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Introduction

This paper enabled candidates to consider aspects of the course via a range of different question
types. Many offered clear, considered responses that illustrated a most pleasing level of
knowledge and understanding. Congratulations should go to them for this, along with those who
have both taught them and those who have helped prepare them for this examination.
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Question 1(a)(i)

This first item of the paper required candidates to use the given true width of rough endoplasmic
retirculum (rER) to calculate the magnification. This involved both measuring the rER width on the
diagram and converting units. Many candidates tackled this with aplomb. The most common
aspects that stopped candidates gaining full marks are given in the examples below.

This response illustrates the two most common errors that inhibited candidates from gaining
marks in this calculation.
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1 The pancreas is an organ found in the human body.

The pancreas is made up of a number of different cell types including beta cells and
acinar cells.

(a) The diagram shows a beta cell from a human pancreas.

pair of centrioles

rough endoplasmic reticulum
(rER) of width 20 nm

(i) Calculate the magnification of this diagram.

T =

(2)
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N / ResultsPlus
/'--.'. Examiner Comments

The diagram shows what is meant by the width of the rER by using a bracket. However, this
candidate has measured the length of the rER on the diagram. The division suggests that the
candidate has looked to convert 20 nm into cm which should work. However, the conversion
is incorrect. It should have been 20 x 107 cm.

4\ ResultsPlus
\

Examiner Tip
Make sure that length unit conversions such as between m, cm, mm, um and nm are fully

appreciated.

This answer uses a correct technique to calculate magnification. However, the unit conversion for
the diagram width of the rER is incorrect.
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1 The pancreas is an organ found in the human body.

The pancreas is made up of a number of different cell types including beta cells and
acinar cells.

(a) The diagram shows a beta cell from a human pancreas.

pair of centrioles

rough endoplasmic reticulum
(rER) of width 20 nm

(iy Calculate the magnification of this diagram.

A Hmm = 5000 NM
5000
=250
WA

(2)

Answer 150 .
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Examiner Comments

The calculation suggests that there was confusion with regard to micrometers and
nanometers, hence the candidates magnification answer was a 1000 times lower than it
should have been.

4  ResultsPlus
\

Examiner Tip

Make sure the difference between micrometers and nanometers is fully known.

This answer suggests a transfer error and then, sadly, a copying error.
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1 The pancreas is an organ found in the human body.

The pancreas is made up of a number of different cell types including beta cells and
acinar cells.

(a) The diagram shows a beta cell from a human pancreas.

pair of centrioles

rough endoplasmic reticulum
(rER) of width 20 nm

(i) Calculate the magnification of this diagram.
Yatanl (2)
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Y / ResultsPlus
/'--.t Examiner Comments

It appears as though the candidate has correctly measured the width of the rER on the
diagram as 0.5cm, but then written it down as 0.5mm. The conversion for 0.5mm to nm is
correct.

This gave a magpnification of x 25 000 which is worth one mark. However, despite the
candidate writing this, the final answer the candidate offered was x2500, so no marks can be
awarded.

ResultsPlus
<\

Examiner Tip

If you have the time, check your answers carefully.

A clear answer in which the candidate gains both marks.
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The pancreas is an organ found in the human body.

The pancreas is made up of a number of different cell types including beta cells and
acinar cells.

(a) The diagram shows a beta cell from a human pancreas.

pair of centrioles

rough endoplasmic reticulum
(rER) of width 20 nm

(i} Calculate the magnification of this diagram.
(2)
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Examiner Comments

The candidate has correctly converted both the true rER width, and the rER diagram width to
micrometers and then tackled the calculation to deliver the correct answer.

GCE Biology A 9BNO 02
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Question 1(a)(ii)

QO1(a)(ii) required candidates to recognise which features of mitosis the diagram diagram
showed. There were three choices for a maximum of two marks.

This response correctly identifies one of the features but the second suggestion would require
more information to be accepted for the second mark.

(i) A student viewed the diagram and stated that the cell was
undergoing mitosis.

Give two reasons why this statement is correct.
(2)

1. CRNMOILS. . OFs. QERINY... Q... £VNLE... S . MO SEN.

N
\( { ResultsPlus

Examiner Comments

The candidate has correctly referred to the migration of centrioles to the opposite poles of
the cell for the second marking point. However, for the candidate’s second point to be
awarded, a diagram of the same cell in interphase would be required.

4  ResultsPlus
\

Examiner Tip
As the question referred to using the diagram present, all the necessary information is

present in the diagram.

This answer gains both marks by offering the two marking points not seen in the other candidate
response.
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(iiy A student viewed the diagram and stated that the cell was
undergoing mitosis.

Give two reasons why this statement is correct.

a\ -
ResultsPlus

Examiner Comments

The candidate not only refers to pairs of centrioles but gives an explanation as to why there
are two pairs present as their first correct answer.

A
//

Q ResultsPlus

Examiner Tip

The first response identifies that there are two pairs of centrioles present. The second mark
is awarded for the absence of a nucleus.

GCE Biology A 9BNO 02
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Question 1(b)

In the context of acinar cells secreting elastase as a glycoprotein, this question required
candidates to consider the processes that occurred from when the rER bound ribosomes made
the polypeptide to the release of the glycoprotein from these cells.

A number of candidates did not take note of the limits of this question and started their
responses with transcription. This was not necessary but, being irrelevant to the question, was
simply ignored.

This is a strong, and thorough answer, that gains all four marks.
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(b) Acinar cells produce the digestive enzyme elastase. Elastase is secreted from the
acinar cells as a glycoprotein.

The polypeptide chain for elastase is formed on the ribosomes of the rER.

Describe how this polypeptide is processed to form a glycoprotein and then
released from the cell.

(4)
............. The. prdiin.chadn.... anbes . oo copn . endoglaseric . rdhiolow ...
ds ol
........... whs AF0AN  essoras.ibs 3D .s»..fl.‘l’m b beoaxls

TR B Coll LT oA st
Yoo G\ b, ... m.{.mhfn\j W Profe)A... oy
______ Ma(ﬂ‘*b ES.

.-""F--J

N { ResultsPlus
/--.. Examiner Comments

The candidate has immediately referred to the polypeptide entering the rER lumen where it
is folded in the first sentence. They then gain the next three marking points in order.

(M4 ResultsPlus

\_} Examiner Tip

As this question is asking about a sequential process, it is a good idea to answer it in
sequence as this reduces the risk of missing out an important stage.

This response has several elements of the process of converting a polypeptide into a glycoprotein
but are not followed through sufficiently to be awarded marks.
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(b) Acinar cells produce the digestive enzyme elastase. Elastase is secreted from the
acinar cells as a glycoprotein.

The polypeptide chain for elastase is formed on the ribosomes of the rER. ‘
Describe how this polypeptide is processed to form a glycoprotein and then |
|

released from the cell.
(4) ;
Wd&dﬂlﬂl}]ntmm\dﬂrﬁ
smmhmmzcambmmcﬁc .........

mmmmu’ﬁwmjmdn,m .......
Ja?ondedmmabnndsmbmm?-gom
.Q? eacia ... Arme . Adel.. C&uﬁw%\t**amr'&

(‘.ed;anj Shroctore. . o A AD - Swape
"\Gﬂ&c'ul to Gontoin o

a\ o
ResultsPlus

Examiner Comments

The second sentence would need a correct reference to location to gain the first marking
point. The reference to modification cannot be awarded, both for a lack of location and also
by naming an incorrect carbohydrate.

