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Introduction

This paper tests the knowledge, understanding and application of material from the
following topics:

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

The range of questions provided ample opportunity for candidates to demonstrate their
grasp of these topics and apply their knowledge to novel contexts. This paper yielded a wide
range of responses and some very good answers were seen.
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Question 1 (a)(ii)

This question asks candidates to describe how MRI can show damage to the anterior cruciate
ligament.

Most candidates could describe the use of radio waves/magnetic fields. However many did
not qualify the image produced. Pictures and photos gained no credit.

(i) Damage to anterior cruciate ligaments can be detected using magnetic
resonance imaging (MRI).

Describe how MRI can show damage to the anterior cruciate ligament,
(2)

____B\J_....aa.\dmci....,mdiamucs ........ bom . bhe HRL mathiney. . A0 .....
______ ilnﬂjg,..i.s..fomgd.,;.....§Mluinq.-...l:hﬁ......shuWB....st.......Hnt...jain}..j.....____._..........................
_.an ____.mmqgmmj___._....smm} ....... the. breab /Qupin e .

onkrior e, qum

N

¢ { ResultsPlus
I/--.. Examiner Comments

2 marks: the use of radio waves and a 2D image.
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(i) Damage to anterior cruciate ligaments can be detected using magnetic
resonance imaging (MRI).

Describe how MRI can show damage to the anterior cruciate ligament.
) ' : (2)

WMRI L vee Mmognetic  frelds 40  the homcive
frelds apd emit

Qce0  obsorb "?Qr%ﬁﬁhe-

...... B o XS
ResultsPlus
Examiner Comments
1 mark: There is no reference to a qualified image.
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Question 1 (a)(iii)

This question asks candidates to calculate how many anterior cruciate repairs were carried
out on males. They are given data and the population with the percentage of females in that
population.

A majority of candidates were able to calculate the number of males who needed repairs to
their cruciate ligaments. However several used the female data and gained no credit. Also
seen quite often was 22699.6. This only gained 1 mark as it is impossible to have .6 of a male.

(i) In one country, there were 77 anterior cruciate ligament repairs for every
100000 males in one year.

The population of this country in that year was 67 000000 and 56% of the
population were female.

Calculate the number of anterior cruciate ligament repairs in males that year.

(2)
+?. ,\oo ooo mel g
% X gags,. Sl fhoes oo "ﬁym
(=T} 8

6200000 - 3B% o000 » Moo

\oo oo 6
Answer ... 2 Zéq"?té ..................
I\ 7
\( ( ResultsPlus
/'--. Examiner Comments
Correct calculation but answer given as 22699.6 which only gains 1
mark.
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(i) In one country, there were 77 anterior cruciate ligament repairs for every
100000 males in one year.

The population of this country in that year was 67 000000 and 56% of the
population were female. 8

Calculate the number of anterior cruciate ligament repairs in males that year.

(2)
56 % 61,000,000 . 44590000.
1060 k
vl o -61000 00Q. -.315% 0000,
= 2%“‘0000 malu
oo o ol | i
; 100,000 11 -
29ug 0000 * Answer '22."! DO

2948 00006 x71
00,000

T 226006
22100

x =

AN

?‘( ResultsPlus
Examiner Comments

Correct calculation of the percentage of males and the number of
anterior cruciate ligament repairs given as a whole number.
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Question 1 (b)(i)

In this question candidates have to name the two types of skeletal muscle that are
contracted when the arm is held in the bent position.

The majority of candidates gave the expected response of flexor and extensor. Naming the
muscles biceps and triceps was accepted as was the hybrid answer of flexor and triceps. A
few candidates only gave one type of muscle.

(b) The diagram shows some muscles in an arm.

& (i) Name th@ypes of skeletal muscle that are contracted when the arm is

held in thi¥psition.
(1)

yfﬁ ResultsPlus
Examiner Comments

Only one muscle named so 0 marks.
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(b) The diagram shows some muscles in an arm.

(i) Name the two types of skeletal muscle that are contracted when the arm is
held in this position.
(1)

Thay!rd. ousagoMSNC paak wuasces, B o o Yoxer.
Dl o 0 AR R e s

/ ResultsPlus

Examiner Comments

Both types of muscle correctly named.
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Question 1 (b)(ii)

In this question candidates are asked to describe how the arm could be straightened using
the named muscle types in Q01(b)(i).

The majority of candidates correctly described the contraction of muscle A and the relaxation
of muscle B. A few got the labels A and B the wrong way round. As 'straightened' was in the
stem of the question this did not get the second mark. Most knew that the muscles A and B
were antagonistic.

(ii) Describe how the arm could be straightened by the muscles labelled A and B.
(2}

____I/‘f’f“'} " mvyHtmd MMH A ;.ut,,f/h L j’f't Lp{fu}yr _P"'““!I(f tvh‘ﬁrq, f-ﬂd“

A pad [ ong pmtagentog MWLI&J

N,

V < ResultsPlus
/--._ Examiner Comments

Two correct points to gain both marks.

