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Introduction

This is the sixth time that the paper has contained only one level based question, based on
the new specification. Candidates were provided with extensive stimulus material and they
are beginning to understand what is required and how to respond. There were fewer blank
scores seen throughout the paper.

The level based question showed far greater Level 3's than previously. Some candidates are

still just describing the data that they have been provided with and this will only achieve a
Level 1.

The mathematical element to this paper continues to present problems to candidates,

whether it is extracting data from a graph or table, interconverting units or following the
instructions in the rubric.

The article was demanding both in terms of science and the language used. It really does
need to be studied before the examination.
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Question 1 (a)

The majority of candidates had no problem with this calculation. It was expected that
candidates did the calculation to no more than two decimal places. A few used in excess of
4 decimal places. The most common error was using the wrong denominator. It is advisable
in all calculation questions to show working as even if the final answer is incorrect, some
credit may be gained within the workings.

1 The human eye responds to different light intensities.

(a) The table shows the mean pupil diameter in different light intensities.

- | bright light 3.35
normal room light 3.86
- | darkness 6.41

Calculate the percentage increase in the mean diameter of the pupil when a
person moves from bright light into darkness.
(1

6.41- 235 =3\

e N\

N

S{ { ResultsPlus

/“-—-1 Examiner Comments

A few candidates selected the correct data to calculate the percentage
change in pupil size when moving from bright light to darkness but
used the wrong denominator to calculate the percentage.

\. J
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(T4 ResultsPlus

\_} Examiner Tip

Always include the workings in any calculation as even if the answer on
the answer line is incorrect some credit may be gained through the

working.

1 The human eye responds to different light intensities.
(@) The table shows the mean pupil diameter in different light intensities.

bright light 3.35
normal room light 3.86
darkness 6.41

Calculate the percentage increase in the mean diameter of the pupil when a
person moves from bright light into darkness.

6 kel - 335 = 3-06 ,
335

=913k

(1)

ANSWES o 2 3 b

B

<0< ResultsPlus
Examiner Comments

Clear working shown with the correct subtraction and division by the
correct denominator. The correct answer to two decimal places is on
the answer line.
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Question 1 (b)(ii)

Many candidates did not appreciate that the question focus was adrenaline. Consequently
they gave the story about how the radial and circular muscles changed as light intensities
changed. Most candidates correctly suggested that radial muscles contract and circular
muscles relax. Candidates need to learn to read the question carefully and adapt their
answer to the focus of the question. Few candidates achieved full marks here.

(ii) Describe how this change in diameter is brought about by the muscles of
the iris.

(3)

h mmga__.,—p‘

S{ { ResultsPlus

/'--1 Examiner Comments

This is a very clear response in the context of the question ie
adrenaline. The action of the radial and circular muscles is correct. This
response gained full marks.

z ResultsPIus
\\

Examiner Tip
Candidates should not use the terms signals, messages or information
as alternatives to impulses.
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(i) Describe how this change in diameter is brought about by the muscles of
the irls.
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ﬂ ResultsPlus
Examiner Comments

Although this candidate did not refer to adrenaline the response does
explain how the contraction or relaxation of the muscles of the iris is
controlled. This response gained full marks.
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Question 2 (a)(iii)

Candidates answered this question well showing knowledge about reduced NAD. The focus
was on it providing / carrying hydrogen (atoms) to the electron transfer chain. This resulted in
the release of energy or ATP production in the ETC. Candidates were stating 'the production
of energy', which is not creditworthy. If candidates referred to the movement of protons to
the intermembrane space it was expected that they referred to 'pumping'. Unfortunately
several candidates referred to diffusion or just movement unqualified.

(ili) Describe the role of reduced NAD in aerobic respiration.

wsed W wp Foreetien g AT (chamtocmaniey
.‘\'\
¢ { ResultsPlus
/‘--‘\. Examiner Comments
Correct reference to reduced NAD providing electrons to the ETC linked
to the production of ATP.
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(iii) Describe the role of reduced NAD in aerobic respiration.

(2)
~NAD o vedud. 0. 0s. SRR Q0. . POCRSS. T
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N

V ResultsPlus
/'--.. Examiner Comments

This response had the idea of reduced NAD providing electrons but
was not clear about what this resulted in, namely ATP. Water was not a
creditworthy response.

f"‘” ResultsPlus
\

— Examiner Tip
Some answers to this question began with 'lt'. As reduced NAD is in the
stem of the question it was clear that the candidate is referring to the
NAD. Candidates, as a general rule, must make it clear as to what they
are referring. It should not be left up to the examiner to decide.
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Question 2 (b)(i)

Nearly every candidate correctly stated that there would be less ATP produced and that the
carbon monoxide prevents the oxygen binding to the haemoglobin. However as a result of
less oxygen being carried by the haemoglobin few candidates could refer to cells having less
final electron acceptors.

(b) Carbon monoxide and cyanide affect the production of ATP.
(i) Carbon monoxide binds to the haem group of haemoglobin.

Explain how carbon monoxide will affect the production of ATP.

(3)
e COMOOO RO RO Aetes e Rt Of . .omERN
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\}( ( ResultsPlus

:‘/r--.\. Examiner Comments

A clear response which gains all available marks. Clear reference to
carbon monoxide taking the place of oxygen on the haem molecule,
with a statement about oxygen being the final electron acceptor. The
decrease in ATP can be stated at the start or the end of the response.
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(b) Carbon monoxide and cyanide affect the production of ATP.
(i) Carbon monoxide binds to the haem group of haemoglobin.
Explain how carbon monoxide will affect the production of ATP.

(3)
0O TR © T N TV T —
L2 caxvom.. aonaxiae  loinds  ta. Ve nolen.
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lllr\ —

<0‘< ResultsPlus
Examiner Comments

Reference to a decrease in the production of ATP but there is no
reference to oxygen being the final electron acceptor or that carbon
monoxide displaces oxygen in the haemoglobin.

P

4 Rkl | -

() ResultsPlus

\\_} Examiner Tip

Candidates should refer to an actual change eg increase or decrease,
rather than that something has an affect or causes an effect.
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Question 2 (b)(ii)

(i) Cyanide stops the transfer of electrons along the electron transport chain.