\) \ ResultsPlus

Examiner Tip

This response does not cover the whole of the question which also included exocytosis.
Always check the extent of a question.
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Question 2(a)

This question essentially asks candidates to explain the effect of inhaling air with a raised carbon
dioxide level. The context was in relation to using a spirometer without soda lime present. Many
candidates were able to deliver thoughtful and complete answers, including going into the details
of how breathing rate is controlled and altered by a raised blood carbon dioxide level.

This is a clear and succinct answer that gained the candidate full marks.
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2 A spirometer can produce a trace used to study breathing.

(a) When using a spirometer, the same air is repeatedly inhaled and exhaled, Before
the air is inhaled from the spirometer, it passes through soda lime to remove
carbon dioxide.

Explain the effect on breathing if the inhaled air is not passed through soda lime.
(3)

- TN WO U SR W TN VP Mh%nmm,%gmhh o
B B N e T e Y

m;vmx‘bln‘alﬂntmnkMtMsmeblmd’gu :

............ %‘mnmu..\-..km:}.,,,dw,..mi.i__,., r.h.cn..mo‘t.,...,m hn\-nrmg,rmm
................ ‘bmn—&'hnnr?.h,mmhmfﬂumnhﬁﬂmﬂ#mnm*mw

............. Y S P = TUCREN I W W = WS WV SN S NN Ao TR T N - —

AN
ResultsPlus

Examiner Comments

The first sentence explains the effect of air not being passed through the soda lime, so gains
the third marking point. It then links this to the effect within the body for the fourth marking
point. As the reference to change is in the context of a decrease in blood pH, the reference
to 'causing the rate of breathing to increase' is the second marking point.

o
dal

QB ResultsPlus

Examiner Tip

A

Initially the candidate repeats the question which is not necessary.

This candidate response lacks the necessary detail to elicit the marks.
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2 Aspirometer can produce a trace used to study breathing.

(a) When using a spirometer, the same air is repeatedly inhaled and exhaled. Before
the air is inhaled from the spirometer, it passes through soda lime to remove
carbon dioxide.

Explain the effect on breathing if the inhaled air is not passed through soda lime.
(3)

CThs.con. cesuly in the Qaf’rtugcm’r mha.m@
. . .cackon diQkxd.l?.. -ED.G’J\-S
pfemou::l\\ﬁ _xhaled  rather OXUAEs n
...... for_bodil Y. {uﬁoh'm The m@ Leaal -ho kaml”:
figks  duch _ shortness.  f. breah ag
we o pmHe -1 feoire. .. gropdly as. el
050G e,ecdnansﬁ in Ume blood ..&}eraa
e osumen to vikal m&ma aﬁae e
klof+ A6 ’H\Lb .............. o continngd it Mgy o

:61@‘&,, Hb 6@& warse .

% ResultsPlus

Examiner Comments

The start of the first sentence refers to the participant inhaling carbon dioxide. However, the
lack of soda lime whilst using a spirometer would lead to the participant inhaling increasing
levels of carbon dioxide, and it is this what is required for the third marking point. The first
two marking points are specific effects on breathing, so the final part of this response
referring to breathing getting significantly worse, is insufficient.

This is an example of a thorough and excellent response that achieved three marks.
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2 A spirometer can produce a trace used to study breathing.

(a) When using a spirometer, the same air is repeatedly inhaled and exhaled. Before
the air is inhaled from the spirometer, it passes through soda lime to remove
carbon dioxide.

Explain the effect on breathing if the inhaled air is not passed through soda lime.

mMUQOK\JMQm@L@m&;So ......... p Ho. o6
PO . ocKR M e, WAL (& NV RON A |

w2 epeqiieint. WQM&Q&*L’O CJ«JQP\"\&IC{gM
GNG MNVRAL oSV A NAUSCLSS . u.m,m.p«
AN N . ey

DXL NS AMACA D DU e

ResultsPlus

Examiner Comments

The candidate offers the third, then fourth and finally the second marking point, for full
marks.
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Question 2(b)(iii)

This devise an investigation question focused on using a spirometer to compare the rate of
oxygen uptake during exercise with the rate at rest. Whilst a pleasing number offered answers in
relation to oxygen uptake, many limited themselves to breathing rate.

This answer offers some elements of spirometer use but does not describe how to find the
oxygen uptake. It is typical of many seen.
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(iii) Devise an investigation, using a spirometer, to find the change in the rate of
oxygen uptake of a person during exercise compared with at rest.
(3)

u\rmmwagsmmm
bk e penon omise e 5 minutes  bedone sna the spiometer do find de.
Lyobe o} O plake owxr A period o Smbwes.
e Rt S oxpoimerk g Aieremt peole...
....................................... Kaop lomporatoneond ity e came. .
........................................ Voo vesils. o caleulate . chamye M.\ q 02 Uplake . persn.. duity ...
ex&wmprdha’rml

N

ﬂ ResultsPlus
Examiner Comments

The first marking point focuses on some form of spirometer readings taken at both rest and
during, or immediately after, exercise. As such the second and third paragraphs together
achieve this point. The next paragraph starts to consider repeats but needed to then
consider what should be done with that data.

- 4\ ResultsPlus
\J

) Examiner Tip

If referring to repeats, consider whether a mean should then be calculated.
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Question 3(a)

Candidates were presented with a labelled cholesterol diagram and asked to describe how it is
positioned within a phospholipid bilayer. There were many excellent answers, but also a sizable
minority who confused the terms hydrophilic and hydrophobic.

A strong and detailed answer that makes it very clear where the two labelled regions of
cholesterol are located.
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3 Allcells have a cell surface membrane that allows some ions to move across.

—

The diagram shows the fluid mosaic model for the cell surface membrane.

protein R protein S protein T
A A —r—
(a) The cell surface membrane also contains cholesterol,

—

This diagram represents cholesterol.
_hydrophilic component

hydrophobic component
"______-_-'—-.

Describe how the cholesterol is positioned within the phospholipid bilayer.

Aphebic,

onon -poler, §atty ocid tails of phaspholiodd

v [ the mud d e 05 4 phosphclipdd. bday«
celh sursace menbrdire
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Y / ResultsPlus
/'--.t Examiner Comments

The first paragraph gains the first marking point, whilst the second paragraph is awarded
the second marking point.

The first lines of this response essentially reflect the question, whilst the second line offers a role
of cholesterol.

GCE Biology A 9BNO 02 25



3 All cells have a cell surface membrane that allows some ions to move across.

The diagram shows the fluid mosaic model for the cell surface membrane.

protem R protein S protein T
A A

T1@T
M"M

(a) The cell surface membrane also contains cholesterol.

