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Introduction

This paper includes multiple-choice, short-open, open-response, calculations and extended-
writing questions to test the following topics of biology:

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

This paper will include a minimum of 9 marks that target mathematics at Level 2 or above
(see Appendix 6: Mathematical skills and exemplifications). Candidates will be expected to
apply their knowledge and understanding to familiar and unfamiliar contexts. This paper
may contain some synoptic questions which require knowledge and understanding from
units 1 and 2.
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Question 1 (a)

In this question, candidates were given a diagram of the human brain. They had to label the
cerebral hemispheres, pituitary gland and medulla oblongata.

Candidates were good at labelling the cerebral hemispheres and the pituitary gland. However
the medulla oblongata was often misplaced. It was often placed in the pons.

1 The brain is made up of more than 1 x 10" neurones.

(a) The diagram shows a section through the human brain. E f ﬂ.é’/’

(Source: © ilusmedical/Shutterstock)

Label the diagram to show the location of the following:
+  pituitary gland \

« medulla oblongata

+ cerebral hemisphere (cerebrum)

AN

% ResultsPlus
Examiner Comments

This response was awarded 2 marks.

C V ResultsPlus
\/

) Examiner Tip
The ability to label diagrams accurately is an important skill. Label lines
need to be clearly identified in the answer.

IAL Biology WBI15 01 4



Question 1 (b)

Candidates had to complete a table naming the medulla oblongata and list the function of
the cerebellum and cerebral hemisphere. This type of question is a good way of focussing
candidates’ knowledge succinctly.

(b) Complete the table to show the parts of the brain and their functions.
(2)

cerebellum co»r‘rol 05 fm‘}bre
h@A\-”& ﬂb/olvtc?o./ﬂ control of heart rate

cerebral hemisphere (cerebrum) CG"%'Q/ o§ rz-,'l{roa-c/ %g# mJ

ones

] ResultsPlus

Examiner Comments

This response was awarded the full 2 marks.

4 \

Examiner Tip
Care needs to be taken not to 'hedge ones bets' by putting down
several functions and hoping the examiner marks the correct one.

<§ ResultsPlus
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Question 2 (a)(i)

In this question, candidates were required to complete a diagram of a Bowman's capsule and
label two structures.

There were some very good diagrams with clear labelling. The proximal convoluted tubule
needed to be present, although not necessarily labelled. There was no credit for the labelling
of Bowman's capsule as it was in the stem of the question.

2 The kidney is an organ that is involved in the removal of waste metabolites from
the blood.

(a) The drawing shows the blood supply inside a Bowman's capsule (renal capsule).

afferent arteriole

(i) Complete the diagram to show the Bowman'’s capsule and label two

structures in this diagram.
(3}
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) &{ ResultsPlus
/---. Examiner Comments

This response was awarded the full 3 marks.

-

" V ResultsPlus
\

| Examiner Tip
Accurate drawing is a skill that needs to be practised.

Accurate labelling is very important, particularly to where the end of
the label is directed.
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Question 2 (b)

In this question, candidates were asked to explain how glucose reabsorption takes place in
the nephron.

The better responses were able to explain the process of glucose reabsorption very
accurately, including all the relevant marking points. Most candidates were clear on the
proximal convoluted tubule as the site. However, the details of the mechanism involving
transport molecules and co-transport with sodium ions were less clear.

(b) Describe how glucose reabsorption takes place in the nephron.

(3)
Mede selechively reabsotbed | in Ha  ooximal

_ctonvoloted  tgbule (PCT), Na' jons awe

oaeve eub oF  PCT by aclve 4rangpott and

O -trons port  aluceSC . GilucoSe i then avle

N &{ ResultsPlus
/'--.. Examiner Comments

This response was awarded the full 3 marks. The candidate has
presented the answer in a clear logical form.

(T ResultsPlus
\ Examiner Tip
It is important that sodium ions are referred to rather than sodium.
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Question 3 (a)(iv)

In this question, candidates had to name the receptor that detects plasma concentration. The
only acceptable answer was osmoreceptor. Many candidates named chemoreceptor as the
detector.

(iv) Name the type of receptor in the body that detects changes in the
plasma concentration.

(1)

hoes

N &{ ResultsPlus
/'--.. Examiner Comments

This is an example of a response awarded the 1 mark.

s N

V \ ResultsPlus
\

| Examiner Tip
Only name one receptor. If a wrong one is written down it needs to be
clearly crossed out and the correct answer written down.
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Question 3 (b)(i)

In this question, candidates were given experimental results of internode growth following
the application of IAA.

The majority of candidates were able to make appropriate general comments from the data.
The focus was that increasing concentration of gibberellin increased the length or growth of
the internode. Some of the better responses described the effects separately for each of the
three internodes.

A general comment was needed that specified the effect of increasing gibberellin
concentration. In addition, a comparison on the greatest or least effect on the internode. The
majority of candidates were good at commenting on the effect of the concentration of
gibberellin on the growth of internodes and which had the most or least growth.

Some of the better responses provided a positive correlation together with an appropriate
statement relating the increase in gibberellin concentration to greater growth, plus a
statement that the first internode affected most and the third internode affected least.
However, only one is actually required for the mark point.