Explain why cyanide does not affect the production of ATP from
anaerobic respiration. ‘

_Anaerdhic efirahion. deed nef. invele 24
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|

iﬁ ResultsPlus
Examiner Comments

Initial statement about anaerobic respiration not involving the electron
transport chain but no additional comment about glycolysis.

(2)

(i) Cyanide stops the transfer of electrons along the electron transport chain.

Explain why cyanide doeg not a the production of ATP from
anaerobic respiration. = i

(2)
Bs. NAerchic... m&hpmmm 6“‘\1\:{1 L chc?ﬁqs:&
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% ResultsPlus
Examiner Comments

Clear succinct response gaining both marks.
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Question 3 (a)

Surprisingly, this question caused a few issues. Some candidates failed to appreciate what
was meant by ‘conditions'. As a result answers included temperature, lung volume and
surface area of alveoli which did not gain credit. A wide range of answers were acceptable
and some were obviously within the personal experience of candidates. It needs to be
remembered that when the question asks for two conditions then providing a list of three or
more may result in only the first two answers being taken.

3 The ventilation rate of animals will depend on many factors.

(a) State two lung conditions that affect the ventilation rate of a human.

(2)

Y | / ResultsPlus

/‘--*. Examiner Comments

The response here does not give lung conditions but rather gives the
properties of the lungs.

4\ ResultsPlus
\_ Examiner Tip
When the question asks for two conditions and gives space for two

conditions, only adding one will only gain half of the available marks.

Likewise when the question asks for two conditions and the candidates
lists three or more then generally only the first two answers in the list
will be taken. It is not up to the examiner to choose the responses
from a list given by the candidate.
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3 The ventilation rate of animals will depend on many factors.

(a) State two lung conditions that affect the ventilation rate of a human.
(2)

Lncumenia i RN PN N

ﬂ ResultsPlus
Examiner Comments

A clear answer gaining full marks. Phonetic spelling is acceptable,
within limits, and as long as it doesn't look like a hybrid between two
biological terms.
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Question 3 (b)(i)

The majority of candidates were able to correctly state the relationship between body mass
and ventilation rate. Inverse relationship or negative correlation were acceptable alternatives
providing body mass and ventilation rate was stated. Inverse correlation was not
creditworthy. Very few candidates noted the small number of species used in the study or
that correlation doesn't imply causation. Standard deviations continue to cause problems.
Generic statements of overlapping / not overlapping standard deviations are not

significant / significant did not gain credit. It needed to be focused on the standard deviations
between specific animals from the table. A few candidates used the standard deviations but
stated that the wrong animals standard deviations were or were not overlapping.
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(b) The table shows the mean resting ventilation rate of five species of animal.

Talapoin monkey 1.3 Ou% 0541009 Q.63
Ring-tailed lemur 29 0O.440.53+004 ). H1
Crested porcupine 200 | ()21030£003 O 3P
Siberian tiger 1340 [ (y2)\ 027+006 O.33
Hippopotamus 22100 0.12 £ 0.03

(i) Comment on the relationship between the mean resting ventilation rate and
the body mass of animals.

(3)

dake . decrtne  Blse,.as. bocly. Mass  i0CeCues. g

...Sknﬂm&...cgﬁulahm ......... ot venhledive tede o rmonkeﬂmd
Ring-Aaited \emm. oveilad... sso.reatk ¢ Sigiban....

fof’lo\q,pomm\t%Cmuhskargeb&smxkl&ompk&k

.

% ResultsPlus
Examiner Comments

A good response gaining full marks. The relationship was clearly stated
and there is a reference to the standard deviations linked to correctly
named animals with a statement about whether the results are
significant or not. Here there is one of few examples where candidates
mentioned the small sample size.
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(b) The table shows the mean resting ventilation rate of five species of animal.

Talapoin monkey 13 0.54 + 0.09
Ring-tailed lemur 29 0.53 £ 0.04
Crested porcupine 20.0 0.30+0.03
Siberian tiger 1340 0.27 + 0.06
Hippopotamus 2210.0 0.12 + 0.03

(i) Comment on the relationship between the mean resting ventilation rate and
the body mass of animals.

(3)

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

__'Resultsiahs

Examiner Comments

Correct relationship stated but no clear statement about standard
deviation linked to named species tested.
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Question 3 (b)(ii)

Again a calculation that needed a conversion with an answer given to two significant figures.
Most candidates calculated the number of breaths per minute correctly but did not convert
to the correct unit or give it to two significant figures. Many responses gained 0 marks as they
only put the answer on the answer line, which was incorrect, but showed no working.
Furthermore a few candidates had the correct answer in their working but put a completely
different answer on the answer line. The answer on the answer line is taken first.

(i) The tidal volume for a resting talapoin monkey was found to be 40cm’.

The minute ventilation is the volume of gas inhaled or exhaled from the lungs
in one minute.

Calculate the respiratory minute ventilation for a resting talapoin monkey.
Give your answer in dm? to two significant figures.
Ao (' = 0.0¢ dm’
00 § RN bo = 24 4w’
1N X054 = 124k =13 dw’

(2)

™.

\( / ResultsPlus
/ﬁ-.‘\. Examiner Comments

Clear calculation, with workings and correct conversion with the
answer given to two significant figures on the answer line.
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(ii) The tidal volume for a resting talapoin monkey was found to be 40 cm’,

The minute ventilation is the volume of gas inhaled or exhaled from the lungs
in one minute.

Calculate the respiratory minute ventilation for a resting talapoin monkey.
Give your answer in dm? to two significant figures.

(2)
o, 54 x LO= wpagd ©-0ZS
loco
[ ><0-qu_.,g Rz EOxMG-OLIb
60 L

lllr\ —

ﬂ ResultsPlus
Examiner Comments

Calculation and conversion correct but the answer on the answer line
did not follow the instruction in the rubric, namely the answer given to
two significant figures.
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Question 3 (c)

This question was well answered with the majority of candidates gaining full marks. Crucial
errors included using terms like signals, messages or information as alternatives to impulses.
As in previous sessions this is not acceptable as alternatives. Careful reading of the question
is needed to make sure that the answer corresponds to the question. Several times
candidates ended their response by the impulse going to the SAN, leading to an increase in
heart rate.

(c) Anincrease in activity level results in a change in the ventilation rate.