This diagram represents cholesterol.

hydrophilic component

hydrophobic component

Describe how the cholesterol is positioned within the phospholipid bilayer.
(2)

_OnORIeXoN...... & ennpect ol v A wmnm\kpinxbm@x
B V5 S o TS SQKNMM%G&MWM

a\ -
ResultsPlus

Examiner Comments

No marks can be awarded for this answer.

/:fl‘
\ ResultsPlus
\_} Examiner Tip

Make sure that the answer offered links to the question being asked.
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Question 3(b)

This question required candidates to consider the fluid mosaic model diagram, some text above a
graph and also the graph. It was pleasing to note that the majority were able to do this, though a
number did not seem to distinguish between rate of ion uptake and ion uptake on the vertical

axis of the graph.

This candidate answer gains the two most commonly awarded marking points.
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(b) An animal cell, containing proteins R, S and T in its cell surface membrane, was
placed in a solution containing two ions, P and Q.

The rate of uptake of both ions was measured as the cell was supplied with an
increasing concentration of oxygen.

The results are shown in the graph.

&
---------------- ionP
- - < -
/,f
- g
Rate of e
-~
fon | .7
uptake ionQ
oxygen concentration

Only one of the proteins labelled R, S and T on the diagram on page 8 allows the
uptake of ion P.

This protein changes shape to move ion P.

Explain which protein allows the uptake of ion P.

,,,,,,, pevemn.. wn!msamﬂw?mmn,mrwmgm
*za&ngpe,mmapmmhrmsmaﬂammw-rmm

AN
ResultsPlus

Examiner Comments

The first line achieves the first two marking points in sequence.

A short answer that gains a quarter of the available marks.
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(b) An animal cell, containing proteins R, S and T in its cell surface membrane, was
placed in a solution containing two ions, P and Q.

The rate of uptake of both ions was measured as the cell was supplied with an
increasing concentration of oxygen.

The results are shown in the graph.

&,

ammmmmmmmmmm—es ionP
I”'
,/
Rate of pad
ion // 1
uptake ionQ

v

oxygen concentration

Only one of the proteins labelled R, S and T on the diagram on page 8 allows the
uptake of ion P.

This protein changes shape to move ion P.
Explain which protein allows the uptake of ion P.

a\ -
ResultsPlus

Examiner Comments

The candidate has correctly identified the protein that actively transports ion P into this
animal cell, so the first marking point is achieved.

A pleasing response that achieves most of the marks.

GCE Biology A 9BNO 02
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(b) An animal cell, containing proteins R, S and T in its cell surface membrane, was

placed in a solution containing two ions, P and Q.

The rate of uptake of both ions was measured as the cell was supplied with an

increasing concentration of oxygen.

The results are shown in the graph.

>
———————————————— ion P
/”’
” < g
Pl
Rate of 7
-
ion | .~
uptake ionQ
oxygen concentration

Only one of the proteins labelled R, S and T on the diagram on page 8 allows the

uptake of ion P.
This protein changes shape to move ion P.

Explain which protein allows the uptake of ion P.

(4)

P-nﬁmsswzﬁmgmmmr}?mtunm#m ,,,,, LI

B—danfnnﬁm.{fmm“ ........ w.u.h....da:..,.....)ui-....,J:Aauyg...

AM?QAPM: ....... d&..mm

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

: ResultsPlus

Examiner Comments

The first sentence delivers the first, second and fourth marking points.

30
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Question 4(a)

This item required candidates to describe the pathway a nerve impulse travels from the back of
the eye to the visual cortex of the brain. Many candidates displayed a good grasp of this material.

A sound answer that gains two thirds of the marks. They were the most commonly seen points.

4 The human eye can detect both images and a change in light intensity.

(a) Describe the [alliilaY taken byjSREIRpulses from seSOREElsIn the eye to

the part of the brain that forms the images.

censory Ce\Ss N tw (3)

{ . .

i SRR S AP RALAL S B lon G rhe oEfit AROME 0.
Tholamus. Tha!®™w

mhe. .. OBYSAN TR VIV

S = o0 IV 0 N o Bt S O SIS
et Vi) e n e i the  otcpito boRe

ST T 8 T = T

N { ResultsPlus
/'--.. Examiner Comments

The reference to optic nerve in the second line gains the third marking point. The final
marking point is seen in the final sentence.

A
e,

M4\ ResultsPlus
\ Examiner Tip

Look to expand on the question rather than repeat it. For example, the question refers to
sensory cells in the eye, whilst the first marking point requires the sensory cells to be named
and the photosensitive layer in the eye to be identified. Whilst the reference to the part of
the brain that forms the images needs to be stated for the final marking point.

This response did not quite answer the question being asked.

GCE Biology A 9BNO 02 31



4 The human eye can detect both images and a change in light intensity.

(a) Describe the pathway taken by nerve impulses from sensory cells in the eye to
the part of the brain that forms the images.

(3)

.....SD'fl.ﬂ CRNS. i, TEhnq detfm e Stmues. ...

-iNZ NS

2 ResultsPlus

Examiner Comments

No marks could be awarded for this answer.

SR
Ry ResutsPus

Look carefully to try and ascertain the thrust of the question.
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Question 4(b)

Given appropriate data, candidates were asked to calculate the maximum number of cones in the
fovea. This item was tackled effectively by many, though a few failed to present their answer to
three significant figures as requested.

This answer illustrates the good practice of showing the various stages in the calculation, and
gains most of the available marks.

(b) The fovea is part of the retina.

In one study, the mean density of photosensitive cells in the fovea was found to
be 164000 = 24000 per mm?.

The mean radius of the fovea is 0.8 mm,
Calculate the maximum number of photosensitive cells present in the fovea.

Give your answer to 3 significant figures.
OTX -2 = Oy
Jol\ oo+ QUWAQO0 = Y&k 000

(3)

IWOSS = Q233U . BY
Q.O\

N
\/ /i ResultsPlus

Examiner Comments

The candidate has correctly calculated the fovea area (as 2.01 mm?) and also the maximum
density of photosensitive cells in the fovea (as 188 000). Each of these gained a mark.
Unfortunately, these two figures should have been multiplied together rather than a division
being performed.

‘f‘ \ ResultsPlus
<\

Examiner Tip

Whilst there is no requirement to show working for a calculation, as shown in this example,
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it can be advantageous to do so.

A nicely laid out calculation culminating in the correct answer and then delivering this to three
significant figures.

(b) The fovea is part of the retina.

In one study, the mean density of photosensitive cells in the fovea was found to
be 164000 + 24000 per mm?.

The mean radius of the fovea is 0.8 mm.
_Calculate the maximum number of photosensitive cells present in the fovea.

Give your answer to 3 significant figures.

. (3)
IREOTD Per ™M

AiGmecey = We =™
Q(w = 2;6\ HH-.'
I gOO00 x 2.0V ° 237996 42

338000

Answer ...

a\ -
ResultsPlus

Examiner Comments

All three marks were awarded for this answer.
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Question 4(c)

The candidates were presented with a graph showing the effect of light intensity on pupil
diameter. They were asked to then explain the relationship shown.

A succinct answer that targets all four marking points.