(i) Describe how the arm could be straightened by the muscles labelled A and B.
(2)

N,

ﬁ/ < ResultsPlus
I/--.. Examiner Comments

An example where the candidate gets the muscles the wrong way
round.
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Question 2 (b)(ii)
In this question candidates are asked to explain how SSRIs can be used to treat depression.

A majority of candidates could tell the complete story. Most correctly explained the
involvement of the pre and post synaptic membranes in the correct place. Several candidates
wrote about dopamine throughout their entire response; this gained no credit.

(i) Drugs called selective serotonin re-uptake inhibitors (SSRIs) affect the
reabsorption of serotonin at synapses in the brain.

This may help to reduce depression.
Explain why SSRIs can be used to treat depression.

(3)

e SORLS MO s A MW&*UM#E—WW ........
e AU UGHCE.. (NTY. o AE... Fyges.. prcwm mw[mw
A ediad. el 0f . M NT..oaaans.. Has...... SYnagrc

....... -!n‘hsamwh otk MMW Lodds. n{—wm
.. w’ﬂn WA, allows.... Af‘ i{— f...Gnd ... paax... offen ...
........................ F,aat— Y baphic. QPR . Mns. Syt fchon...
Psass mmm@ uav.%wf Wshia. ;a&wm&,

(Total for Question 2 = 7 marks)

N

iﬁ ResultsPlus
Examiner Comments

A complete story gaining full marks.
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(i) Drugs called selective serotonin re-uptake inhibitors (SSRIs) affect the
reabsorption of serotonin at synapses in the brain,

This may help to reduce depression.

Explain why SSRIs can be used to treat depression.
(3)

mSSRIiWMw;hMPM&’PSUahnm
back  fo. oo W N K.

A Jﬁax ................ anc,mf'rahm V'E wif.ra}nmp w:ﬂ ........ J.:,....
me}- g W W LFéb....

O S0 s TYLRY & Sﬂrrnhmn }a FeY.a. )omn

Ta;ef:)ors ................ Oy f aséWngmérm

B 7.3 5 T P Cg " T - F ., (P ﬂﬁ
a[.«km Paﬁm}fa/ in )AL newk . peurora..

(Total for Question 2 = 7 marks)
ﬂ ResultsPlus
Examiner Comments

Details about SSRIs decreasing serotonin uptake in pre synaptic
neurone.

More serotonin will bind to serotonin receptors on post synaptic
membrane initiating action potentials.

3 marks.

IAL Biology WBI15 01 12



Question 3 (a)(i)

In this question candidates have to calculate the number of rod cells in the section of squirrel
monkey retina. In the introduction candidates are provided with data on photoreceptors in
the grey bellied monkey and squirrel monkey.

Candidates need to use the data to calculate the percentage or proportion of rod cells in the
squirrel monkey and then use that calculation to find the correct number of rod cells.
Answers could be in standard form. However 41.67.8 or 4167.833 gained no credit as you
cannot have 0.6 of a rod cell.

(i) A section of squirrel monkey retinal tissue contained a total of
5000 photoreceptors.

Calculate how many of these photoreceptors would be rod cells.

Assume an even distribution of rod cells and cone cells in the retina.
(2)

5000 S000 ~ 3% x el
- —— e
5 2500 At 1 Nk
Laso

“hr!(f'r 7 SwioTs Yoa x (G

N
\( f: ResultsPlus
/---. Examiner Comments

Answer correctly calculated and round up and put in standard form.
Full marks.
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(i) A section of squirrel monkey retinal tissue contained a total of
5000 photoreceptors.

Calculate how many of these photoreceptors would be rod cells.
Assume an even distribution of rod cells and cone cells in the retina.

WM x S000
CBaEX{D?) ¥ (?X{OS]

= Ylgs, 3

(2)

Answer .. 4166, 7T.

. ;\ B
ﬂ ResultsPlus
Examiner Comments

The calculation of proportion of rod cells is correct but the final answer
is given as 4166.7.

1 mark as .7 of a rod cell gains no credit.
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(i) A section of squirrel monkey retinal tissue contained a total of
5000 photoreceptors.

Calculate how many of these photoreceptors would be rod cells.

Assume an even distribution of rod cells and cone cells in the retina.
(2)

—

h000 X 2 = 4t

e

Answer ...

N,

ﬂ ResultsPlus
Examiner Comments

A correct response with both fraction of rod cells calculated and the
number of rod cells given to a whole number. Both marks attained.
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Question 3 (a)(ii)

This question expects candidates to explain why there is a difference in the numbers of rod
and cone cells in the retinas of the grey bellied night monkeys and the squirrel monkeys.

Generally candidates performed well on this question. Most were able to state that squirrel
monkeys had more cone cells as they were active during the day or when there is more light.
Conversely the grey bellied monkey was active at night and needed more rod cells. Seldom
seen was the response that both monkeys needed to see colour to find food so had a similar

order of magnitude of cone cells.