Describe why this change occurs aﬁa how it is ccntroiled
(4)

Ancveaitng i achiviy el ot yncreasel respahion o
e s more (02 nWe oo T s dofecked
o cpriove epkovs - So ey

Fenol wses to
_ tnedip_obena, heve e venblldion et v is
lacaked , e ‘medu\\m oengals el signals fove
otw e eauvinal inkviostal_muscles avd\ e dioghram
AQ wantrack | Ys Worases volume Wl Thevaxomd
__é@wm pmf e w g 'fm(cu(\g A uAtil

5B O vedWid ommg)ﬂ/@ J—QFJo?Md[nﬂ
51gnm f mmmm e (s el 00 ia Has

oo (reackes narmnal rvl\fh\

.‘w\\

<( ( ResultsPlus

/--J. Examiner Comments

This response gains 3 marks in the first 6 lines for increase in carbon
dioxide in the blood, being detected by chemoreceptors which then
send an impulse to the medulla. After that the candidate goes on
about signals which is not an acceptable alternative for impulses.
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(c) An increase in activity level results in a change in the ventilation rate,
e -

Describe why this change occurs and how it is controlled.

(4)

ﬂ ResultsPlus
Examiner Comments

A very comprehensive answer gaining all available marks. The answer
focuses on the ventilation rate and doesn't digress on to the sino atrial
node and heart rate.
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Question 4 (b)(ii)

As in similar questions involving both a calculation and a specific requirement on how to
frame the answer, the candidate responses were very varied. Providing the measurement
was within tolerance and the magnification correctly calculated it was necessary to convert
the answer to standard form. This was frequently done incorrectly or not at all. 16000 was a
common response. Several candidates also gave the answer units, which was also not

creditworthy eg 1.6 x 104 mm.

International Advanced Level Biology WBI15 01
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Question 4 (b)(iii)

This question was particularly well done. Fast twitch and slow twitch muscle fibres have
appeared in several recent examination papers. As a result candidates clearly have learnt the
differences. The confusion here was that the question asked about structural differences
rather than just differences or difference in their mode of action. Several candidates
answered the question from a slow twitch view which was creditworthy. It was expected that
candidate responses were comparative, ie fewer, larger etc. If they were not and only said
large / few they could only get the mark if they referred to the other muscle fibre being

small / many. Fast twitch muscle fibres having less blood supply was not creditworthy as it
was deemed not to be structural.

(iii) Describe how the structure of a fast twitch muscle fibre differs from a slow
twitch muscle fibre,

@)
P ded b fuibeh wwscle works belir Hhan g ghe

ik mascle e TE i daster o The moverents
e Jost pwiteh maicle e bethee

f Y

/ ResultsPlus

< Examiner Comments

An answer focussing on the terms fast and slow with no biological
content describing the structure of fast and slow twitch muscle fibres.
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(iii) Describe how the structure of a fast twitch muscle fibre differs from a slow
twitch muscle fibre.

(4)
LTt et muedke | floves | heve | lexs nvmee. af ..

=G e S et amoble and wisce amaexoplc

e SARORO oDPUAASY T e ot kT s e frires

.

% ResultsPlus
Examiner Comments

Correct reference to fewer mitochondria and less myoglobin. However
there is no comment about there being fewer blood capillaries or
blood vessels or a reference to the sarcoplasmic reticulum and relative
size of fibres.

S
et

-

| Examiner Tip
In a comparative question it is expected that candidates either use the
terms fewer / more / bigger or that they give details of both aspects
eg fast twitch less mitochondria while slow twitch have more
mitochondria.

International Advanced Level Biology WBI15 01 24



(iii) Describe how the structure of a fast twitch muscle fibre differs from a slow
twitch muscle fibre.

Anan ‘sigw patthn
L0 pwitoh muscle. fibres | COMOLN \edr nehionantaid)y e,

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

ﬂ
L N0ne e gywien ) 0nd mﬁghﬂg acked  fibres oy They're

-gapwd Sor gore bungts  of L - ,,
Tosk. Swikth . eeasciee oonein. Jiss m@
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" { ResultsPlus

Examiner Comments

A clear response which gained all available marking points. Statements
are clearly comparative and refer to structural difference not
functional.
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Question 4 (¢)

Candidates found this graph a challenge. Most correctly referred to the relationship between
velocity of contraction and force of contraction, although it was stated in many ways.
Inversely proportional and negative correlation were acceptable alternatives providing they
referred to velocity of contraction and force of contraction. A surprisingly large number of
candidates got the relationship the wrong way round. Many candidates found it a challenge
to explain how velocity of contraction affected the number of cross bridges formed. Again, as
the sliding filament theory is relatively common in papers several candidates merely gave an
account of this theory gaining no credit. Many candidates often showed a slight knowledge of
this theory but missed crucial elements. This was particularly true of the involvement of ATP,
myosin head and tropomyosin.
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(c) The graph shows the relationship between the force of muscle contraction and
the velocity of muscle contraction.

Force of contraction

Velocity of contraction

The greater the number of cross bridges formed between actin and myosin the
greater the force of contraction of a muscle.

i
Explain the relationship between the force and the velocity of contraction of
a muscle.

;-Ao-cj\c::, c:hCCMQ-jL\ wimé Neun
W Cremlds A\rss whh
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Y | / ResultsPlus

/‘--*. Examiner Comments

In this response there is a clear reference to the relationship shown in
the graph, namely as there is an increase in velocity of contraction
there is a decrease in the force of contraction. There is no reference to
how actin-myosin cross bridges form or that when the velocity of
contraction is high fewer cross bridges can form.
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(¢) The graph shows the relationship between the force of muscle contraction and
the velocity of muscle contraction.

[

A coodd —

Force of contraction

Velocity of contraction

The greater the number of cross bridges formed between actin and myosin the
greater the force of contraction of a muscle.

Explain the relationship between the force and the velocity of contraction of
a muscle.