}Explain the relationship shown in the graph.

o #nmrﬂ ..... . w\h%h{ Leerensn
T die s Ge pamserphat Py, i f«uo-ﬁl Gl Mo
N o N S i e Syl Qs mmam devrene WA, duomy

wmwmq. e Ml hﬁm@::
w AN WSO

(4)

\/ / ResultsPlus

Examiner Comments

The first bullet point detailed the relationship between light intensity and pupil diameter.
The second bullet point delivers the second and third marking points.

The final bullet point, links protecting the retina from damage with high light intensity for
the fourth marking point.

lf \ ResultsPlus
\

Examiner Tip

When asked to explain a relationship, and the relationship has not already been stated, look
to offer this.

A detailed response that was awarded three marks.
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Explain the relationship shown in the graph.
4)

~AS gt arensiby  0ueasesS  pupil
....... AN RXeN. . deCreases AN Si2€ .  SUQQeNANG
O NLOONNE,. CONCRAONDN o TS IS OCCOMIS &
A O AAANSES. YO OAAGSR. AN

e one

€S, PRl
Baonnexes . AelCseoses. WA Yy

e M AAK . OGO N SO S AN oMo Oveol

....... CocohO. 000S O S AN S0 . SO B0 pvRl L.
KR Al aka Ond  and.  cUlow. esge to dekeck
€ gk, excplainng . g Ak It grevt

; lng;thkatslanpbP'l A \eher

_ ResultsPlus

Examiner Comments

Like many responses, this one starts with suitably giving the relationship in the first two and
a half lines, for the first marking point.

The answer then describes the behaviour of the antagonistic muscles in the iris for the
second and third marking points. These marking points could have been awarded for when
considering increasing light intensity or decreasing light intensity. This response considered
both.
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Question 5(a)(ii)

This question initially required candidates to recall the DNA nucleotide base pairings, and then to
apply this to perform a calculation relating to a myostatin mutation in Belgian Blue cattle. It was
most encouraging to see many tackle this percentage reduction calculation effectively.

This response gained one mark for correctly finding the total number of hydrogen bonds
between the base pairs in the shown section of the myostatin gene without the deletion.

(i) The bases shaded are deleted from one strand in the mutated gene (Stage 1).

1.3 1 3 4 2 3 z 2 2 2
TIG|T|G|A C|A|[G|A]|A
nCeC kM CTHAECTTGTOCAGGET &TLCTT
The two strands of DNA are held together by hydrogen bonds.

There are two hydrogen bonds between adenine (A) and its complementary
base and three between the other pair of bases.

Calculate the percentage reduction in the number of hydrogen bonds in this
part of the myostatin gene due to the mutation.

Give your answer to one decimal place.

ST, b\ roosdn 2%

(3)

IN

~ '{ ResultsPlus
b/‘---.. Examiner Comments

Looking at the annotations given by the candidate with the mutated strand, the numbers
are correct for the hydrogen bonds. However, in the calculation, there appears to have been
a summation error for the number of hydrogen bonds in the deleted section.

” lf ResultsPlus
\

) Examiner Tip

If time is available, look to check through answers carefully.
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This response gained full marks.

(i) The bases shaded are deleted from one strand in the mutated gene (Stage 1).

U ™ o vl Ly e

The two strands of DNA are held together by hydrogen bonds.

>

There are two hydrogen bonds between adenine (A) and its complementary
base and three between the other pair of bases.

Calculate the percentage reduction in the number of hydrogen bonds in this
part of the myostatin gene due to the mutation.

Give your answer to one decimal place.

(3)
27 ot

a\ -
ResultsPlus

Examiner Comments

This answer offers one of the two acceptable percentage reductions, ie 47.1%.

Whilst full marks can be awarded for this response as the answer is correct, the candidate has set
out the various stages in their calculation to help.
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(i) The bases shaded are deleted from one strand in the mutated gene (Stage 1).
€ [ L \ i | l l Y

TIG|T|G|A C/|A|G|A

[N N U U [N . (L
The two strands of DNA are held together by hydrogen bonds.

. LN

There are two hydrogen bonds between adenine (A) and its complementary
base and three between the other pair of bases.

Calculate the percentage reduction in the number of hydrogen bonds in this
part of the myostatin gene due to the mutation.

Give your answer to one decimal place.

:

_ (3)
A‘-—-——T .Q\_ -y X =4
= 2 AL gy
czG C= ) %) g3 L
No~ o ed & = ¥y = e
D 2§ v zlG
6~ 1xXd =\ YA

N
ResultsPlus

Examiner Comments

The answer of 52.9% is the other acceptable percentage reduction result, given to one

decimal place for all three marks.
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Question 5(b)

The context of this question relates to non-functioning myostatin protein produced from the
mutated myostatin gene. Candidates had to explain why the product of the mutation does not
function. Many candidates appeared to have a thorough understanding of this.

This answer gains all three marks but includes unnecessary material.
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(b) Explain why myostatin produced from the mutated gene does not function
(Stage 2).
(3)
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ResultsPlus

Examiner Comments

The fourth sentence can be awarded the first marking point, whilst the fifth sentence gains
both the second and third points respectively.

.
r
-

-~ 4 ResultsPlus
D

| Examiner Tip

As the question asks for why the already made myostatin protein (from the mutated gene)
does not work, the first three sentences considering how this protein is made are beyond
the scope of the question. Therefore, they were not required. Look carefully to see where a
question offers the starting point for an answer.
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Question 6(a)

This recall question required candidates to offer the type of muscle antagonistic to a flexor
muscle. Whilst most gave the right answer, some also gave the name of the specific antagonistic
muscle involved. A few looked to describe the muscle.

This response gives one of the more common incorrect answers seen.
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6 Antagonistic muscles interact to control the movement of the legs.

Sprinters need to respond rapidly to the starting signal in a race.

In an investigation, the response time for a group of athletes was studied.

Each athlete contracted a flexor muscle in the leg to hold a pedal down.

When a light was switched off, the athlete released the pedal. Fle W
The response time for the flexor muscle to fully relax was recorded.

The investigation was repeated except the percentage muscle contraction needed to
hold the pedal down was changed.

The results are shown in the graph.

400
350
300
Mean
response
time
/ ms

75

uscle needed to hold down
al (%)

e R OOV e
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ResultsPlus

Examiner Comments

The mark could not be awarded.

This answer shows one of the other common incorrect responses.
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6 Antagonistic muscles interact to control the movement of the legs.
Sprinters need to respond rapidly to the starting signal in a race.
In an investigation, the response time for a group of athletes was studied.
Each athlete contracted a flexor muscle in the leg to hold a pedal down.
When a light was switched off, the athlete released the pedal.
The response time for the flexor muscle to fully relax was recorded.

The investigation was repeated except the percentage muscle contraction needed to
hold the pedal down was changed.

The results are shown in the graph.

400

350

300

Mean 250 :
response
time 2
/ ms I
25 50 75

Percentage contraction of flexor muscle needed to hold down
the pedal (%)

(a) State the type of muscle that works antagonistically with a flexor muscle,

ResultsPlus

Examiner Comments

The mark cannot be credited for this answer.

