vitamin E is a free radical trap (converse)
vitamin E prevents damage to membranes
increased nutrients to mitochondria
increased production of superoxide radical
4/4
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

e Look carefully at the number of marks allocated to a question and try to write that
number of ideas, or more, to maximise performance.

e Use precise, scientific terminology that reflects A level study.

e Appreciate that repeating the stem of a question or sentences from the pre-release
article is unlikely to be rewarded.

e Be relevant with longer prose answers; this will help avoid wasting time which could be
of value with the more difficult analytical questions.

e Read the stem of a question carefully before starting to write.

e In calculation questions, show your working to avoid losing all the marks for a simple
mathematical error.
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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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