! (i} Comment onthe effect of the gibberellin on the growth of cereal plants.

(2)

Covktﬁfﬁx%ﬂmai‘mm@’ﬂﬁﬁ@

This response was awarded the full 2 marks.
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(i) Comment on the effect of the gibberellin on the growth of cereal plants.
(2)

A8 L ES... AhS. . OnS..... wahich grows. ... ¥ .. mese.. . The. least

Jength _gromdn. . doet. neartly...¥ary. . alhough...$he. . gibberelin

cancendmtian (Nereances

g ResultsPlus

Examiner Comments

This response was awarded the full 2 marks.
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Question 3 (b)(ii)

In this question, candidates were asked to explain how gibberellins caused elongation of the
internodes.

The command word in this question is ‘suggest’ and there are many acceptable ways that a
candidate could approach the answer. The majority of candidates explained that gibberellins
caused cell elongation and many went into great detail about the mechanism behind this.
Some of the better responses suggested that gibberellins bind to cell surface receptors and
acted as transcription factors.

. (ii) 'Suggest how the gibberellin causes this effect.
(3)

.................... Io Lere_” ... CAMSeS. . amw H\ ﬁsr[m:a“iol

ﬁssnmh.‘ oke *H,.g. P@dm‘hnn
P[th s :{— Y e -
Qp .................. PL;V&L aa.u.gt:'lﬁ ....... -

......... the  rmepn. lemj['h
...... @P['L.mms ces. z.m

'I(TmllorQuusﬁon3=9mrlul
ﬁah'

ﬂ ResultsPlus
Examiner Comments

This response was awarded the full 3 marks. The candidate made a
relevant comment about acting as a transcription factor.
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Question 4 (a)

In this question, candidates were asked to explain why Co-beneldopa would be more
effective that L-dopa used on its own in the treatment of Parkinson'’s disease.

There were many varied responses with some weaker responses not using the information
given in the question. The better responses not only used this information but also used
their own knowledge about dopamine from the specification. However, weaker responses
which gave descriptions about how increased dopamine would help a Parkinson's sufferer
were often too vague to meet the mark point.

The majority of candidates showed a good knowledge of the blood brain barrier.
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4 Parkinson's disease is caused by a loss of neurones in part of the brain called the
substantia nigra.

Co-beneldopa is used to treat Parkinson’s disease.

Co-beneldopa is a mixture of L-dopa and a drug that prevents the conversion of
L-dopa into dopamine in the blood.

(a) Explain why using Co-beneldopa will be more effective than using L-dopa alone

to treat Parkinson’s disease.
(3)

ﬁ';s:s‘:e&m.%%‘-—Cﬁ-bmda’opaw'\-}mnaa._
olfug'unﬂ {sfeths}hmmtmmapbiapamb
| derastg st e 'AopatmaLlakPm#hjk
Y. Llwgl-L{mlmmef,w e_ma(afn,mmﬁm“]’
This. means_thal anoce  Lolopa. wuill_make it fo_the.
brale,. a%mjr is.noh. comecded b dopaming. in. fhe...
...... Lloaol wL\ﬁfﬂ"Jersqzﬁs‘STML.ﬂofnmfkm
........ Le wnuyl'w':nkdapmm:naiﬂnmhﬂlin
....... w l)t/g.:fwa”gam-}ﬂ-(mllﬂme@c&aefwhwsm's

dliceage .

<g§ ResultsPlus
Examiner Comments

This is an example of a response that was awarded the full 3 marks.
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Question 4 (b)(i)

In this question, candidates were given data about genes that affect the production of L-
dopa. They were asked to explain the effects demonstrated in the results table.

Overall, candidates responded well to this question. The majority of candidates were able to
accurately describe the data shown in the table and compare the results of the control gene,
MYB12 and CYP76 genes. The use of data was generally good. However, very few responses
expanded on the reason why MYB12 gene and CYP76 gene used together produced the best
results. Most of the weaker responses were too vague.
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{b) In an investigation, tomato plants were genetically modified to convert the
amino acid tyrosine into L-dopa.

Three genes were used in this investigation:
a control gene that is not involved in the production of L-dopa
MYB12, a plant gene that produces a transcription factor

« CYP76, a gene found in beetroot that codes for an enzyme that converts

tyrosine into L-dopa.
The table shows the concentration of L-dopa in the tomato fruit from
genetically modified plants,

none j

control gene 1.2

MYB12 15

CYP76 10.2

CYP76 and MYB12 14.6

(i) Explain the effects of these three genes in this investigation.
(4)

........ h,; Yot m#mmmmwmmwm 5 5. oncentas o,

D inatgeso. ... L. CNMIA... ... 4.0 051005 0. 10 4 PORCS. (ﬁngmg)
LARZE ord. MBR  kghthr . hewr hase_ the... lixpat.... it 0. e Catenmein

O Lodepa... (1.2 m5leg..... K. LYE. @mg“') Thia..ogps. duts..fe. ...
Ak ok X MR ads o e hunxupkeal . foder, if tan
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....... ﬁammmgumw??ﬁéGMfmrjmnnmd
o LRCUNEY.... PUAL...... %mmmdmpmm ...................................................................................................