The correct answer for one mark.
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6 Antagonistic muscles interact to control the movement of the legs.
Sprinters need to respond rapidly to the starting signal in a race.
In an investigation, the response time for a group of athletes was studied.
Each athlete contracted a flexor muscle in the leg to hold a pedal down.
When a light was switched off, the athlete released the pedal.
The response time for the flexor muscle to fully relax was recorded.

The investigation was repeated except the percentage muscle contraction needed to
hold the pedal down was changed.

The results are shown in the graph.

400
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300

Mean 250
reif::::se 200
/ ms 150
100
504
0-

25 50 75

Percentage contraction of flexor muscle needed to hold down
the pedal (%)

(a) State the type of muscle that works antagonistically with a flexor muscle.
(1)

XN SO S C N

.'\ o
ResultsPlus

Examiner Comments

As the question asks for which muscle type, the mark would have been given for just
extensor.

GCE Biology A 9BNO 02 45



Question 6(b)

QO06(b) required candidates to explain the phrase 'the difference being significant at the 0.05
level', in the context of the question. Many delivered encouraging answers.

This response appears to be giving a statement relating to the graph.
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(b) The difference in the mean response time for the 25% contraction and the!
50% contraction was significant at the 0.05 level.

Explain what is meant by this difference being significant at the 0.05 level. |

Examiner Comments

No mark was awarded.

This response essentially repeats the question, a commonly seen answer.

(b) The difference in the mean response time for the 25% contraction and the
50% contraction was significant at the 0.05 level.

Explain what is meant by this difference being significant at the
(2)

...... M. AIERACNC..10. MO, ... FIPOFRED.... A0S, SQHAOLNL.... ML BUGING - Ot
S /e

O SROXS Y O S NN OV OOUOOR NBMEA

AN
ResultsPlus

Examiner Comments

No marks can be given for this answer.

This answer shows that the candidate appreciates that being significant at the 0.05 level means
the null hypothesis can be rejected.
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(b) The difference in the mean response time for the 25% contraction and the
50% contraction was significant at the 0.05 level.

Explain what is meant by this difference being significant at the 0,05 level.
(2)

A signidaounk ..o m,mhmammnjm;
&muﬂh(jpo’flf%d S

_ ResultsPlus

Examiner Comments

The second marking point is achieved.

@) ResultsPlus

Examiner Tip

In such questions always consider whether a comparison between the calculated value and
critical value should be given, and the effect of whether the null hypothesis should be
accepted or rejected.

Whilst this answer showed some appreciation of the importance of the phrase, no marks could
be awarded.

(b) The difference in the mean response time for the 25% contraction and the
50% contraction was significant at the 0.05 level.

Explain what is meant by this difference being significant at the 0.05 level.
(2)
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N / ResultsPlus
/'--.t Examiner Comments

The first part of this answer relates to the graph, whilst the latter part recognises that the
phrase to be explained is linked to the null hypothesis. Unfortunately, it would be the
alternative hypothesis that would be accepted for the second marking point.
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Question 6(d)
Q06(d) was one of the two six-mark indicative content questions in the paper.

Candidates were required to use the investigation results to explain why there was a delay
between when a stimulus was given and when the contracted muscle was fully relaxed. Most
candidates appreciated that at least one of the following was involved: how the stimulus affected
the eye, the delay due to the nerve pathway, or/and the delay because of the mechanism of
flexor muscle relaxation (or extensor muscle contraction).

This response starts to tackle the question and gives a level 1 explanation for two marks.
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*(d) When the investigation was carried out, it took time between the athlete seeing
the light switch off and the flexor muscle being fully relaxed.

Explain why there was a delay between the light being switched off and full
relaxation of the flexor muscle in this investigation.

Use the results of the investigation and your own knowledge to answer
this question,

: ResultsPlus

Examiner Comments

Throughout the passage there is some consideration of the location of the delay, namely the

nerve pathway. The latter part of the second page of the candidate’s answer correctly refers
to the trend seen in the data.
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This is a level 2 response which covers one possible area for the delay between stimulus and
completing the response.

*(d) When the investigation was carried out, it took time between the athlete seeing
the light switch off and the flexor muscle being fully relaxed.

=*

Explain why there was a delay between the light being switched off and full
relaxation of the flexor muscle in this investigation. o e
raraitsd ripro-
Use the results of the investigation and your own knowledge to answer e
this question.
(6)
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Examiner Comments

The candidate makes reference to two locations where a delay could occur: the nerve
pathway and the muscle. However, they offer sufficient details in relation to the nerve
pathway for three marks.

This is a level 2 answer which considers the role of the extensor muscle in causing the delay.

*(d) When the investigation was carried out, it took time between the athlete seeing
the light switch off and the flexor muscle being fully relaxed.

Explain why there was a delay between the light being switched off and full
relaxation of the flexor muscle in this investigation.

Use the results of the investigation and your own knowledge to answer
this question.
(6)

LThe . .more  eporce. applied 1o tne. pedal tie
LonQer AX 300K x0. . rPlecse. Y Wen. TNE

GCE Biology A 9BNO 02

53



.................. and..an..imege. wil.. ge. geNere Yd: Ates This  rne

brain will..send _an. . . acHon.. potentiQl. o th€
@ flexp muscle 10 relaA and The exfngor

e PAIENLG. YO PO MY N - euE O ACHN myosin.. Rinding ..
Slte on aerin.TNIS will allow 1ne gokular heads

on. Myosin. 1O bind 10 octHin pulling irse\e
4.0 +niS YORES m $0 J‘A g
............ R»Q..M.&j.n..q....«.Q..ﬂ..!.].?;[ﬂ..ﬁtf..maxﬂ!fﬁs:.....ﬂl.ﬁ!.ﬁ.sa......s:..Ql.n.........h..'gi:.&mn &
- Oo me)
af.  1B% response rime. was the leustlanc at

1S % i way thne nigresr (afgund 290ms ).

Thif§ i3 aue 10 more contraction  0f fg o
.............. extensor. naving.. 10,960 (. % Than.. a1.289%. ...
Tnid i als0  due O tre flexor muscie

TOeing  more fime 10 relox &t75%

hon 25% a3 it is me re con Tratted 3e
if takees rime (O [ f 10 co m pretiey relox.

AN
ResultsPlus

Examiner Comments

At the top of the second page, the candidate makes it clear that the relaxation of the flexor
is linked to the contraction of the extensor muscle. They then describe in detail the
mechanism of muscle contraction and culminate in stating that this can lead to the time
delay. However, as only one aspect is given in detail, three marks are achieved. Towards the
bottom of the second page, the candidate refers to the data presented.

This is also a level 2 answer, but gains four marks.
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*(d) When the investigation was carried out, it took time between the athlete geeing
the Jight switch off and the flexor muscle being fully relaxed.

@why there was a delay between the light being switched off and full

relaxation of the flexor muscle in this investigation.

Use the results of the investigation and your own knowledge to answer
this question.
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Examiner Comments

The candidate initially refers to the data and considers the muscles as the location of the
delay. These two would gain both marks for level 1. However, the candidate then considers
that the delay could be due to the number of myosin heads that need to decouple from
actin. In addition, consideration has also been given to the time taken to import calcium ions
back into the sarcoplasmic reticulum. These are two different details relating to one process,
hence four marks.