(i) Explain why there is a difference in the numbers of rod cells and cone cells in

the retinas of the grey-bellied night monkey and the squirrel monkey.
(3)

-nw\hw“‘*wmnvcm\-h\o;wu’M-uhvewwwoww‘*

I\ T S e o = - 1 2 U N T

oafan menkey  aclyve  od day  ineveSeve—l byl it Woas

wvrwdeeh’lhwweeeﬂmrodf—‘f“\w”f@v“t’““d

LA U aCeY s BEOMARE e

o Red  ceNe _ave Yleathed wew Vgt s cewoel .

T A oy R T

— s velne) | coaveded Ao avems - veliw pres¥iv  ruodopsii o

Jdedwved | evel  opgiva . Dpg vl Ve Ave  cel wiewlnauwe  blecWing

ect
TR o, Brerilol, e e e v Uaas B, ek R

N (: ResultsPlus
/--.. Examiner Comments

1 mark: There is no credit in the mark scheme for explaining the
biochemistry behind rod and cone cells.
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(i) Explain why there is a difference in the numbers of rod cells and cone cells in
the retinas of the grey-bellied night monkey and the sguirrel monkey.

(3)
LGrey —bellied night moenlken.  is. active  at night <o It

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

Qlve  _lovr vTgio

/ ResultsPlus

Examiner Comments

3 marks: A complete answer comparing grey bellied monkey and
squirrel monkey.

17 1AL Biology WBI15 01



Question 3 (b)

In this question candidates are expected to use the information given in the pre-amble about
the effect of auxins and gibberellins on a shoot. As it is a 'deduce' question, candidates have
to draw/reach conclusions using the data in the introduction.

Candidates showed a good understanding of how auxin caused growth towards the light
rough cell elongation. Many went into great detail about the biochemical mechanisms behind
cell wall expansion, often though at the expense of other comments about auxin and
gibberellin.

Few candidates referred to auxin inhibiting lateral bud growth. Clearly auxins are better
understood than gibberellins.

Deduce the effect of each treatment on seedlings that have had their
apical buds removed.

Use the information in the table to support your answer.

(3)

..--*-:.\ .
3{ { ResultsPlus
/--.. Examiner Comments

3 marks: Causing apical dominance is an acceptable alternative to the
mark point.
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Deduce the effect of each treatment on seedlings that have had their
apical buds removed.

Use the information in the table to support your answer.

(3)

o the nereane | eath of loterl buds /yninimel grewth & stem as owin removedd (ith

amsal bud yoeans ne. opitat dombnonce so M:m mt' Ausrin applied
B A0P. sl in, VX IWE oo bropsun (it dureckion of (cgnt bu s tem
........... ord sugpresionog grudh, b Sl fudm o omnin hetgs, (et G dices Sion of Lignt...
............ ondl._does agpisl.. devnirances. b berllins  Uurensed gaoiubh facdumitd ptein
............................. (s 85 pant orsw. femer. ond (noreased grougd), el St ond lafend Gudl

o2 5 rmath Yegulader G PSS ISREI A —

iz ResultsPlus
Examiner Comments

3 marks: A clear response.
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Question 4 (a)(ii)

In this question candidates have been given a diagram of a sarcomere, which is drawn to the
same scale, has a length of 50mm when contracted. Candidates have to work out the ratio of
relaxed sarcomere to contracted sarcomere.

A tolerance of +/ - Tmm is permitted in the measuring of the sarcomere. As a general rule
the ratio should be xxx:xxx and in this case relaxed sarcomere to contracted sarcomere, and
not to more than 2 decimal places. Fractions in the ratio gain no credit so 9/5:1 was not
deemed to be acceptable.

(ii) A diagram of this sarcomere, drawn to the same scale, has a length of 50mm
when contracted.

Give the ratio of the lengths of the relaxed sarcomere to the
contracted sarcomere. -

Al mM = re lvxed

(1)

_9,1-':: g2
50

Answer ). 8% 1

N
\/ / ResultsPlus

/'--‘: Examiner Comments
Full marks: response within the acceptable range 1.78 - 1.82:1
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(i) A diagram of this sarcomere, drawn to the same scale, has a length of 50mm
when contracted. “'

Give the ratio of the lengths of the relaxed sarcomere to the
contracted sarcomere,

(1)
Relorec | (o hrerolosf
TDmm- S Ovam .
L

N\

ig ResultsPlus
Examiner Comments

Correct response after accurate measuring of sarcomere.
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Question 4 (a)(iii)

Most candidates successfully named the protein as myosin. A few listed more than one
protein - in that case only the first response was taken.
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Question 4 (b)

In this question candidates have to describe the role of troponin molecules in the contraction
of a sarcomere.

As muscle contraction has been a focus in several of the recent exam sessions candidates did
well on this question. The key issues are to get the events in the correct order and the right
molecule having the right effect. Candidates are still missing out the reference to myosin
head when forming the crossbridge.

(b) Describe the role of troponin molecules in the contraction of a sarcomere.

(4)

ﬂ ResultsPlus
Examiner Comments

2 marks: For calcium ions binding to the troponin and changing its
shape. The tropomyosin does not expose the actin binding site and
there is no reference to myosin head.
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(b) Describe the role of troponin molecules in the contraction of a sarcomere.
- (4)

WYosin head Ko biad o the actia SKolament sfoten )
LALts myosa

SWEATS Shorteped - Then

................................... Hiti, i -

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

<g§ ResultsPlus
Examiner Comments

A complete response attaining all 4 marks.
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Question 4 (c)(i-ii)

In this question candidates have to compete appropriate x and y axis scales on the graph and
draw a line of best fit. Then using the graph, calculate the gradient of the line of best fit.