\{/K ResultsPlus
Examiner Comments

This response was awarded 3 marks. The candidate has given a good
comparison of the control gene, MYB12 and CYP76 genes. The data
used from the table is accurate and the candidates has used relevant
figures.
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(b) In an investigation, to ally modified to convert the

; amino acid g;;g;_ ine into L-dopa.

Three genes were used in this investigation:

+ acontrol gene that is not involved in the production of L-dopa

-+ MYB12, a plant gene that produces a transcription factor -~ =~~~ — -

+ CYP76, a gene found in beetroot that codes for an enzyrﬁe that converts
tyrosine into L-dopa.

The table shows the concentration of L-dopa in the tomato fruit from

genetically modified plants. ‘
none _ 1.2 .
| control gene 1.2
MYB12 15
CYP76 10.2
CYP76 and MYB12 | 14.6

(i) Explain the effects of these three genes in this investigation.
(4)

...... 4ﬁnh°\anxﬂ.insmﬁd-mmwnnnfbbapmm¥mhﬁﬁ- qmﬁs’(’t:.
. same-as the. ore withoud- ang §eces 4s i doesntd-geY: inwsved in = Oopa. preducisen, ..
....... heweser batih MY Bi2.and (N P76 cause. on intreass. m L-Dopo. Gentnrabin. ...
—anYemade ik with most effedt B ooth combired. @uses 13- Waglecgiere.
L-Dopa.in temrabe B, ahere. MY BI2. predums abeasaiphon Bcer which

- passes. Hhoeygh. nudear fares. i nuctear membrares, o Gllc Produceng. Lﬂupu.uml
; bsﬂdi-saadcrt_ﬁ;r.rﬁms <. ONA oF. prerreter. Sequence.cf geoss Miclved n [=Dopa.
pmduﬂhn ..... Switohipg them.on. 5o shimutate. mure. ansenphion. cBthete gerec by......

Shmulatirg pros. RNA pelyremse. binding. ot prometer sequent. so.noe. mRNA producs) |
ore. yaoslakin and mers:. Qovteins. Producad 3e o L-Dn o Sitasiied 5o i lead dfeckve oy
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NP7

.é-"a g, lnce:'.‘...l:[hm@aurﬂ Jhovever, €48 shmulales. sben honscnped. rrore mRNA, .
mmmnwmmanﬂussamﬁaduhmmmuwmmin
hbm#urMMWMwwmm“miamﬁmMPm

ond SN Yo sine.aminoacd is Bund m. bady se prare.l-Dopa Qavensa....
ﬂh_-&.mg te_ M ma looat /-Naoa Bund m@bﬁnmmiﬁh wed de
N

V < ResultsPlus

/--.. Examiner Comments

This response was awarded the full 4 marks. The candidate has given
the comparison between the control gene, MYB12 and CYP76
accurately. There is also an explanation as to why MYB12 and CYP76
used together produced the most L-dopa. In this example, the mark

point was looking for the transcription factor increasing the production
of the CYP76 protein / enzyme which leads to more L-dopa.
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Question 4 (b)(ii)

Candidates were asked to explain how tomato plants could be genetically modified to make
the enzyme that converts tyrosine to L-dopa. This genetically modified (GM) question has
appeared in several recent exam sessions.

Unfortunately, the majority of responses provided a generalised GM answer rather being
specific to the tomato and L-dopa. Often both beetroot and tomato were missing from the
responses.

Several responses referred to the gene for L-dopa while others referred to getting the gene
from the tomato. Some restriction enzyme was clearly stated together with an appropriate
method of insertion into the tomato.

(ii) Describe how tomato plants could be genetically modified to make the
enzyme that converts tyrosine to L-dopa.
(3)

)sodotr... AMPFGA?IE@ LDAAI‘S ........ &or angme. ......... Cne 82!:\9.« ...... WL))....

Resbickion  Teanuwdense s> Using. Soume.. fasth kion.. 2. .
| m)u)cdnsmé ......... e baukmouwm. s, wdl ok oy

o vedme as ik we.asaken. e bost. redl... Soln. . e,.t.cx\.x?

N { ResultsPlus
/‘--. Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
has stated the starting point of isolating the gene coding for the
enzyme.
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Question 5 (a)(ii)

In this question, candidates were asked to compare and contrast the function of sensory and
motor neurons.

Overall, candidates seemed more confident with the use of the 'compare and contrast'
command words in the question. However, the expectation is for the comparisons to be in
the same sentence. This question is also about function and several candidates went into
great detail comparing structure.