(3)

Thxa‘ulzemsm. M\M Yelﬂm-\\'mq%&a,—hg.m‘&ms:fcmLméu
Lﬁ‘l'ummkncﬂl ....... i \151}1&“\\1[%& &M%‘F&Nﬂ( ...... ’%r (] rms:t‘ﬁr\-;&
f fu
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sle reoled 90 le»m\mm‘im&\:@\;‘hkm){b actn

-

ResultsPlus

Examiner Comments

This response gains full marks with a correct reference to the
relationship shown in the graph with a reference to their being fewer
cross bridges formed and how cross bridges are formed.
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Question 5 (b)

This question was either particularly well done or poorly done. Candidates find the kidney a
difficult topic and the mechanism of the counter current mechanism even more of a
challenge. There were some very good responses that gained full marks, usually for mark
points 1, 2, 3 and 5. A lack of precision sometimes meant that mark point 1 could not be
awarded eg referring to the tubes moving in opposite directions rather than the fluid or
filtrate. Mark point 5 was often addressed in multiple ways in candidate responses. A few
candidates are still referring to sodium rather than sodium ions which is not creditworthy.
Mark point 4 was also regularly missed as candidates referred to there being a concentration
gradient rather than the increased concentration gradient or a concentration gradient being
formed.

K (b) Describe how the loop of Henlé acts as a countercurrent multiplier.
(4)

M aont waitr | et Our S "-"“"”WJ ir ke contearvaugd
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Y / ResultsPlus
/--.\_ Examiner Comments

This response gets the first mark point referring to filtrate moving in

opposite directions and the last mark point with reference to the
descending limb being permeable to water.

(T4 ResultsPlus
\\_ Examiner Tip
Writing needs to legible. This response, even when magnified, was very

difficult to read.
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(b) Describe how the loop of Henlé acts as a countercurrent multiplier.
(4)
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|

% ResultsPlus
Examiner Comments

This response gained all mark points except the filtrate direction of
movement mark. The order is a bit random but as mark points are
standalone, credit was given.
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(b) Describe how the loop of Henlé acts as a countercurrent multiplier.
(4)
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__‘Resultsphs

Examiner Comments

The biologically correct words are used but they do not give a
description of how the loop of Henle acts as a countercurrent
multiplier. There is nothing to credit here.
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Question 5 (c)(i)

Again a calculation involving a specific format for the answer. In this case the answer was
required to one significant figure, after correctly reading the data from the graph and
calculating the ratio. A minority of candidates misread the reading from the graph. A
significant number of candidates who correctly read the data from the graph gave the ratio
to one decimal place. So 1:8.4:4.4 only got the mark for correctly reading from the graph.
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(c) In an investigation, one group of people was given nothing to drink, a second
group was given water and the third group was given 1% salt solution to drink.

The mean rate of urine production was recorded for the males and females in
each group.

The graph shows the results of this investigation.

900' IREENA]
AREEN
800 -
700
600 ®
Mean rate g
of urine 500 =
production .
per hour 400 =
/em? H
300 .
200 . "
100 H H n
0 o L -
M F M F M F
A nothing to drink B water to drink C 1% salt solution to drink

(i) Calculate the ratio of the mean rate of urine production for the females in the
three groups.

Express your answer as nothing to drink:water to drink:salt solution to drink.

Give your answer to one significant figure.
(2)

100 + QU0 + H4o

Answer..).”. 8.4 ‘UM
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Jio,

¥ { ResultsPlus

/r--\. Examiner Comments

Correct reading from the graph and the ratio put in the right order as
nothing to drink: water to drink: salt solution to drink. However the
answer was requested to be to one significant figure not one decimal
place.

35 International Advanced Level Biology WBI15 01



(c) In an investigation, one group of people was given nothing to drink, a second
group was given water and the third group was given 1% salt solution to drink.

The mean rate of urine production was recorded for the males and females in
each group.

The graph shows the results of this Invéstigatlon.

900 IEEED N
Tl
800
700
600 »
Mean rate g
of urine 500 -
production .
per hour 400 »
/em? .
300 ]
200 = =
Nl B | 5
0 = . -
M F M F M F
A nothing to drink B water to drink C 1% salt solution to drink

(i) Calculate the ratio of the mean rate of urine production for the females in the
three groups.

Express your answer as nothing to drink:water to drink:salt solution to drink.
Give your answer to one significant figure.
(2)

T R R
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.:\‘\____ .
V ( ResultsPlus
_/""-‘- Examiner Comments

The readings taken from the graph were inaccurate so no credit was
given, even though the ratio was in the correct format.

v

W4\ ResultsPlus
\

~_ Examiner Tip
Always double check readings from a graph and take particular care
over the scale.
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(c) In an investigation, one group of people was given nothing to drink, a second
group was given water and the third group was given 19 saltsetdtion to drink.

The mean rate of urine production was recorded for the males and females in

each group. N
The graph shows the results of this investigation.
900 | REEE N B2
ICHEE NI
800 '
700
600 u
Mean rate ]
of urine 500 H
production u
per hour 400 a
/cm? =
300 H
200 + .
MEE E i |
0 = = =
A nothing to drink B water to drink C 1% salt solution to drink

(i) Calculate the ratio of the mean rate of urine production for the females in the
three groups. -

Express your answer as nothing to drink: water to drink:salt solution to drink.

— ——

Give your answer to one significant figure.

= , (2)
160 - 940 : 20
(o 3"
- H

Answer l.%q

e 3\

N

ﬂ ResultsPlus
Examiner Comments

Readings from graph are correct and the ratio calculated and given to
one significant figure.
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Question 5 (c)(ii)

Some responses were very unclear and it was a challenge to work out what part of the graph
the candidate was referring to. A lack of comparative terminology often let candidates down
eg female had high urine production when they had a drink. Candidates should be
encouraged to consider all the different variables when writing their responses. In this case
comparing males to females as well as comparing the effects of different drinks or no drinks.

(ii) Describe two conclusions that can be drawn from the results of
this investigation.

.......... : fo*—ﬂ““‘wpmﬁughqm\shg%u&@rww
e BNSQ . tadotny, T e dAink. Ss pute. smedern.. 08 o et

neaAute Hran & YWinher .

N

\( / ResultsPlus

/‘-J. Examiner Comments

This response has a general comment about the drinking leading to

the greater urine production together with a comment comparing

females to males when they have had a drink. The second mark point
needed to be clearly in the context when they had had a drink, as the
relationship was not true when nothing had been drunk.
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(i) Describe two conclusions that can be drawn from the results of
this investigation.

remoles... hove..oh . a. igker hean Yok of Urine avadueXor.. ...