Generally this was done very well. Candidates have a great deal of experience within the
specification of drawing graphs. There were however some very odd scales which gained no
credit. Furthermore a line of best fit with these points should not go through the origin 0,0.
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() Muscle contraction increases muscle tension.

The relationship between increasing ATP concentration and pealt must;le tension
was investigated. .

The results are shown in the table.

110 26
150 34
190 33
240 4
280 49
320 45
360 52. -

The incomplete graph shows the results of this investigation.

6o -
Peak muscle tension
/N
4 p
x
20
o0
1o

O a5 19 m;ninyo.}m-qso

ATP concentration as a percentage of
resting concentration (%)

() Add an appropriate scale to the axes of the graph and draw a line of best fit.
(2)
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(i) Calculate the gradient of the line of best fit.

(1)
4-2 i - d?a = 0] F
axd =120 120
Answer ......0° |3 N perpercentage increase

(Total for Question 4 = 10 marks)

V/K ResultsPlus
Examiner Comments

Scales are acceptable but the line of best fit going through the origin
does not gain any credit.

The line of best fit going through the origin would lead to a gradient
outside of the acceptable range.
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Question 5 (a)

In this question candidates have to calculate the percentage in BMAA per gram from the
seeds of the cycad trees to the flying foxes. The answer has to given to two significant figures.

The calculation was relatively easy and most candidates got the working correct. The only
issue was giving the answer to two significant figures. 9510.8% was occasionally seen rather

than 9500%.
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Question 5 (b)(i)

In this second question on the flying squirrels candidates are given a three axis graph
showing the results of an investigation where scientists looked at the flying fox population
and the number of men diagnosed with ALS. Candidates have to explain the results of this
investigation and are expected to use the information given in the question to support their
answer.

Many candidates described the data rather than explaining it. This is a good example where
candidates must fully comprehend the meaning of the key command word. Few candidates
achieved high marks as they merely described the patterns shown in the graphs. The most
frequently seen statement was that the population of flying foxes decreased.

(i) Explain the results of this investigation.

Use information from the question to support your answer.

AN

ﬂ ResultsPlus
Examiner Comments

4 marks for a full response.
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(i) Explain the results of this investigation,

Use information from the question to support your answer.
(4)

B‘nﬂ#jﬁﬁﬁs} ...... S decyean . a S praple. . bt e fowes fr Fed &b
%t‘mmhﬁr.f\ﬂ‘.\auﬁﬂﬁgkmuJ‘-mwt‘-dféammmnfﬂag

.F*tb_n'kh"' ........ !.1:..&-.'.'.!..5!!:.., ....... ﬂ'&r‘- ..... ..o .Jd.lna%ﬂgﬁlpshu&t"“bh
QMMJAM‘MIHJ

ﬂR&suﬁsﬂm
Examiner Comments

A very good response explaining the data rather than merely
describing it.

IAL Biology WBI15 01 30



Question 5 (b)(ii)

This question expects candidates to compare and contrast the use of positron emission
tomography (PET) and computed tomography (CT) scans of the brain and nervous tissue to
diagnose ALS.

The command words 'compare and contrast' are key here. There needs to be a clear
comparison ideally in the same sentence. At a stretch, the next sentence may be acceptable.
However when the comparison is in a separate paragraph this is not deemed to be in the
nature of compare and contrast.

Many candidates struggled to find similarities apart from images formed. However, they
found differences easier and often gave three or four differences - this can still only achieve
a maximum of 2 marks for difference.

(i) The diagnosis of ALS is made using positron emission tomography (PET) scans
and computed tomography (CT) scans of the brain and nervous tissue.

Compare and contrast these two techniques.
(3)

6!‘» u\an"nee
“YEvooR

- Bon iptihiques sk p\om &, ow “ﬂﬁo\ub‘m
L& qoag—gsbon ok e hody

. ngn ave q.n-;MQ, - e \M’:‘Qﬁ *0 G\E‘\Edﬁ

@ﬁm@ i ~ Yvan ex .
A .'K Y&jﬁ N\'le,#_tm F’EST Scan  LeRs

==NUET shn i, TAibe Gabis
&oma m&r«hoﬂ ik T sca0 does O

- 6c,c:m5 ax wen \0 Bme %0 wWe @nNnui-soe
how’ ac.’r.w"'li £ 0 A\%&Eﬂc £ﬂﬂ\5 ange. Bk YET scans

e Y e up,@_a‘ J‘-| ﬁhaw ........ b[md c\ng VRO 1.9 ........ %b‘\@“ﬂq

..--‘-I;\ .
\/ (: ResultsPlus
I/--.. Examiner Comments

3 marks: A clear comparison about images and two clear differences.
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(i} The diagnosis of ALS is made using positron emission tomography (PET) scans
and computed tomography (CT) scans of the brain and nervous tissue.