56

GCE Biology A 9BNO 02



Question 7(a)

Candidates were asked to complete a diagram of a mitochondrion by adding its internal
structures and then labelled each added structure. Whilst many gained full marks, there was
confusion between mitochondrial and chloroplast structures amongst some candidates.

An excellent answer that gained all three marks.

7 Aerobic respiration in eukaryotic cells occurs in mitochondria,

(a) Complete the diagram of a mitochondrion to show the internal structure.

Label each structure that is added.
(3)

matrix N O
: e

outer
mitochondrial
membrane

\ )
F0s  viksowes OristoR e

Witbtaomaial DNA

~ { ResultsPlus
/--.. Examiner Comments

The marks were awarded for suitably drawn and labelled DNA loop, crista and ribosomes.
The intermembrane space was not considered a structure that was added.

This response gained two marks.

GCE Biology A 9BNO 02
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7 Aerobic respiration in eukaryotic cells occurs in mitochondria.

(a) Complete the diagram of a mitochondrion to show the internal structure.
Label each structure that is added.

3)
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Examiner Comments

The inner membrane is suitably drawn and the label on the top right can be awarded two
marks. The DNA aspect was not given as the DNA is not shown as a loop.
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Question 7(b)

Candidates were asked to describe the role of enzymes in the link reaction. Many were able to
effectively tackle this question, but it was not uncommon to see confusion between enzymes and
coenzymes.

This partial answer gains half of the available marks.

(b) The matrix of a mitochondrion contains a range of enzymes.

Describe the role of enzymes in the link reaction.

<( { ResultsPlus
/--.. Examiner Comments

The first sentence can be awarded the fourth marking point for the addition of coenzyme A.
The start of the second sentence refers to the formation of acetyl CoA as a product of the
link reaction for the fifth marking point.

A sound response that achieves four marks.
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(b) The matrix of a mitochondrion contains a range of enzymes.

Describe the role of enzymes in the link reaction,
(4)

Ly Ao TALE

N Ang wwpm A

ResultsPlus

Examiner Comments

The second bullet point suitably describes the formation of acetyl CoA by the addition of
coenzyme A for the fifth and fourth marking points respectively. The third bullet point states
the process one of the enzymes carries out for the second marking point. The final sentence
can be awarded the third marking point as it is offered in the context of describing link
reaction enzyme roles.

A clear and focused answer that gained a maximum of four marks.
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(b) The matrix of a mitochondrion contains a range of enzymes.

Describe the role of enzymes in the link reaction.

Examiner Comments

The very start of the first sentence states the general function of enzymes in that they
catalyse reactions for the first marking point. The remainder of this sentence then achieves
the second and third marking points.

The second sentence then reaffirms the general role of enzymes, including those involved in
the link reactions.

The final sentence suitably describes the binding of coenzyme A to a 2-carbon compound to
form acetyl CoA, which are the two final marking points.
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Question 7(c)

QO07(c) required candidates to explain the role of proton pumps in aerobic respiration. There were
many splendid answers, but some, unnecessarily also gave details about the transport of
electrons from carrier to carrier. The latter was ignored and full marks could, and were, often still

awarded.

A short response which could not be awarded any marks.

(¢) Proton pumps are found in mitochondria.

Explain the role of proton pumps in aerobic respiration.
(5)
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N { ResultsPlus
/--.. Examiner Comments

The reference to ion movement across a membrane needs a direction.

An answer that offered some aspects of the role of proton pumps, but would have benefitted
from a little more detail and precision.
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(c) Proton pumps are found in mitochondria.
Explain the role of proton pumps in aerobic respiration.

(5)
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\'/ / ResultsPlus

Examiner Comments

The reference to electrochemical gradient in the second sentence, nor in the final sentence
is not in the correct context for the third marking point. However, the second marking point
can be awarded in the second sentence.

The movement of protons back into the matrix in the final sentence was not given the
fourth marking point as the process was not included (ie either via diffusion or down the
gradient).

One mark was awarded for this response.

\ Examiner Tip

Look to restrict the response to the parameters of the question. For example, details
relating to the electrons were not required in this question item.

A complete answer in which the candidate offered a sequential approach to the role of proton
pumps supported with good detail. Full marks were awarded.
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(c) Proton pumps are found in mitochondria.

'Explain the role of proton pumps in aerobic respiration.

(5)
...pﬂ)fon umpb are. Used . 1n. oxidotive. phnaphondmnm ...........
Whenreduced NAD_awelrecuaced FAD.are. oxidioed. ﬂne\\j
...r..e.[.e.c:x...ac:....__....b\ad.ci[ en. Otowd. . Inlaicia. Loplite...into.. H owael”

2lectonDa.. ... Hoe . witochondrial . Wotas. The electxona...
trowe). cown. Hae  lectyon. . hoviport.. chain, lesing............
..emer% 00 ﬂnﬂj ﬂ(\m &Aer% Ao uoed.. b ’rhepfom
__pumps to. move H' from: L WaliX into. Hae
dintetumendonie... opace. Ao, wore. . H Uaé,o'cwo Ao \MOved ﬂqe,
Concentration. .. 1nCreae. . Wlaich... Creates.. an. . Clechotemie
cdmuhamx:TheH*ﬁnm ;ﬂ,,ﬂ dowin_Hlaeir electochenaical
Vovacient back info . Phe waatvix via AT P:Unmaoc
Tin  Wiovewtent drives e forwation. of. FIP "o
cowsbing P awd £ [ fot) O ATP_woleantes” ae
mwvleweelectronaFfOW Mre ElﬁLﬁ%ﬁam)Wt

| e cowbing . Witla. the ANV aund ﬁ(
.Of%m o foua... wodee, Tl wq&ea o*ﬁmem H/\e
[fnal. elechon. acceproc..

iﬁ ResultsPlus
Examiner Comments

About a third of the way through the answer, there is a reference to the protons moving into
the intermembrane space. This gains the second marking point.

Then the candidate describes marking points three, four, five and then six in the next three
sentences.
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Question 8(a)(i)

Most candidates offered two ways that the active form of phytochrome is converted to the
inactive form as requested.

A short and targeted answer that gains both marks.

8 Arabidopsis thaliana is a plant that uses phytochromes and auxin to respond to
changes in the environment.

(a) (i) State two ways that the active form of phytochrome (P.) can be converted to
the inactive form (P,).
(2)
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N '{ ResultsPlus
/'--.. Examiner Comments

The candidate gained the first, and then the second, marking point.

This response gained one mark.
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8 Arabidopsis thaliana is a plant that uses phytochromes and auxin to respond to
changes in the environment.

(a) (i) State two ways that the active form of phytochrome (P,,) can be converted to

the inactive form (P).
(2)
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ResultsPlus

Examiner Comments

A good, detailed response offered for the first way that the active form of phytochrome is
converted to the inactive form. However, the reference to Py rather than far red light
inhibited the awarding of a second mark.

il
el

Q ResultsPlus

Examiner Tip

Try to revisit an answer to check it, if time allows.

This answer also gains one mark.
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8 Arabidopsis thaliana is a plant that uses phytochromes and auxin to respond to
changes in the environment.