Ehon -"‘::.’.:‘ ..ok 0. Axink...omd. .. Leln. . Ralk. owbon......

oles
........... Lo.. dnnk.. . 4 nhove. o higker. Meow  Yode of Lyiee. .

oves
....... Py namﬁmtkop& o N0tk 40 Arime. bk b o ...
.......... Sron. e

ig ResultsPlus
Examiner Comments

This response compared the urine production in males and females
after they had had a drink (or didn't have a drink) but did not make a
general comment about relative rate of urine production.
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Question 5 (c)(iii)

This question was well answered by most candidates, showing a good understanding of the
role of ADH and osmoreceptors. A few candidates went into great detail about the
mechanism of water reabsorption including aquaporins, which is too much detail for a 2
mark question. However there was a significant minority of candidates that thought more
ADH would be released or that water would be reabsorbed in the collecting duct.

(ili) Explain the effect on the mean urine output of the group drinking water.

(Total for Question 5 = 13 marks)

o, -
Examiner Comments

Clear reference to less ADH but no linkage to increase in water
potential being detected by osmoreceptors.
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(iii) Explain the effect on the mean urine output of the group drinking water.
(2)

sk gratene Conte arFadion kat An VT Noceal Reetsios
\@ss
At fedbact  ADMIS veleatuh Ao, @iy glecd oo

_____ ACHS o0 M2 woadds oF e Conethng duch o Ae. PRMmal Sabule.

Less ADM decrRoler oorrmoa b it fo Saeel, meaaina (e \ur waker
5 i ) inte M hknadJHa-‘Ph Maowa 1S 1OFYF mﬁg-ﬂamct—uﬂm_
sl (Total for Question 5 = 13 marks)

N\

ﬂ ResultsPlus
Examiner Comments

A good response that obtained full marks. The response was
presented in a clear logical manner.
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Question 6 (a)

There were some very succinct responses that gained full marks and some very long
responses which went 'out of clip' gaining hardly any marks. Mark point 1 was given the least
as candidates did not refer to the nature of ions and the nature of membranes. A few
candidates lost mark point 2 as they failed to refer to proteins, ie channel proteins or carrier
proteins. Most candidates referred to either active transport or facilitated transport (or both)
and correctly referenced this to a concentration gradient.

6 The concentration of ions in the blood is controlled by homeostasis.

(a) Explain how ions can cross the cell membrane.

Conttr el =

..F“h‘“‘ e hesmapadeed \Qh ehsemaal Beckdms e-ﬁna'hlz&.

S Mae el camncome Mece wwh  anle km\:\mut\mé S\

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

""\ t'&tt\t_ 'L\&.\ \E k\nun b = § '\umm tﬁmqw\ﬂ‘m'ﬁts\n 'QQ WW‘:

oX oWt ewm'& Q ’Ma mw‘m‘aw( "‘Q LEMAUTC o bol QQ m\m

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

oce acoektl wi ‘dued %tk \raw ¢ "M{‘cuq& UG e o0 ad SW el

V ( ResultsPlus
:/"'--‘- Examiner Comments

This response only gained one mark referring to ions being carried by
carrier proteins.
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6 The concentration of ions in the blood is controlled by homeostasis.

(a) Explain how ions can cross the cell membrane.

YOXAnL - onted ptON (ann s EWibe Aded ™ -np Vil aply, whith aYe oo\ar. eady

A ANyoMaN o SR A A A AT DN o —

-

B ‘

ﬂ ResultsPlus
Examiner Comments

A very concise response that gained three marks. Mark point 1 was
often missed but here the response refers to ions being polar and as
such cannot travel through the phospholipid bilayer.

-

o
e
i

@4\ ResutsPlus

| Examiner Tip

Candidates need to be clear about the difference between diffusion,
osmosis, facilitated diffusion and active transport in their responses.

\.
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Question 6 (b)

This was the only level base question. Candidates were provided with stimulus material, in
this case a bar chart. They were expected to use this information to support their answer
together with their own knowledge. The most common way candidates gained Level 1 was by
giving the correct concentration / distribution of at least two ions from the graph comparing
cytoplasm, tissue fluid and plasma. It was disappointing that some candidates spent all the
available space describing the bar chart without explaining the roles of any of the ions.

Level 2 was usually awarded for the consideration of the role of sodium and potassium ions.
This was usually in the context of nerve impulse.

Candidates who also considered the role of chlorine ions and hydrogen carbonate ions
achieved Level 3.
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*(b) lons are found within fluids in the human body in different concentrations.

The graph shows the concentration of ions in intracellular fluid (cytoplasm),
extracellular (tissue) fluid) and blood plasma.

160
140
120
100 - Key
Concentrationof  gg B intracellular fluid
ions / mmoldm-? (cytoplasm)
60 B extracellular
(tissue) fluid
40 [ blood plasma
20 e
0- n =

Na* K+ ct HCO,"

The ions are used to perform vital functions within the metabolism of the cells.

Discuss how the distribution and concentrations of the ions shown in the graph

cogtribute to their biological roles. _

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

. Che blogel plasma R
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" { ResultsPlus

Examiner Comments

This response considers the distribution of the ions within tissue fluid,
cytoplasm and blood plasma without giving detail about the function
of the ions. As such it remains at a Level 1 response.
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*(b) lons are found within fluids in the human body in different concentrations.

The graph shows the concentration of ions in intracellular fluid (cytoplasm),
extracellular (tissue) fluid) and blood plasma. |

160
140
120
100 ; Key
Concentrationof  gg. ' M intracellular fluid
ions / mmoldm™ {cytoplasm)
60 B extracellular
(tissue) fluid
40 [J blood plasma
20 -
0- o

Na* K* cl- HCO,"

The ions are used to perform vital functions within the metabolism of the cells.

Discuss how the distribution and concentrations of the ions shown in the graph
contribute to their biological roles.

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

[\h*tmmmh [n
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(Total for Question 6 = 9 marks)

pb&m (iw MO AM M 102 rmnol Aot
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e
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Examiner Comments

Avery thorough response descripting the distribution of the ions and
giving details about their specific role in the body. A Level 3 response.
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Question 7 (b)

This question proved a challenge to many candidates. The best candidates obtained full
marks here. Candidates had some idea of how genes were activated but often the specifics
were absent, ie the chemical or transcription factor was absent. Few candidates referred to
pre-RNA following transcription of these three named genes. Many candidates were clearer
about post transcriptional modification, particularly what happens to the exons. Nearly all
candidates got mark point 4, reference to translation. However mark point 5 was often
missed as candidates referred to proteins, which was in the stem of the question.