Compare and contrast these two techniques.
(3)

»PET.ond CT bath build up 2d imoges. o 4he broin .

»CT uses. X=rays., PET Uses rodlioockive. tracas and quoose.
° CTonly pmmfas an nrmq: Ok PET. can dekect Qctiv ntvd _____
inthe boin..

I\

%gResultsﬂus
Examiner Comments

3 marks: Clear reference to images and three differences for maximum
2 marks for differences.

IAL Biology WBI15 01 32



(i) The diagnosis of ALS is made using positron emission tomography (PET) scans
and computed tomography (CT) scans of the brain and nervous tissue.

Compare and contrast these two techniques.

(3)
188 oT" ' g
el _viost a C\eoy

||||||||| ETRIIETr

ANRGR.... Lo Recnned. and tee Ko Sy Adernes,... SAN.. Alee.
adneceas  PET SCans A\Ed  pOcen 2D

/ ResultsPlus

Examiner Comments

Only 1 mark for imaging. Just about acceptable as in next sentence.
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Question 5 (c)(i)
Candidates are tasked with drawing a myelinated neurone and labelling two features.

There were a range of drawing skills demonstrated. Many responses got the full 3 marks as
they met the criteria of the mark scheme although some of the drawings were just about
recognisable as a myelinated neurone.

Key elements are clearly cell body, myelin sheath with nodes of Ranvier with the synaptic
terminal at the end. The labelling of two structures were often complicated by the labelling of
additional structures which sometimes were incorrect. Label lines are expected to touch the
part labelled.

(c) Neurotoxins can affect the potential differences generated across the membranes
of motor neurones,

(i) Draw a myelinated motor neurone and label two structures.
(3)

.'-\“-\ .
\/ / ResultsPlus
/'-—-‘: Examiner Comments

Nice neuron but let down by arrow not touching part. This has been
referred to in recent past examiners' reports.
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(c) Neurotoxins can affect the potential differences generated across the membranes
of motor neurones.

(i) Draw a myelinated motor neurone and label two structures.
(3)

; f"
axem
ceM
- po
Zz,
/ ResultsPlus

Examiner Comments

A good attempt and well labelled. Full marks
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Question 5 (c)(ii)

This question gives candidates data on the potential differences when a neurotoxin
tetrodoxin is added to a nerve. Candidates are asked to explain how tetrodoxin inhibits the
transmission of the nerve impulse along the axon. Key here is the command word 'explain'.
Candidates who merely describe the pattern from the graphs cannot gain full marks.

There were some very detailed explanations seen. It is a topic that comes up regularly; it was
just a means of using the data in the context of TTX.
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(ii) A different neurotoxin called tetrodotoxin inhibits the transmission of nerve
impulses along axons.

In an experiment, axons of motor neurones were stimulated in the absence of
tetrodotoxin and in the presence of tetrodotoxin.

The graphs show the potential differences obtained in this experiment.

Absence of tetrodotoxin Presence of tetrodotoxin

50 50
Potential Potential

difference ¢ difference ¢

/mv / mV
-70 -70
> >
Time Time

Explain how tetrodotoxin inhibits the transmission of a nerve impulse along
the axon.

(3)

(,humml.t 0 -Hruu1 cmnmvf open , Jo reu wr'rmq{—@attd

(N{M:L s MMKd; l'umu_, UL hrng. ﬁb't.cm;rwl

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

||||||||||

||||||||||||||||||||||||||||||||||||||

..................................................................................
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N
ResultsPlus

Examiner Comments

e

A very clear response meeting all the required mark points.
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Question 6 (a)(ii)

Candidates are provided with data on lactate concentration as the intensity of exercise
increases and the stroke volume changing with heart rate. The data and graph compares an
athlete and non athlete. Candidates are tasked with explaining the results of the investigation
using the data provided and their own subject knowledge.

It is pleasing to see that candidates are at last coming to terms with the expectations of a
level based question. Those who merely described the data from the graph or table were
limited to level 1. To get to level 2 some degree of explanations is required, albeit simplistic,
in biological detail. However the detail has to be accurate. Level 3 is where there is detailed
biology used.
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Explain the results of this investigation.

Use the information in the graph and the table and your own knowledge to
support your answer.

(6)
........................ Loct .. COMMCeNTIretion. ef @ nan. ilnese is.. ..
e SASER AR AU AN QAN KRS even.. . ... JADo uliSia,
........?:..s.:&Lu_mgs.usm......e.m.sa;ksn..,,:aumai:fm...t..,ﬂw.s....t.s.,b.am_use. ........
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ResultsPlus

Examiner Comments

A good top level 2 response.
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Explain the results of this investigation.
Use the information in the graph and the table and your own knowledge to
support your answer.

(6)
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ﬂ ResultsPlus
Examiner Comments

This candidate has described graph and table with no real explanation.
Level 1
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Explain the results of this investigation. - i

Use the information in the graph and the table and your own knov&fedge to
support your answer.