(a) (i) State two ways that the active form of phytochrome (P,,) can be converted to
the inactive form (P).

P.(I” —> pr T‘Q‘md@ 11’\ ‘ﬂ&l%u ...................

_ ResultsPlus

Examiner Comments

The mark was awarded for the second statement. For the first mark, a reference to
exposure to far red light was required.
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Question 8(a)(ii)

Candidates were told that Arabidopsis is a long day plant, and were then asked to explain why it
would flower in the presence of 16 hours of light. Whilst there were a pleasing number of
thorough responses, many limited themselves to one or two marking points.

This answer illustrates a common approach offered by a minority of candidates.

(ii) Arabidopsis is known as a long-day plant.

Explain why Arabidopsis will flower when each day has 16 hours of light.
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/--.. Examiner Comments

A number of candidates considered the need for sufficient time of light exposure for enough
photosynthesis to occur for flowering. No marks could be awarded.

This response achieves the two most commonly awarded points.
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(i) Arabidopsis is known as a long-day plant.

Explain why Arabidopsis will flower when each day has 16 hours of light.
(3)
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% ResultsPlus
Examiner Comments

The combination of the first three sentences is a good answer for the first marking point.
The second marking point could not be awarded for the reference to the low Pg to Pg
conversion, as this has to be tied into short nights.

The final two sentences link high P with the idea of stimulating the flower process to occur
for the fourth marking point.
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Question 8(b)(ii)

Candidates were asked to explain how neighbouring plants competing for light would lead
Arabidopsis to respond by growing taller. The full mark range was seen, and a number of
outstanding responses were offered.

This is a level 1 answer that achieves two marks.
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Explain how neighbouring plants competing for light result in mmm
plants growing taller.

Use the information provided and your own knowledge to answer the question.
(6)
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L Examiner Comments

The answer offers some basic information which can be credited. For example, the link
between the neighbouring plants absorbing sunlight so less is available to Arabidopsis, so
the latter has less Pg (given in the first four lines).

Later the candidate links the production of TAA and YUC enzymes catalysing the production
of auxin. However, the description of auxin function needed to reference elongation.

This is an encouraging level 2 response that scores four marks.
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Explain how neighbouring plants competing for light result in Arabidopsis
plants growing taller. ,

Use the information provided and your own knowledge to answer the question.
(6}

Accordins  ho Mo  deagrom, o deweuse n lishh absosphicn

oF o plunt , dee to  neishbosing gplanb l’l"‘-k-'lm sinlight lewds ko

Laredeckion  oF pholo chruse.  Tho  4rigeers “Hmmsorpha—Redon

womg B g Frem ool plasm o He cell wall. The low pit

Ladvabe  an  entaae bhet  brenks  f Selldue boads mainkaning

ey making b mox  peomentle. TR heewed WY o

concemrrution o e cdl  draws wuke by osawais ke Ho el

The lewds bo  He  huks gruenms

expandsy H‘"- o, "-L"“‘A"‘H“"”'

e when  neighburmy danks o wompeing ke 15 ay (6 G were, 4
vt kil sl he athe and no or \en A4

Lk he  pdeeed

74 GCE Biology A 9BNO 02



%
\-\.

¥ / ResultsPlus
/'--.t Examiner Comments

After a general introduction, the candidate offers a range of basic information relevant to
the question. For example, a greater decrease in P, so more TAA and YUC enzymes
synthesised leading to IAA production.

The answer then progresses to a detailed consideration of how IAA affects the stem of
Arabidopsis.

s ResultsPlus
<

Examiner Tip

Look to consider, and link, several areas of biological knowledge in such questions.
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Question 9(a)(i)

This describe question required candidates to state how stem cells can be made to differentiate

into different specialised cells. Much of the candidature had an excellent appreciation of this
material.

A detailed and logical answer that achieves four marks.
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9 The picture shows a thylacine (Tasmanian tiger), a mammal believed to have become
extinct during the twentieth century. ' o

(Source: © JOHN SIBBICK/SCIENCE PHOTO LIBRARY)

Some scientists are hoping to produce living thylacines. The scientists are planning
to use preserved thylacine DNA, stem cells from closely-related species and

gene technology.

(a) (i) Describe how stem cells can be made to differentiate into different
specialised cells,

(4)
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The first sentence and a half suitably achieves the second marking point. The remainder of
the second sentence offers the third marking point. The next two sentences deliver marking
points four and five respectively.

This candidate’s answer gains three marks.
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9 The picture shows a thylacine (Tasmanian tiger), a mammal believed to have become
extinct during the twentieth century.

(Source: © JOHN SIBBICK/SCIENCE PHOTO LIBRARY)

Some scientists are hoping to produce living thylacines. The scientists arg planning
to use preserved thylacine DNA, stem cells from closely-related species and
gene technalogy. -

(a) (i) Describe how stem cells can be made to differentiate into different
specialised cells.
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The initial paragraph details the activation of some genes. However, the second marking
point was not awarded as the signal needed to be referenced as chemical.

The subsequent paragraph can be awarded the third and fourth marking points, whilst the
final paragraph gains the final marking point, for three marks.
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Question 9(a)(ii)

The thrust of this explain question is why stem cells from species closely-related to thylacines are
planned to be used. Candidates generally appreciated the idea of there being many genes in
common or many similar genes.

This response offered two commonly seen ideas that did not elicit marks.

(i) Explain why the scientists plan to use stem cells from closely-related species.
(2)

T&DMES cSthfﬂrLﬂ(hemC(ﬂSc:{}

.--"’---'I ” .
) < ResultsPlus
/---. Examiner Comments
The DNA is the same in all organisms in that it comprises a sequence of bases and repeating

sugar-phosphates in the 'backbone'. The idea of not being rejected was ignored, so no
marks were seen in this answer.

The first half of this answer is creditworthy.

(i) Explain why the scientists plan to use stem cells from closely-related species.

(2)
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Examiner Comments

The reference to greater similarity of genes would be an acceptable alternative for the
second marking point.

This one mark response focused on the third marking point.

(i) Explain why the scientists plan to use stem cells from closely-related species.

A v el Tt ediafio wd fus

(2)

.'\ o
ResultsPlus

Examiner Comments

The reference to requiring less genetic modification is the Additional guidance alternative
for the third marking point.
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Question 9(a)(iii)

This question required the candidates to explain why the source of the stem cells should be from
more than one individual. The majority considered the first explanation rather than the second.

This response displays a good appreciation of the question for two marks.

(i) Explain one reason for using stem cells from more than one individual of the
same species to produce a population of thylacines that can survive for a
long time.
(2)

L}
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N { ResultsPlus
/'--.. Examiner Comments

The candidate starts by identifying that it could lead to greater genetic diversity, and
reaffirms this with the gene pool comment. The first marking point is awarded.

The first part of the second sentence gains the second marking point for its reference to

reducing the risk of inbreeding depression.

This two mark answer focuses on the idea of being able to adapt to changing environmental
conditions for its two marks.