(b) There are 14 different serotonin receptors found in the human nervous system.
Three different genes are used to produce these receptors.

Explain how three genes can produce 14 different receptors for serotonin.
(4)

The 2 geresS . ofE. rronscmnhed. ko 8- aree..
0BG COMERNING. AONROS. 000 100D T

-nake different pritany. sequent S 23000, oM

mjgxnamﬁiﬁﬂxv—?‘emmuQQB&?\%\eQCk%\‘Q

DL PONSCs). SEHURRe S LINICN.OCE. Faen. ..
mm\amxmds%ﬁcenrp@:,pep¥memw9

LPoe. REAcing. iffecenk. askive Sires of pookeing.
~aue. YO, AiXress

.’!T.....ﬁ.::...gﬂgup......1m!c!am'.::.kimm€: j

N
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et

N { ResultsPlus

_‘/'--J. Examiner Comments

A clear response presented in a logical format that gave the full story
explaining how three genes could produce 14 different receptors for
serotonin. The only mark missing from the mark scheme was

reference to the activation of the different genes by transcription
factors.
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(b) There are 14 different serotonin receptors found in the human nervous system.

Three different genes are used to produce these receptors.

Explain how three genes can produce 14 different receptors for serotonin.

(4)
—T“LE%MG@L{“ZW!HLﬂQ{m* e p {‘ws ﬁu-’
sereboning e
- Du,':. i‘u 19 1 7 W Cl pf&fm-} ‘I‘fqm;ﬂ(lp }"mfu ')cnrs
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i aqkalmh o Causii an. ace K. Syvoup. .. i Unvaindiy. D.fw-ﬂ{
Wm’-p} u’})- g‘kv‘vﬁ-——@‘“ S'?c,:,TQL by
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']'v v RAZK:
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|

% ResultsPlus
Examiner Comments

This response gained credit for reference to post transcriptional
modification and translation. However the comments about introns

and exons were not clear. There was no reference in the response to
pre-RNA.
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Question 7 (c)(i)

The majority of candidates correctly gave the relationship between the dose of MDMA and
serotonin. However a significant number of candidates merely stated '"MDMA caused an
increase in the concentration of serotonin in the csf'. For mark point 1 an increase in MDMA
dose was required together with the effect on the serotonin concentration. Mark point 2 was
seldom achieved. As the command word in the question stem was 'determine' some element
of mathematical analysis was required. Often this was the increase in serotonin
concentration between two stated MDMA concentrations, eg between 0-15 MDMA there was

an increase of 130mg/cm=3. Candidates could use the line of best fit or the actual line for this
analysis. However the figure had to be correct (within +/-5). No credit was given for just
describing the graph.

(i) Determine the effect of MDMA on the serotonin level in the

cerebrospinal fluid.
(2)

TADMA Leads b o invtare i Sblwmin @i onbahan  in cr®basying

,,,,,,,,,,,,,,,,,, FrEn a4 100 AR me e By oy e 1R LU b R E R ERRREAANA S 1L RRE AR RART | EFERRE R | F ) FummmmnatEy s bubm b0 1 E R RER PR ARG 40 B RREEERRRRRRTAY 1411 EL BT RRERRR R

................. uid, X Ly ¢ MOV by e_ygut_te somnin_
o biontin corebnsyid 9 AT S molyT MM svosonin conc

™,

N / ResultsPlus
/‘-.': Examiner Comments

Here there is a clear statement of the relationship between increasing
the dose of MDMA and the increase in the level of serotonin. An
attempt has been made to read data from the graph (390mg cm3). As
the command word was determine some form of calculation was
expected. Here a figure is given but it is not in the acceptable range for
either the actual data or line of best fit. 40 mg cm™3 was out of the
range which was 125+/-5.
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(i) Determine the effect of MDMA on the serotonin level in the
cerebrospinal fluid.

%{ ResultsPlus
Examiner Comments

Statement of the relationship between serotonin and MDMA dose plus

a calculation of the change in levels between two stated set points. The

calculated figure is within the tolerance (+/-5 for either the actual line
or the line of best fit).
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Question 7 (c)(ii)

A relatively easy question providing the extrapolation from the graph was correct and within

the limits allowed (+/-4). Then the candidates had to convert the answer to g/ cm’3. Again
another conversion and ample opportunity for the candidate to miscalculate, which many

did. In this case the units were not needed.

(ii) Predict the concentration of serotonin for a dose of 17.5mgkg~' of MDMA.
Use the line of best fit.

Give your answer in gcm™,

W30 mo Crn™ 2
Lao x\00 = WI0eS

(2)

N

ﬁ( / ResultsPlus
/“‘-‘- Examiner Comments

Extrapolation from graph and conversion from mg cm= to g cm™3

inaccurate. No credit awarded here.

(i) Predict the concentration of serotonin for a dose of 17.5mgkg"' of MDMA.

Use the line of best fit.
Give your answer in gcm,

- 2
qgo"‘j“‘-""*g (2)

> O-U—j fend

/—7—

.'.\‘\
Y / ResultsPlus
:/""-‘- Examiner Comments
Correct extrapolation and conversion.
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(i) Predict the concentration of serotonin for a dose of 17.5mgkg™" of MDMA.
Use the line of best fit.

Give your answer in gcm,
(2)

285 wg | um?

6.208 glun?

ig ResultsPlus
Examiner Comments

Unfortunately the extrapolated figure from the graph was just out of
tolerance (+/-4).
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Question 7 (c)(iii)

This question proved a challenge to many candidates, most likely as they did not read the
question carefully. Several candidates compared taking MDMA orally and via injection to how
quick the response to the drug would be, which is an interesting response but not to this
guestion. Many candidates were awarded mark point 1 as they referred to MDMA (or
digested derivatives) being absorbed in the blood either in the mouth or intestinal tract. The
second mark point wanted some description of the MDMA getting to the brain and crossing
the blood brain barrier. Few candidates achieved mark point 3 as many referred to serotonin
binding to receptors.

(ili) Explain how the MDMA taken by mouth could affect the level of serotonin in
the brain.