(i) Compare and contrast the function of a sensory neurone and a
motor neurone,

Af&uroyveam@/:mfméé&fmm'm e o
mf‘./ﬁ&.ﬁmxe A?/:, e PO A Ot e
€— TIN Zie %ﬁdg%ﬂ/cf&/ .. k@il O+CS ...
wé”/ﬁlzo%ﬂfﬁ—ewmn/ccew&ryu / t.'?&ﬂv'm{e/ﬁ
s LB eS..... c:f.mz.._._xe ;Vk/fﬁs%ﬁ?cm&;-pfo:!ﬂ//ﬁe’“%
fwzé?zé/»u@éﬁﬂf‘#umuamﬁaf ...... ﬂat/&qape,
rﬁgﬂ.ﬁ ........ @rC. . 1€5 .Qﬂ.z.féé._....J::M....aaxx Wpa.'/a ....... teshecse fo
#Osrtnaiﬂ( fﬂﬂ-ﬂtkﬂiﬁru/fﬁf

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
has made a good comparison of function. Relay neurones are an
acceptable alternative to CNS.

"’V f ResultsPlus
\/

) Examiner Tip
In a nerve question, impulse needs to be used rather than signal or
message.
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(i) Compare and contrast the function of a sensory neurone and a

motor neurone.
(3)

| BENONY.. NENrOne. i . FeceiVes. .an. . Atpulse . dFem .o .
Apiconin .. and .. setde. 6. .. 0. A0 O A OO i
...h.n& ........... dendntes ... . WD L NP-7 | S -~ TV S—— is..dound.  in......
dhe...vddle... ol . e .  oxon... . N

MAtAr. neurane..!. receives . dmpuse.. dmom. . cMs. ac ...
Rlo....Neurone. . .ond....sends.. it 4o the .edfecear
Marmally.... ... MUSCLE ... 3A... cOFTH... .00 ... Oc...... CONTIOCK O
A eaS. L nany.. Shere. . dendrites.

Both ore wylinated on both carry nerve impLls
bo€h neuronss velaked by Rlay neurohey.

a\

i( ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The candidate has not
followed the command words 'compare and contrast' correctly. There
are separate paragraphs for sensory neurone and then motor
neurone. The only mark point awarded is in the last sentence where
there is evidence of compare and contrast with a similarity in function.
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Question 5 (b)

In this question, candidates were given details of the symptoms of Guillain Barre disease. An
image of the neurone of a sufferer was given which showed demyelination. Candidates were
asked to suggest the reasons why the sufferer would have these symptoms.

The majority of candidates used the information provided in the question and they were able
to explain how the loss of myelin caused a decrease in spread of nerve transmission. The
better responses stated loss of impulse speed, lack of saltatory conduction and that
depolarisation no longer only occurs at the nodes of Ranvier. However, impulses being lost
was not an acceptable response. In addition, candidates found it more of a challenge to
explain why the symptoms occurred.
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(b) Guillain-Barré syndrome is a disorder of the nervous system.

The immune system damaged the fmyelin sheathsurrounding the axons of
individuals with Guillain-Barré syndrome.

axon

damaged myelin

Symptoms of this disorder include:
+ inability to maintain steadiness when walking — 1ex impulsc o corebeliym

- inability to feel any sensations in the limbs - secspisic imprise Siom yeeopiar cant  Frasan't
Any ety
+ loss of reflexes such as knee jerk. ¥ Slow (mpuise e

Suggest why a person with Guillain-Barré syndrome will suffer from the
symptoms of this condition.

(3)

ResultsPlus
Examiner Comments
This is a response that was awarded the full 3 marks.
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' . ResultsPlus
\\

Examiner Tip

Use the information given in the question to help with the answer. It is
there for a reason to help guide the answer.

In nerve questions use 'impulse' rather than 'signal' or 'message’.

"
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Question 5 (c)

In this question, candidates were tasked to explain how mutations in voltage-gated calcium
ion channels could cause these neurological conditions.

The majority of candidates could explain how a mutation resulted in the change in shape of
the calcium ion channel and the effect that it would have on the influx of calcium ions.
However, many candidates went for the absolute, ie, there would be no fusion of vesicles. As
the symptoms list were still the result of some impulses travelling, the mark scheme was
looking for fewer vesicles and less transmitters released.

(c) Mutations in the genes coding for voltage-gated calcium ion channels have been
linked to neurological conditions.

Explain how these mutations might cause these neurological conditions.

wltimatr Jﬂw L. aMike. asld. chetls,. 5574::,,...&! i
‘Wﬁ’ﬁ d5.... plesthkt . of.... qf/amz/f,- bt 05 ?ﬁ sl
‘*ﬂ hiCh... patat s .. £het.. ﬂ%mﬁkﬁ [0 channek. <.
ety eALeetiVE.  petsiy ﬁmfjﬂmm’@’
allor.. caddim.. [48.... 02 AT 4 /'wd .. ook, TH:S..
peenrs. HSS.. Melte Branssu? L#

(4)

i( ResultsPlus
Examiner Comments

This is a response that was awarded the full 4 marks. The candidate
has made clear reference to the effect of the mutation on the gated
channel shape plus reference to fewer/less transmitters leading to less
action potentials.

IAL Biology WBI15 01 26



Question 6 (b)(i)

In this question, candidates had to calculate the cardiac output for an individual when
provided with the equation and data for heart rate and stroke volume. The answer needed to
be to two significant figures.

The calculation did not present a problem to most candidates. However, some weaker
responses failed to give the answer to the required two significant figures.