(6)
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N { ResultsPlus
/--._ Examiner Comments

A clear detailed account and explanation of the data using key relevant
knowledge from the specification. Top level 3.
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Question 6 (b)

In this question candidates are told that coyotes are often poisoned with cyanide by farmers
to prevent them killing livestock. They are also told that cyanide inhibits cytochrome oxidase.
Candidates have to explain how the action of cyanide would kill the coyote.

Most candidates grasped the idea that electrons are not passed along the ETC, so aerobic
respiration stops and coyotes have to rely on anaerobic respiration. However for many
candidates this is how far their explanation went. What is needed is that this leads to less ATP
so no contraction of muscle/cardiac muscle. Few candidates went down the route of pyruvate
being converted to lactate resulting in lowered pH and subsequent denaturing of enzymes.
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(b) The photograph shows a coyote.

(Source: © Shaun Cunningham/Alamy Stock Photo)

Some coyotes have been poisoned with ¢yanide to prevent them from killing the
livestock of farmers.

Cyanide inhibits cytochrome oxidase, the Iast carrier in the electron transport
chain (ETC).

- Explain-how the action of cyanide would kit a coyote.
(4)
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ﬂ/ < ResultsPlus
/--._ Examiner Comments

A very good response with the majority of mark points stated. Full
marks attained.
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(b) The photograph shows a coyote.

(Source: © Shaun Cunningham/Alamy Stock Photo)

; Some coyotes have been poisoned with cyanide to prevent them from killing the
' livestock of farmers,

Cyanide inhibits cytochrome oxidase, the last carrier in the electron transport
chain (ETC).

Explain how the action of cyanide would kill a coyote.
(4)
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/ ResultsPlus

Yl/f':l‘- Examiner Comments

Although mp1 is repeated several times there are sufficient points here

to achieve full marks.
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Question 7 (a)(iii)

Candidates are provided with an electronmicrograph of a cell lining the proximal convoluted
tubule with two structures labelled.

The majority of candidates were able to correctly identify structures A and B. However few
could accurately describe the orientation of the labelled structures. For orientation the
expectation is that structure A/brush border is in the lumen of the tubule, or that structure B
is located at the base/basal side of the cell.
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(ili) The electron micrograph shows part of a cell lining the proximal
convoluted tubule,

structure A

structure B

(Source: © Jose Calvo/Science Photo Library)

Explain how structures A and B and their locations in the proximal convoluted
tubule enable the reabsorption of solutes.

(3)
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<&<Results?lus
Examiner Comments

One of the few that stated apical side. Full marks.
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(ili) The electron micrograph shows part of a cell lining the proximal
convoluted tubule. ) -

} structure A

structure B

(Source: © Jose Calvo/Science Photo Library)
Explain how structures A and B and their locations in the proximal convoluted

tubule enable the reabsorption of solutes.
(3)
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ﬂ ResultsPlus
Examiner Comments

Structures A and B correctly identified but no reference to the
orientation. This was a very common response.
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Question 7 (b)

In this question, data on urine volume, ion concentration and urea mass are provided to
candidates. The graph and table show the changes over a 150 minute period. Candidates are
asked to comment on the results of the investigation.

Once again key here is the command word 'comment'. Many candidates gave detailed
explanations on how ADH caused the changes shown in the data. This failed to attain many
marks. There was an expectation that candidates used the data on all three elements.
Generally this question was well answered.
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Comment on the results of this investigation.
———

Use the information in the table and the graph and your own knowledge to
support your answer.
(4)
......... Mo Mdom....ch...olnse. predted) ncrasec) o Sisk
......... ba wotikis Ben . Qg Skt Ao Aerease. 909
..... Garmad 0. 5 vermed . Velvms AmCR s e G e
(= TN e ————
o Mo Concannmdto. b 1 aos. 20 e Desafed. e RSk
ba bk hea. Tl ana . eamaty.. .. Demed
TV L NPT WY TT- YT TTUNR=N 8 oS BNP=S ey SOR
T heg Shein... IeGe. e ek AONC Ak .. Ahat. o5 oo ke
..... SR e Rie ke ARG X Mt e
Lencankraim... X LG de .. I~ T KX S —
'“J‘QM‘S\«\‘MWQ-‘&M&{m\tF%mhF gt S weeay

Skt Yoeeps IO Lem €0 vbeda.. X i@ b
A\ feamrg Secoe  vmeon WS Ndooe Dpakirse alile—~

ISD Y'QN’\\}:U) \__,\\Q\ \E T ev*

« Ne ndcahen o§ Seegle,  S2¢ Vled)

‘NG meon o qp velvss  Cedidleded ced Lo
Ul l—l*-}, . Cq,\gj\c,\-(d

IAL Biology WBI15 01 56



N
y { ResultsPlus

Examiner Comments

4 marks: A clear response making relevant comments on the data. One
of the few that made comments about lack of statistical analysis or
scientific method used.
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Comment on the results of this investigation.

Use the information in the table and the graph and your own knowledge to

Support your answer.
(4)
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ig ResultsPlus
Examiner Comments

A good response achieving 4 marks.
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Comment on the results of this investigation.

Use the information in the table and the graph and your own knowledge to
support your answer.