Use the information in the question to support your answer.
(3)

MDA
T“‘"quf'!.gwﬂﬁ'hﬁ%ﬁh;hmhmdﬂm"h}MM&M

m:ﬁ ...... Sttt oo S0oad L e hind... 88 . e a0 et ohed. .. ba.
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™

\,{ : / ResultsPlus

< Examiner Comments

A good answer stating that MDMA is absorbed into the blood. It was
acceptable to be absorbed into the blood in the mouth or gut. Then
the MDMA crosses the blood brain barrier where it stimulates the
release of serotonin.

s N

4 ResultsPlus
\

Examiner Tip
Candidates need to make it clear that they are referring to the MDMA
or serotonin.
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(iii) Explain how the MDMA taken by mouth could affect the level of serotonin in
the brain.

Use the information in the question to support your answer.

mf‘fﬁv S #‘- e 4 }'W"(/k

ig ResultsPlus
Examiner Comments

This response only just got mark point 1 referring to diffused into the
blood after it enters the stomach. It didn't refer to MDMA but it was

thought as MDMA is in the stem of the question that this was the base
line.
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Question 8 (a)

This was surprisingly poorly answered by many candidates. Candidates are reminded that
simply repeating the given information will not gain marks. Few answers addressed mark
point 1. Mark point 2 was the most commonly awarded mark. Some responses considered
what would happen to the digested molecules but not as frequently as was expected. Where
responses did try to address these aspects, inaccurate or incorrect terminology let them
down eg to produce energy.

8 The scientific document you have studied is adapted from the article
‘Microbiota-gut-brain axis and the central nervous system’ by Xiqun Zhu, Yong Han,
Jing Du, Renzhong Liu, Ketao Jin and Wei Yi in Oncotarget (2017).

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

(a) "Gut microorganisms play aﬁ important role... affecting human metabolic
functions by decomposing the complex polysaccharides in food”.

Explain the role of gut microorganisms in decomposing complex polysaccharides
(paragraph 2).
(3)

........ mmoﬁmm m%&%wﬂalﬁgnzﬁw

. R QN b M...&An ‘é f?mmm C'swL a3
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Lobenda, th.l— - - -@c,a&:ik
V ResultsPlus
/'--.. Examiner Comments
This response only was awarded the second mark point for

microorganisms releasing enzymes that break down the glycosidic
bond.

b M@,% w%@“\'“
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8 The scientific document you have studied is adapted from the article
‘Microbiota-gut-brain axis and the central nervous system’ by Xiqun Zhu, Yong Han,
Jing Du, Renzhong Liu, Ketao Jin and Wei Yi in Oncotarget (2017).

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

(@) "Gut microorganlsms play an Important role... affecting hunian metabolic
functions by decomposing the complex poiysaccharldes in fc

Explain the role of gut rnicroorganisms En decompcsing r.omplex po%yswcharides
(paragraph 2).

ik e proclum em.qm M
. Q{Aly anof’ <o H wsed b as o fespitidey subsh
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[

ig ResultsPlus
Examiner Comments

A concise but productive response. A clear comment that enzymes
produced by microorganisms (it) which ferment the substrate into

simple sugars which can then be used as a respiratory substrate. A

final sentence saying that humans cannot digest these
polysaccharides.
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Question 8 (b)

This question was either done well or poorly. There were few intermediates. Like recent
sessions the terms signal, message or information are not acceptable alternative for impulse.
In most cases candidates either got mark points 1 and 2 referring to correct function of
receptors sending impulses to the CVC or medulla or mark points 3 and 4 referring to brain
or medulla sending impulses to the SAN via the vagus or parasympathetic nervous system
which slows the rate of depolarisation of the SAN. A key error in mark point 3 was candidates
inferring that the vagus nerve sends impulses to the SAN. Many candidates mixed up the
sensory and motor nerves of the vagus as well as the correct function of the sympathetic and
parasympathetic nervous systems. It should not be left up to the examiner to decide which
nerve controls what action.

(b) Describe how the vagus nerve is involved in the control of heart rate
(paragraph 6).

(4)

Ua,gm'i\('\tv“ﬁibmﬂﬁ\»{m\:\éne ..........................................................................................................................
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< / ResultsPlus
/‘-J. Examiner Comments

A good response gaining full marks. The initial comments about the
receptors sending impulses to the cardiovascular centre and the
subsequent actions with the medulla sending impulses along the
vagus nerve to the SAN causing a reduction in the rate of
depolarisation. Both halves of the story are here - receptors and
response.
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(b) Describe how the vagus nerve is involved in the control of heart rate
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<ﬂ< ResultsPlus
Examiner Comments

Here there is only the second half of the story - impulses from the CVC
to the SAN via the parasympathetic system and subsequent less waves
of depolarisation, causing the heart rate to decrease.
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Question 8 (c)

Candidates are usually quite good at the specific immune response and immune system, but
here they struggled with the novel context. T helper cells releasing cytokines to activate

T killer cells were the most commonly awarded aspects. Many candidates stated that T killer
cells would destroy the tumour cells without giving the details of how, to get the mark. Lots of
irrelevant information was seen regarding B cells / antibodies / APCs etc and lots of repeating
words from the stem of the question eg accumulation.

(c) “Microorganisms can also enhance the anti-tumor immune effect of drugs by
promoting T cell accumulation and transformation.”’

Explain how microorganisms promote the accumulation of mature T-killer cells
that enhance the anti-tumour effects of drugs (paragraph 7).
(3)
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\,{ / ResultsPlus

/--J. Examiner Comments
There is no reference to microorganisms in this response which is a
focus of the question. The only mark point is the activation of T killer
cells. There is no detail in how the T killer cells attack / destroy the
tumour.
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(c) “Microorganisms can also enhance the anti-tumor immune effect of drugs by
promoting T cell accumulation and transformation.”