(b) The heart responds to adrenaline by increasing cardiac output.
Cardiac output = heart rate x stroke volume

(i) Calculate the cardiac output for a person who has a heart rate of 77bpm
and a stroke volume of 70cm’,

Give your answer to two significant figures in dm’ hour™,
(2)

#3 bpm
Apin = 73

60 win > 4620
1 hour - U620 beats Answer .. ¥AA 320 dm’ hour”

70 om> x 10'3 = 0.0%

4620 X0.07

N
\( { ResultsPlus

Examiner Comments

This response was awarded the full 2 marks. The candidate has given
the correct answer to two significant figures. However, had the answer
been wrong the workings are clear to enable the candidate to gain
some marks.
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M\ ResultsPlus

\ Examiner Tip

In calculation questions it is crucial to check how to give the answer
and whether units are required. Many candidates are doing the
calculation on calculators and only writing down the answer. This is
perfectly acceptable if the answer is correct. However, if the answer is
incorrect candidates will not gain any marks if there are no workings.
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Question 6 (b)(ii)

In this question, candidates were asked to calculate the cardiac output and cardiac index for
two patients. The units for cardiac index was also required.

Candidates had no trouble doing the calculations for cardiac output and cardiac index.
However, some of the weaker response failed to state the units for the cardiac index
calculation.
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(i} The formula shows how to calculate the cardiac index. This is a method of
adjusting cardiac output values for the body surface area of an individual,

cardiac index =

cardiac output in dm’ min™

body surface area in m®

The table shows some information for cardiac output, body surface area and

cardiac index for two individuals.

A

6.7

1.92

3.5

G

1.49

28

Complete the table to show the units for cardiac index, the cardiac index for

individual A and the cardiac output for individual B.

- M3 min m?

€3 .|y

2.8 #1.uY =(wT]

(3)

Z ResultsPlus

Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
has given the answer in the table and in the space below the table.
There is a clear numerical calculation and units.
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Question 6 (b)(iii)

This was the levels-based question where candidates were required to interpret three sets of
graphical data on the effects of differing concentrations of adrenaline on heart rate, cardiac
index and blood pressure for young and old patients.

Some candidates often discussed the graphs but without relating the outcomes to the
concentrations of adrenaline. However, it was pleasing to see that many candidates achieved
level 3 through detailed comments on the graphs and using their knowledge and
understanding of the differing effects of adrenaline on the young and old.

Some of the weaker responses stated the effects of the change in adrenaline on heart rate,
cardiac index and blood pressure but there was no real attempt to explain the reason why
they differ in the old and young, or any significance comment about the data.
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*(iii) Ageing is associated with changes in the way the heart responds to adrenaline.

In an investigation, the effects of adrenaline on the hearts of young people
and old people were recorded.

The graphs show the results of this investigation.
20

vav.
5
)
E;

16, TI5% younger people

Heartrate 2 _
/ bpm 8

4

0

0O 20 40 60 80 100 120
Adrenaline / ngkg™ min™

25

younger people
% older people

20

15

Cardiac a
index/a.u. 10

0O 20 40 60 80 100 120
Adrenaline / ngkg™ min™

20 LA younger people

Change in
blood pressure
/ mmHg

older people

0O 20 40 60 80 100 120
Adrenaline / ngkg ™' min™
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Discuss the effect of ageing on the response of the heart to adrenaline.

Use the information in the graphs to support your answer.
(6)
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ResultsPlus

Examiner Comments

This is an example of a response that was awarded 3 marks.
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*(iii) Ageing is associated with changes in the way the heart responds to adrenaline.
In an investigation, the effects of adrenaline on the hearts of young people

and old people were recorded.
The graphs show the results of this investigation.
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Discuss the effect of ageing on the response of the heart to adrenaline.
Use the information in the graphs to support your answer.
(6)
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< / ResultsPlus
/---t Examiner Comments

This is a response that was awarded 5 marks. The candidate not only
compares the effects on both old and young but makes realistic
suggestions as to why. This is a level 3 response but it was not awarded
a mark of 6 as there is no statement on significance.
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Question 7 (a)

In this question, candidates were required to measure a mitochondrion and then calculate
the magnification. The answer was required to be in standard form.

The calculation proved more challenging than expected. The measuring of the mitochondrion
was generally accurate. However, the calculation to give the magnification was frequently
inaccurate and many failed to give the answer in standard form. A common error was to put

the power of 10 in a negative, eg 10~
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7 In eukaryotic organisms aerobic respiration takes place in mitochondria.

(a) The diagram shows a mitochondrion.

A B

98

¥
The actual length of the mitochondrion between A and B was 0.75 um.
Calculate the magnification of the mitochondrion shown in the diagram.

Give your answer in standard form.

(2)
93 m
HOF 580 e &Jﬁg = A [30
9800 pon

Answer ""'/30{%.,&@

%j ResultsPlus
Examiner Comments

This an example of a response that was awarded zero marks. The
candidate has given the correct measurement but magnification was
incorrect and not in standard form.

A ResultsPlus
\_/

| Examiner Tip
Read the question to find out how to show the answer. Make sure the
workings are clear. Practice doing conversions of units.
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7 In eukaryotic organisms aerobic respiration takes place in mitochondria.