(4)
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<Z§ ResultsPlus
Examiner Comments

A concise response giving all the elements for 4 marks.
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Question 7 (c)

Candidates are provided with data about the sodium ion concentration of the blood with
increasing hyponatraemia. Candidates are asked to explain how the excessive release of ADH
causes the changes in blood sodium concentration shown in the table.

It was pleasing to see that many candidates have a detailed understanding of how ADH
works. It has been a regular in recent exam sessions. There is an increasing knowledge of
how aquaporins function. Some candidates did not gain credit as their responses were too
vague eg referring to kidney rather than DCT or collecting duct. Still some candidates forget
to pution in their answer. Sodium on its own gets no credit.

IAL Biology WBI15 01 60



(c) A person with hyponatraemia suffers from excessive production of
antidiuretic hormone (ADH) from the pituitary gland.

This causes changes in the sodium ion concentration of the blood.

The table shows the sodium ion concentration of the blood in patients
with hyponatraemia. =

normal 135 to 145

mild hyponatraemia 130to 134

moderate hyponatraemia 125 to 129

severe hyponatraemia <125

Explain how the excessive release of antidiuretic hormone (ADH) causes m

changes in blood sodium concentrations.
P A

(3)
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ResultsPlus

Examiner Comments

Full marks here, and good reference to aquaporins and membrane.
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-;. (c) A person with hyponatraemia suffers from excessive production

P’f}’”\*“‘h' reakot
0,,.#'

This causes changes in the sodium ion concentration of the blood.
The table shows the sodium ion concentration of the blood in patient;

antidiuretic hormone ) from the pituitary gland.

with hyponatraemia.

Of Al H'I-‘-

normal 135t0 145
mild hyponatraemia 130to 134
moderate hyponatraemia 125to0 129
severe hyponatraemia <125

Explain how the excessive release of antidiuretic hormone (ADH) causes these

changes in blood sodium concentrations.
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(3)

g ResultsPlus

Examiner Comments

A very thorough response gaining full marks.
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(c) A person with hyponatraemia suffers from excessive production of
antidiuretic hormone (ADH) from the pituitary gland.

This causes changes in the sodium ion concentration of the blood.
The table shows the sodium ion concentration of the blood in patients

with hyponatraemia.
normal 135 to 145
mild hyponatraemia 130to 134
moderate hyponatraemia 125to0 129
severe hyponatraeﬁ'ﬂa <125

Explain how the excessive release of antidiuretic hormone (ADH) causes these
changes in blood sodium concentrations.
(3)
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<ZZ ResultsPlus
Examiner Comments

Unfortunately no marking points accessed. There is no explanation
evident.
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Question 8 (a)

Question 8 is based on the scientific article. It was clear that some candidates have had a
greater opportunity to study the article than others.

In Q08(a) candidates need to explain how Ted Turlings could have identified that the
BtPMaT1 gene that was found in the whitefly came originally from a plant. Candidates could
answer this question either by going down the microarray/bioinformatics route or PCR and
electrophoresis.

Many candidates had a good awareness of the procedures but could not sum it up by stating
that the BtPMaT1 gene was only found in plants and no other species of whitefly.
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8 The scientific document you have studied is adapted from articles in New Scientist
and the Journal of Consumer Protection and Food Safety.

Use the information from the scientific document and your own knowledge to
answer the following questions.

-(@) Explain how Ted Turlings and colleagues could have identified that the BtPMaT1
gene found in the whitefly v was oﬂglnally a plant gene (paragraph 2).
S (8) -
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<€§ ResultsPlus
Examiner Comments

Use of electrophoresis and comparing band pattern and sizes showing
genomes of the whitefly and plants are the same.
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8 The scientific document you have studied is adapted from articles in New Scientist
and the Journal of Consumer Protection and Food Safety.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(a) Explain how Ted Turlings and colleagues could have identified that the BtPMaT1
gene found in the whitefly was originally a plant gene (paragraph 2).
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'Y/iResuits?lus
Examiner Comments

3 marks: A mix of both methods. However this response has use of
PCR, gel electrophoresis and comparing banding to be the same.
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8 The scientific document you have studied is adapted from articles in New Scientist
and the Journal of Consumer Protection and Food Safety.

Use the information from the scientific document and your own knowledge to
answer the following questions.

(a) Explain how Ted Turlings and colleagues could have identified that the BtPMaT1
gene found in the whitefly was originally a plant gene (paragraph 2).
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ig ResultsPlus
Examiner Comments

3 marks: Again, use of PCR to amplify, use of electrophoresis and same
banding patterns. It should be noted that similar is not an acceptable
alternative to same/match.
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Question 8 (b)

In this question candidates are asked to explain why the frequency of the BtPMaT1 gene
increases in the whitefly population.

Many candidates struggled with this. It is clear that some have had the opportunity to study
the article in more depth. However the question did lead candidates to the relevant
paragraphs. Several candidate responses failed to mention 'gene' or 'allele' at all.
Consequently they did not score highly. The mark scheme wants a clear distinction between
surviving and then going on to reproduce, passing the advantageous allele to the offspring.