Explain how microorganisms promote the accumulation of mature T-killer cells
that enhance the anti-tumour effects of drugs (paragraph 7). &
(3)
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d aiacd. de . (ece oS on  neacdkae. Toheller  coello . cowonm... SoComadies.. o

A, This allowss.. hindy... o6 RUA... polgstion.. ehich. Stoudedeo............
eaRNA .. e Mem el iPion. tn...acddifiua te oo dadiow

oty . Polifedien ot Tluler cdin tasee mok....
#Mtwm;@w;%ﬂmmmﬁ&ﬁ ..... 1 e Aane

. me & L. Uasite. o alea e il aermns sl al 1T adl ol

-

ResultsPlus

Examiner Comments

Even though this response was 'out of clip' it was in pulled papers and
the whole response was viewed. This response achieved three marks.
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Question 8 (d)

Considering fMRI is a common topic, this question was not well done because candidates
either went into great detail about the techniques and challenges of doing an fMRI or about
how probiotics affected the brain. Keeping both aspects separate could only achieve either
mark point 1 or mark point 2.

(d) Describe how fMRI scans could be used to show the activity-of the regionsof
the brain controlling memory and sensation when probiotics are consumed

(paragrap ’
(2)
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V ResultsPlus
/'--.. Examiner Comments

Here both aspects of the question stem was answered. The use of fMRI
when consuming probiotics with details of how more active areas
would be seen in the fMRI. The answers could be in terms of two
groups or the same individual.
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(d) Describe how@scans could be used to show the activity of the regions of
the brain controlling memory and sensation when probiotics are consumed

(paragraph 11).
(2)
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Examiner Comments
There is no comparing of fMRI scan results or details of how the

activity of the regions of the brain could be seen. Credit was given for
an individual taking probiotics.
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Question 8 (e)

As in most of the article based questions candidates either did well or poorly, probably
indicating the amount of time devoted to the study of the article. The majority of candidates
were able to work out that a changed diet would change the gut flora so achieved mark point
1. A few candidates used the term 'affect’' which did not gain any marks. Relatively few
candidates related the change in gut flora to a change in chemicals released in the gut which
would travel in the blood and pass the blood brain barrier for mark points 2 and 3. Many
candidates got the overall effect of stimulating the release of serotonin or other named
neurotransmitters eg dopamine.

(e) Suggest how changes in diet could affect the composition of the gut flora causing
imbalances in the naturally occurring chemicals in the brain (paragraph 10).
(3)
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/r--.\. Examiner Comments

This response gained three marks. Clear reference to promoting
growth of certain types of bacteria (ie change has happened) which
result in different chemicals being released, which cross the blood
brain barrier. Affect the naturally occurring chemical is not enough as
there needs to be some indication of increase / decrease.
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(e) Suggest how changes in diet could affect the composition of the gut flora causing
imbalances in the naturally occurring chemicals in the brain (paragraph 10).

(3)
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iﬁ ResultsPlus
Examiner Comments

Three marks here. Unique flora leading to less neurotransmitter
released. This reduction being caused by impulses going to the brain

via the vagus nerve. Serotonin or dopamine are named
neurotransmitters in the specification.
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Question 8 (f)

A relatively well done question with most candidates able to state the loss of the myelin
insulation layer which leads to a slowing in the rate of conduction of nerve impulses. No
nerve impulses transmitted was not deemed creditworthy given the information provided to
candidates in the stem.

(f) “Multiple sclerosis (MS) is a... demyelinating disease of the nervous system”
(paragraph 14). —

Symptoms of MS include poor coordination and loss of vision,

Explain how demyelination could result in these symptoms.

o codd wesaly o Mes. samplema . as

Q{ ( ResultsPlus

:‘/r--.\. Examiner Comments

Mark point 1 was not given here as there is no clear explanation of
what demyelination is. Unmyelinated is not quite enough as it is
merely repeating the stem. No saltatory conduction leading to slower
transmission of the impulse was creditworthy.

T4\ ResultsPlus

\_,' Examiner Tip

Candidates need to careful how they phrase their response. Fewer
impulse is acceptable but no impulses in not creditworthy.
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(f) “Multiple sclerosis (MS) is a... demyelinating disease of the nervous system”
(paragraph 14).

Symptoms of MS include poor coordination and loss of vision.

Explain how demyelination could result in these symptoms.
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iﬁ ResultsPlus
Examiner Comments

Full marks here for a statement explaining that demyelination means
loss / breakdown of the myelin sheath which resulted in a decreased
speed of electrical conduction.
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Question 8 (g)

Candidates had two routes of answering this question. Route 1 through extraction of the LPS
gene from the wbc linked to use of a microarray followed by collection of results from
multiple microarray analysis and then use of bioinformatics to analyse the data. Several
candidates did not achieve the final marks as they merely suggested that bioinformatics
could find the gene involved.

Route 2 was through the production of cDNA followed by the use of PCR followed by gel
electrophoresis. Many candidates suggested use of fluorescence rather than fluorescent tags
or dyes for the mark point.

Routes 1 and 2 were completely separate and could not be 'pick and mixed'.

(g) Gut microorganisms produce LPS (paragraphs 15 and 17).

White blood cells have receptors for LPS on their cell surface.

Describe the techniques that could be used to identify the LPS receptor gene
found in white blood cells.

\}’ / ResultsPlus

/'--J. Examiner Comments

Candidates had two possible routes to answer the question. They
could not however mix and match.

Here the response refers to the use of PCR and gel electrophoresis
which are both creditworthy.
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(g) Gut rhlcroorganisrhs produce LPS (paragraphs 15 and 17). 2
White blood cells have receptors for LPS on their cell surface.

Describe the techniques that could be used to identify the LPS receptor gene
found in white blood cells.

(3)
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Examiner Comments

A comprehensive response involving cDNA, PCR and gel
electrophoresis that was awarded three marks. Candidates could have
also extracted the LPS gene from the white blood cells and referred to
specific microarray. Data could then be collected from many arrays
followed by the analysis of the data using bioinformatics.
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Paper Summary

Based on their performance on this paper, candidates should:

e Have time to study the article.

e Refer to the command word used in the question and focus their answer in an
appropriate manner. Appendix 7 in the specification lists all the command words and their
distinct meaning. This is particularly true for 'explain, describe, determine and comment
on' command words.

e Take greater care to check the axes, labels and units on graphs.

e Remember that in level based questions all the relevant information needs to be used
including the candidates own knowledge. Simply describing the data will not achieve more
than a Level 1.

e Show workings as well as the answer in calculations, as if the answer is incorrect
candidates may gain some credit for the correct working.

e Take greater care in interconversion of units and do what the calculation asks for, eg to
two significant figures.
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