GCE Biology A 9BNO 02 83



oo Sath LAy ! ’ .
(iii) Explain one reason for using stem cells from more than one individual of the
same species to produce a population of thylacines that can survive for a
long time.
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Examiner Comments

The first line and a half gains the first marking point, whilst the third to fifth lines gain the
second marking point with their reference to ability to adapt.

84

GCE Biology A 9BNO 02



Question 9(b)(ii)

In this determine question, candidates were expected to state the number of condensation
reactions that form when a single gene is added to a plasmid. The candidates also had to justify
their value. For some, this appeared to highlight the misconception that plasmid DNA is single-

stranded.

This response offers the most usually awarded mark.

(i) Determine the number of condensation reactions that occur when ligase joins
a single gene to a bacterial plasmid.

N
ﬂﬂesuﬁsﬂlﬁ

Examiner Comments

The phosphodiester comment gains a mark. No other marks can be given here, hence a
score of one mark.

This answer gains no marks, but the idea of a single condensation reaction occuring was quite
commonly seen.
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a ingle gene to a bacterial plasmid.
— ' (3)
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Examiner Comments

No marks.
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Question 10(a)(ii)

Candidates were informed that angina is caused by narrowed coronary arteries and were told the
function of these arteries. They were then asked to explain why angina was likely to be more
painful during exercise, than at rest. There were a number of excellent answers but it was not
uncommon to read responses that focused on physical pressure being put on the heart causing
the pain.

A sound answer that offered the two most commonly awarded marking points.

(i) Explain why angina is likely to be more painful during exercise than when
at rest.

(3)

N,

.--""'---'I
~ < ResultsPlus
/---. Examiner Comments
The second bullet point refers to the raised heart rate. This can gain the first marking point

as the context of the question is about exercise.

The final bullet point correctly refers to the narrowing of the coronary arteries for the third
marking point.
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Two marks, out of three, are given for this answer.

This answer gains the most often awarded mark.

(ii) Explain why angina is likely to be more painful during exercise than when
at rest.

(3}

Fm’ omw nocuses ol W@’oft Tespiva hz.m

ResultsPlus

Examiner Comments

The first line gains the first marking point.

A pleasing answer that gains all marks.
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(i) Explain why angina is likely to be more painful during exercise than when
at rest.
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Examiner Comments

The first bullet point sets the scene. The second one gains the first marking point.

The reference to tissue in the third bullet point can be assumed to be related to the heart
due to the second bullet point so gains the second marking point. The context in which the
candidate refers to the coronary arteries as restricted enables the third marking point to be
awarded. However, the remainder of this bullet point considers the respiratory outcome for
the heart tissue for the fourth marking point.
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Question 10(a)(iii)

In this question, many candidates showcased their excellent understanding of the events that
lead to atheroma formation in an artery.

A succinct response in which each of the three bullet points gains a mark, for a total of three

marks.

(i) Describe the events that occur in a coronary artery that lead to the formation
of an atheroma.

(3)
CTofleece sl o O b all
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N { ResultsPlus
/--.. Examiner Comments

The bullet points, in order, gain marking points one, two and then three.

In this answer, the candidate considers two aspects of the process and then writes about a blood
clot forming.

20 GCE Biology A 9BNO 02



(ili) Describe the events that occur in a coronary artery that lead to the formation
of an atheroma.

(3)
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Examiner Comments

In the first sentence, the endothelial damage is creditworthy, whilst the second sentence

suitably refers to the inflammatory response for the second marking point. No further
marking points were found, so the score is two marks.
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Question 10(b)(ii)

This devise an investigation question required candidates to employ their knowledge and
experience of the Daphnia core practical in a novel situation. Whilst there were many encouraging
answers, it was rare to see candidates taking note of the significance of the concentration units

for the substance under investigation.

This response offered two creditworthy aspects and a number that did not quite offer sufficent
detail to gain further marks.

(ii) Devise an investigation to find the mean minimum concentration of this
substance that will lower the heart rate in Daphnia.
(5)
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Examiner Comments

The first sentence is encouraging in that the candidate recognises that the substance being
investigated should range from 15 downwards. However, it cannot get the marking point as
the dosage should be mg per kg of body mass.

The second sentence elicits the fourth marking point due to the reference to controlling
species as a biotic factor.

Subsequently, the description relating to finding the heart rate as counting heart beats in 20
seconds, gains the third marking point. Unfortunately, the repeats sentence applies to using
the same procedure at different concentrations of the substance, rather than repeats at
each concentration.

This response was awarded two marks.

a ..._ - Y o -'Hus
\ Examiner Tip

Consider the importance of carrying out repeats and then finding a mean from those
repeats.

This response also gains two out of five marks.
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(i) Devise an investigation to find the mean’minimum concentration of this
substance that will lower the heart rate In Daphnia.
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Examiner Comments

The third bullet point gives a suitable description of finding the heart rate for the third
marking point.

The fourth bullet point refers to carrying out repeats and finding a mean. Whilst it can be
assumed that the reference to repeats here is for the control situation (because it comes
immediately after the previous bullet point which refers to heart rate in the absence of the
substance), the next bullet point makes the situation clear. Therefore, the sixth bullet point
can be awarded.

The concentrations suggested do not relate to the context of the question so the second
marking point cannot be given.

P ..._ - Y T "Hus
\ Examiner Tip

This candidate has noted, and underlined, mean in the question stem. The presence of the
word mean indicates that a description of how a mean can be found, in context, is likely to
elicit a mark.

This candidate’s response has gained three marks.
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(i) Devise an investigation to find the mean minimum concentration of this
substance that will lower the heart rate in Daphnia.
(5)
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Examiner Comments

The preliminary sentence at the top of the candidate’s answer offers both a biotic and
abiotic factor to be controlled for marking points four and five respectively.

The sentence numbered 3 achieves the heart rate marking point, so three marks for this
answer.
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(i) Devise an investigation to find the mean minimum concentration of this
substance that will lower the heart rate in Daphnia.

(5)
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Examiner Comments

The third and fourth lines gain the third marking point.

It is not clear in the sixth line whether the repeats are per concentration or at different
concentrations. However, this is suitably clarified in the bottom third of the passage for the
sixth marking point.

Approximately half way through the answer, there is a reference to size and species being
controlled. The latter can be given the fourth marking point.

Four lines up from the bottom is a suitable description of controlling an abiotic factor:
temperature, for the fifth marking point.

This answer, therefore, gains four marks.
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Paper Summary

Whilst many candidates displayed excellent subject knowledge, the following may help with
regard to fully targetting their answers to the specifics of the question being asked:

+ Command word appreciation. Candidates should look to gain a thorough knowledge of what
each command word requires them to deliver. This is given in an appendix in the
specification.

+ Showing working out in calculations. Whilst full marks can be awarded for a correct answer
on its own, an incorrect answer with correct working may gain some, or even most, of the
available marks.

+ Know your units. For example, how many nanometers there are in a micrometer?

* Level of answer detail. An appreciation of the detail required to elicit the marks can be
gleaned from the mark allocation for each item.

* Question context. Careful consideration should be given to the context surrounding a
question. For example, why is angina pain likely to be greater during exercise should focus on
the situation relating to exercise.

« Handwriting. A minority of answers were insufficiently clear to be credited.
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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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