(a) The diagram shows a mitochondrion.

The actual length of the mitochondrion between A and B was 0.75 um.
Calculate the magnification of the mitochondrion shown in the diagram.

Give your answer in standard form.
A%em @ O ?-51“"' (2)

4600000 ; 0.%5
I.3x107

Answer l%xlD;

N\

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The candidate has given
the correct measurement and the calculation of magnification was
going well. However the conversion of units was incorrect. A mark was
awarded for the correct numerical value.
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7 In eukaryotic organisms aerobic respiration takes place in mitochondria.

(a) The diagram shows a mitochondrion.

A B

=

\O 9. 8cm

The actual length of the mitochondrion between A and B was 0.75 um.

Calculate the magnification of the mitochondrion shown in the diagram.

Give your answer in standard form.

98 xL0°>
0.35x10 % = £.3xL0°

(2)

a\___

ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded the full 2 marks. The candidate
has given the answer correctly in standard form. Clear workings are
evident and a very clear calculation.

(.
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Question 7 (b)(ii)

In this question, candidates were provided with experimental data from using different
substrates in respiration reactions. They were asked to use the information in the table and
their knowledge about Krebs cycle to explain the results.

The majority of candidates have a basic understanding of aerobic respiration. However,
matching that knowledge to the results given in a novel form from the experiment proved
challenging. The majority of candidates could explain why the pyruvate transport inhibitor
stopped Krebs cycle/link reaction. Some of the weaker responses gave precise details of both
link reaction and Krebs cycle but without referring to any of the data provided from the
experiment.
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(ii) Explain the results of this investigation.

Use the information in the table and your own knowledge of the Krebs cycle
to support your answer.

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

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

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

/ ResultsPlus

Examiner Comments
This is a response that was awarded the full 4 marks. It is clear as to

what data from the table the candidate is referring. All mark points are
clearly laid out and very succinctly.
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(ii) Explain the results of this investigation. / K e g,',?; _ Cdj cle

Use the information in the table and your own knowledge of the Krebs cycle
to support your answer.

(4)

eonvert & 4 £ carbeon  cormpeund mA© o

Y _carbon.  compund.  as. . AOP.+ P wll
be. Syrthissed indo ATP and se the rate.
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mremmw:%u/usf/a rUUgle.. When. he...
pyravare transpert inhibctor s gresent ping rate
ol (02 ffmwc,{'r‘on Alcreadld a5 [£5¢ /ymz/a/{'e

(5 converted jnto acetyl co'TYrl £ and so
the Urelps cycle  cannof epontinue .

iﬁ ResultsPlus
Examiner Comments

This is another example of a response that was awarded the full 4
marks. Although there is no reference to the sample, it is clear as to

which sample the candidate is referring. A good knowledge of the
reactions in aerobic respiration is well related to the data from the
experiment.
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Question 7 (c)(i)

In this question, candidates were required to explain the difference in the number of
mitochondria in slow and fast twitch muscle fibres.

The majority of candidates coped very well with this question. Slow and fast twitch muscle
fibres have appeared in several papers since the new specification was introduced.
Therefore, candidates have a good understanding, although a few response did get the slow
twitch more mitochondria the wrong way around. To gain full marks candidates needed to
relate more mitochondria to sufficient oxygen supply.

(c) Fast twitch and slow twitch muscle fibres contain different numbers
of mitochondria.

() Explain the difference in the number of mitochondria in these two types of

muscle fibre,
(3)

.................. lHSJﬂUJMll&wusd%&emmmijF}xhﬂm&llQ
............. h...au.p.p.hj...m.uscle.......m.tﬂn......e,mo.ua.h,,....AIE‘_....fh appeanseess.
............ &Mmdduehmmdau;ap@aﬁb]oﬁmz&L\aro;aggw
............Jn,..\1.e...u&d....lm..ﬁ.la.eﬁbh.m.:.%Qckn.nalnm,...Af:n.ul_o__r_;__._mp..mﬁm...........
IhMﬁmkl«musaiep‘%en«eanen'émamgmf}ocbom&m

............ masnby wed for anaembic v ;raffomwlay{\a appean...........
é’lﬂhlﬂzlhquaw*%ad ..... (&€ Wmllwepbmp}i}upmoﬁm

N ‘\/ ResultsPlus
/‘--. Examiner Comments

This is a response that was awarded the full 3 marks. Although this
candidate does not use the words more/less it is clear that slow twitch
'being many' and fast twitch being 'aren't many' implies this. This
response also has relevant increased oxygen supply.
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(c) Fast twitch and slow twitch muscle fibres contain different numbers
of mitochondria.

(i) Explain the difference in the number of mitochondria in these two types of
muscle fibre.

(3)
............................ dlaw.. tuitun  Rory  hove o ot Number  of oniCnunetind....

. cenfarm
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o or .. grlCiter  ameun . | ol Geroe( | reipiCOT. o

ResultsPlus

Examiner Comments
This is another example of a response that was awarded the full 3
marks. The candidate has given a well thought out and clear response.