(b) Explain why the frequency of the BtPMaT1 gene increases in the whitefly
population (paragraphs 3 and 6).

(4)
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\/ / ResultsPlus

Examiner Comments

4 marks: A very clear and thorough response. The story is correct and
in order.
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(b) Explain why the frequency of the BtPMaT gene increases in the whitefly
population {paragraphs 3 and 6).
(4)
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<g§ ResultsPlus
Examiner Comments

Another clear response with the story in the right order.
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(b) Explain why the frequency of the BtPMaT1 gene increases in the whitefly
population (paragraphs 3 and 6).

P (V¥ 3 W%}vgc- to. Jeno.. %Ww@s fwwuhm
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ig ResultsPlus
Examiner Comments

2 marks: Here the example is where the whiteflies survive and pass the
advantageous gene to their offspring. No reference to reproduction.
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Question 8 (c)

In this question candidates explain how populations of fluorescent red zebrafish could be
produced for breeding.

Questions like this appear in most sessions. However key here is the context. The relevant
Dred gene has to be isolated from the coral. Not other named species. The gene is inserted
into a vector. The vector is inserted into the zebrafish, although cell or embryo would be
preferable. The final part of the story is about how these fluorescent zebrafish can be
identified and left to breed. These final two parts were often missing.

(c) Explain how populations of fluorescent red zebrafish could be produced for
breeding (paragraphs 9 and 15).
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ﬂ ResultsPlus
Examiner Comments

Not quite the full story as there is no reference to how the zebrafish
are selected for breeding and the consequent outcomes.
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Question 8 (d)

In this question candidates have to suggest the risks and benefits of genetically modifying
zebrafish. Again, candidates were given the relevant paragraphs in the article.

There is maximum 2 marks for either risks or benefits. This question is very open ended but
some responses were very vague and did not gain credit. Some degree of specificity is
required eg study tissue regeneration is acceptable while study regeneration is not.

The most common responses were for the risks. There were some very carefully thought out
answers here.

(d) Suggest the risks and benefits of genetically modifying zebrafish
(paragraphs 9, 14 and 20).
(3)
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'Y/iResuits?lus
Examiner Comments

Clear two benefits and one risk at least.
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(d) Suggest the risks and benefits of genetically modifying zebrafish
(paragraphs 9, 14 and 20).
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ﬂ ResultsPlus
Examiner Comments

Just sufficient for 3 marks.
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Question 8 (e)
Candidates are expected to explain how the skin cells doubled to cover the area of damage.

They could come either from increase in cell size or cell number. Most only got the increase
in cell number mark through mitosis. Few got the way in which cells increase in cell volume.

(e} Suggest how the skin cells ‘doubled in size to cover the area of the damage’
(paragraph 19). —

(3)
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y { ResultsPlus
/--.. Examiner Comments

Full marks attained by reference to mitosis, doubling in amount of
cytoplasm, inflammation and increased blood flow. This covers 5 out of
the 6 marking points.
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(e) Suggest how the skin cells ‘doubled in size to cover the area of the damage’
(paragraph 19).
(3)
,,,,, Ltkmhﬂmmﬂs;nUH\Mo»MmS1M\mr.u\
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1 mark: Only increase in cell number through mitosis.
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Question 8 (f)

For the last question on the paper, candidates have to explain how a single celled embryo of
a zebrafish, injected with the colour producing gene, could develop into an adult with red
skin cells.

More candidates here showed an understanding of the events post mitosis leading to the
production of the red pigment/protein. There were many very good responses seen.

(f) Explain how a single-celled embryo of a zebrafish, injected with the colour
producing gene, could develop into an adult with red skin cells
(paragraphs 14, 15 and 17).

(3)
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naey cerfain Tensuiption pactovs ot p@ et modificetlouns, .
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3 marks: Gene switched on, then translated forming the red protein.
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(f) Explain how a single-celled embryo of a zebrafish, injected with the colour
producing gene, could develop into an adult with red skin cells
(paragraphs 14, 15 and 17).

(3)
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Examiner Comments

3 marks: Cells divide, then differentiate and colour gene switched on.
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Paper Summary

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

e Read the whole question carefully, including the introduction, to help relate the answers to
the context asked.

e Take into account the command words as well as the context given. Answers which do not
match the command words or do not relate to the given context will not gain high marks.
Appendix 7 in the specification lists all the command words and their meaning.

¢ In the level based question all the introductory information eg graphs and tables need to
be used as well as relevant knowledge and understanding.

¢ In calculations it is better to show workings as well as the answer as incorrect answers
may gain some credit for correct working.

e Greater care needs to be taken in the interconversion of units eg cm3to dm3 and mm to
pm.

e Furthermore in calculations, care needs to be taken to ensure that the answer is in the
required format eg two significant figures, standard form and the number of decimal
places.

e Make sure that your response is legible. There was a significant increase in responses that
were very difficult to read.

e |f you put part of the answer somewhere else on the paper it is vital that you clearly
indicate where this is.

e Many 'suggest' questions refer to novel situations. You need to use knowledge from the
specification and apply it to this situation in specific terms rather than in generalisations.
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Grade boundaries

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

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