Greater number in slow twitch, large amount myoglobin and
respiration aerobic.
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Question 7 (c)(ii)

In this question, candidates need to explain the role of ATP in muscle contraction. Candidates
have a good understanding of the sliding filament theory for muscle contraction. Many gave
the full details of the theory from the initial innervation to relaxation. However, the question
was more specific, only focussing on ATP.

(i) Describe the role of ATP in muscle contraction.

ig Examiner Comments

This is a response that was awarded the full 4 marks. Although the
candidates starts with the formation of the actin myosin cross bridge,
all aspects of the markscheme are covered.

47 IAL Biology WBI15 01



(i) Describe the role of ATP in muscle contraction. @

MhﬁmmM‘mMWbemd&&om
bxc\&aﬁﬁliﬂsﬂ%ﬂ@a&nMMADE*&PJE%&JWO%
Imm&:cm(dFm@ﬁ\TPbmﬁsMimbosmLméwLuc&
cacsos. Yo oupsino - ackioy, buidee 3o beoak ATV i
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coo. hapa. aspainn .

N\

ﬂ ResultsPlus
Examiner Comments

This is another example of a response that was awarded the full 4
marks. The candidate has started with the formation of the actin
myosin cross bridge and all mark points are covered. Important that
the candidate makes reference to 'myosin head' not just myosin.
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Question 8 (a)

In this question, candidates needed to describe the role of the autonomic nervous system in
the control of breathing while resting. This question proved to be a challenge for many
candidates. Candidates clearly know the function of chemoreceptors and where impulses go.
However precise details about the autonomic nervous system and the ANS were often
lacking or inaccurate. In addition, many candidates did not refer to resting that was
mentioned in the question and only gave details about breathing,.

8 The scientific document you have studied is adapted from articles in StatPearls:
Anatomy, Autonomic Nervous System, British Journal of Cardiology: Postural Orthostatic
Tachycardia Syndrome (POTS) and Cellular and Molecular Life Sciences: The enteric
nervous system in gastrointestinal disease etiology.

Use the information from the scientific document and your own knowledge to
answer the foHowmg questions, n

(@) The autofomic nervous system regulates aspects of respiration (paragraph 1).

Describe how the autonomic nervous system regulates the breathing rate when a-
person is restingi " - -

(4)
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N { ResultsPlus

/'--‘: Examiner Comments

This is a response that was awarded the full 4 marks. The candidate
has very succinctly described the idea of chemoreceptors with
impulses going to the respiratory centre in the medulla, together with
the role of the parasympathetic system in relaxing the intercostal
muscles.

i ResultsPlus
D

Examiner Tip
Make sure there is ample time to study the article. Much help for this
qguestion can be found reading around the article.
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8 The scientific document you have studied is adapted from articles in StatPearls:
Anatomy, Autonomic Nervous System, British Journal of Cardiology: Postural Orthostatic
Tachycardia Syndrome (POTS) and Cellular and Molecular Life Sciences: The enteric
nervous system in gastrointestinal disease etiology.

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

(a) The autonomic nervous system regulates aspects of respiration (paragraph 1).

Describe how the autonomic nervous system regulates the breathing rate when a
person is resting.

(4)

H‘nck J-W{ s 08 dﬁtﬁ:&o\. 'pd cfhe/mo'ttcc(pfbr! A Cﬂnfm{.
ar{'emsm‘nmhSMo\.nwm“P“‘StThm“ﬂ*mn cenfre

ol;a-'ph%mM'L'WC"W\Mmsclf&vmpamsummwm

f

ig ResultsPlus
Examiner Comments

This is another example of a response that was awarded the full 4
marks. A very focussed and succinct response gaining full credit.
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Question 8 (b)

In this question, candidates were asked to explain how neurones could respond to different
neurotransmitters.

Candidates could explain about receptors on the post synaptic membrane and describe a
suitable response once the transmitter had bound to the receptor. The better responses
commented on the different specificity of the three-dimensional shape of the receptor.

(b) Explain how neurones can respond to different neurotransmitter substances
(paragraph 4).
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ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
referred to the post synaptic membrane with clear reference to specific
shape. It is important that reference is to membrane not neurone.

(3)
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Question 8 (c)

In this question, candidates were asked to suggest how the sympathetic nervous system in
immune organs could regulate inflammation. Candidates mostly referred to the release of
histamine or cytokines and missed the initial innervation through neurotransmitters.

(c) Suggest how the activity of the sympathetic nervous system in immune organs
could regulaté inflammation (paragraph 7).

(2)

W ro

¥ { ResultsPlus
/---. Examiner Comments

This is a response that was awarded the full 2 marks. This response
starts at action on the spleen and lymph nodes leading to release of
histamine. However, it misses the point where the SNS could release
neurotransmitters (or a named neurotransmitter) acting on the spleen,
thymus or lymph node.
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Question 8 (d)

In this question, candidates had to suggest how the ECG could be used to identify that a
patient was suffering from POTS. This question proved more of a challenge than expected.
Many responses missed the idea of recording the ECG before and after changing position.
The description of POTS was given in the article, ‘heart rate will increase by 30bpm or the heart
rate will exceed 120 within 10 minutes of changing position’.

(d) Explain how an electrocardiogram could be used to show that a person has
postural orthostatic tachycardia syndrome (POTS) (Box 1),

(2)
.............. POTS.. . hal.. 4. hetrat  above Mt notem.  in an  ECO. DA
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.......... mm)!%bpmﬂmﬁ#ﬁ Mun. 120 taen.. Mk woadd. mollca. ...
PQTS -

%j ResultsPlus
Examiner Comments

This response was awarded the full 2 marks. The candidate has given a
clear reference to the calculation of heart rate and to the heart rate of
120 bpm.
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Question 8 (e)

Candidates found this the most challenging question. Most candidates were able to suggest
that the bolus acted as a stimulus but then failed to suggest how the impulse stimulated the
smooth muscle.

Candidates had an idea of reflex muscle action but found it difficult to relate it to peristalsis
in the gut. This was particularly true where the muscle contraction/relaxation occurred. The
weaker responses had sections of text copied from the article, which gained no credit.

(e) Explain how reflex circuits in the gut cause a bolus to move (paragraphs 10
and 11).
(4)
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S{ < ResultsPlus

/‘--. Examiner Comments

This is a response that was awarded the full 4 marks. The candidate

has written a well thought out and logical response. Bolus acting as a
stimulus being detected by receptors, leading to innervation through
smooth muscles. This is followed by contraction of circular muscle in

the propulsive segment and then longitudinal muscles contract with
circular muscles relaxing in the receiving segment.
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wmmdmmmmmm bolus to move (paragraphs 10

and 11).
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/ ResultsPlus

Examiner Comments

This is another example of a response that was awarded the full 4
marks. The candidate has written a well thought out and logical
response. Bolus as a stimulus, leading to neurotransmitters released.

This causes circular muscles to contract and longitudinal muscle to
relax in the propulsive segment. This is followed by correct contraction
of longitudinal muscles and relaxation of circular muscles in receiving
segment.
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Question 8 (f)

In this question, candidates were required to explain the meaning of the term ischaemia used
in the article. Few candidates gave a response even close to the expected answer. The idea of
an inadequate blood supply to a tissue or organ was required.

(f) State what is meant by the term ischemia (paragraph 12).

I isa .ﬁnﬂob lc% cenol'};'t}h ‘qu{'
.......... Co\Ses.. "'L\E- fa esjuue,sbslfw *o e "H‘/Dujl,.‘

r!.?.((j ley... achm L e e

AN

~ < ResultsPlus
/--.. Examiner Comments
This is a response that was awarded zero marks. It is an example of a

typical response where a section of the article text has been copied, in
the hope that it contains the right answer.

(f) State what is meant by the term ischemia (paragraph 12).
(1)

ﬁc%aw; uden wef s srrivr b Ayga%z P
m:%ﬂgmﬁéa ...... s /%w

AN

~ < ResultsPlus

/--.. Examiner Comments

This is a response that was awarded the 1 mark. The candidate has
given a thorough answer that fits in with the context of the article.
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Question 8 (g8)

In this question, candidates were asked to explain why embryological ENS cells fail to
colonise the bowel. There were few answers other than to suggest that it was the result of a
mutation. There were no comments related to the lack of surface receptors.

(g) Suggest why embryological ENS cells may fail to colonise the bowel in a
developing embryo (paragraph 13).
(1)

Anwh‘aﬁmm;ywmmcmrgfm

AN
\( { ResultsPlus
_‘/'--.. Examiner Comments

This is a response that was awarded the 1 mark. It is an example of the
most common response.
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Question 8 (h)

Candidates were asked how the interaction of microbial and other factors could lead to IBD.
Candidates expressed ideas about the release of histamine and how it caused an
inflammatory response extremely well. A few candidates tried to explain how bacterial action
or products could impact the gut.

(h) Explain how the interaction of microbial and other factors could result in
gastrointestinal inflammation such as IBD (Box 2).

N N “-’i\ s (3)
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(Total for Question 8 = 20 marks)
iﬁ ResultsPlus
Examiner Comments

This is a response that was awarded the full 3 marks. The candidate
has related infection by microbes leading to release of histamine and
subsequent vasodilation.
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(h) Explain how the interaction of microbial and other factors could result in
gastrointestinal inflammation such as IBD (Box 2). )
3
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ﬂ ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The candidate has not
referenced infection by pathogen to an immune response as this is not
in the context of microbial toxins or chemicals released by the
pathogen.
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Paper Summary

Following the performance from this series, the following are a few suggestions for improving
candidate performance:

Candidates need to have time to study the articles in depth.

Candidates need to refer to the command word used in the question and focus their
response in an appropriate manner. Appendix 7 in the specification lists all the command
words and their meanings. This is particularly true for differentiating between ‘describe’,
‘explain’ and ‘comment’ command words.

In graphs, care needs to be taken with axes and scales.

In the levels-based question, the resource material needs to be the focus together with
candidates own knowledge and understanding.

In calculations, it is better to show the workings as well as the answer. If the answer is
incorrect some credit may be gained by the workings.

The interconversion of units needs to be practised.
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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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