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Introduction

The 9BNO_03 Biology paper focused on the general and practical application of the Pearson
Edexcel GCE Biology Specification A. Aspects of all topic areas were considered and the paper
included a series of question items linked to a pre-release scientific article. The paper
included questions that targeted the conceptual and theoretical understanding of
experimental methods, including mathematical analysis of experimental data.

The Summer 2023 paper offered a wide diversity of question styles that gave candidates
many opportunities to display their knowledge and understanding of material from across
the specification. It was pleasing to see candidates offering a range of encouraging responses
that showed a good understanding of the material and much thanks should go to those who
have taught them, as well as to the candidates themselves.

Successful candidates:

e demonstrated a familiarity with practical work and could devise investigations based on
procedures they had carried out themselves.

e had studied the pre-released scientific article and read up on the aspects of biology within
the article that they had encountered in their A-level Biology course.

e answered questions in the context set, showing that they had read the question.

e had learnt how to interpret the command words - such as ‘determine’, ‘devise’ and
‘evaluate’.

e provided specific, relevant details to their answers.

e attempted every question.

e worked through calculations in a logical sequence, showing their working.

e demonstrated the ability to convert units and orders of magnitude.

Less successful candidates:

e re-wrote information from the question, using up time and space.

¢ did not answer questions in context, missing both the command word and the context.

e did not understand how to interpret the command words and therefore misinterpreted
questions.

¢ left out vital details or wrote vague answers lacking relevant facts.

¢ did not attempt some questions - some answer spaces were left blank.

e made errors in calculations and did not provide clearly laid out workings.

e did not write clearly or legibly.

e wrote answers with poor grammatical construction that lost marks where the meaning
was unclear.
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Question 1 (a)

Candidates are asked to explain why many animals need a heart and circulation.

While many candidates gained both available marks others produced answers that lacked
sufficient detail to gain credit. Mark Point 1 required the idea that the heart pumps blood
around blood vessels. Many candidates simply stated, 'animals need a heart to pump blood'.
Candidates could gain Mark Point 2 by referring to a requirement for bulk transport or an
example of bulk transport. This mark was most frequently awarded for an example. Although
lack of detail expected at A level meant the mark was often not awarded. For example, 'to
pump oxygen around the body' was not sufficient. Answers needed to indicate where the
oxygen was going eg 'to respiring cells' or 'to tissues' and not just to or around the body.

1 The heart pumps blood around the circulation system.

(a) Explain why many animals need a heart and circulation system.

™

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

This response gained two marks. Mark Point 2 was awarded for 'mass
flow system' which was allowed for mass transport (line 2). Mark Point
3 was awarded for the idea of needing to overcome the limitations of

diffusion (line 4).
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1 The heart pumps blood around the circulation system.

(a) Explain why many animals need a heart and circulation system.
(2)
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ig ResultsPlus
Examiner Comments

This response gained both available marks. Mark Point 3 first three
lines, Mark Point 2 line 4 and again the last two lines. This response
would not have been awarded Mark Point 1 as 'heart to pump blood
around the body' was not sufficient. There needed to be a reference to
blood vessels.

5 GCE Biology A 9BNO 03



Question 1 (b)(i)

Most candidates gained the mark by correctly suggesting that cardiac muscle (we allowed the
heart) is myogenic.

(b) If the heart of an animal is removed from its body, the heart will continue to beat
for a period of time.

The left atrium stops contracting if it is separated from the rest of the heart.
However, the right atrium and the rest of the heart will continue to beat.
Eventually, the right atrium and the rest of the heart will also stop beating.

(i) Give a reason why the heart will continue to beat after being removed from
the body.

(1)

‘i&j ResultsPlus
Examiner Comments

A clear response that gained the mark.
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Question 1 (b)(ii)

This question was answered well by many candidates. A number of candidates did not gain
Mark Point 2 because they used the term signals rather than impulses. Signals is too vague
and could mean something other than an electrical impulse.

e T o T L e

(i) Explain why the left atrium stops beating when it is separated from the
right atrium.

___________________________________________ ?W!dl,
b{-l.q_nakt ..........

.................................................................... 1&&&@%&%

N &{ ResultsPlus
/'--. Examiner Comments

A good response that gained Mark Point 1 in the first three lines and
Mark Point 2 in the last two lines.
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Question 1 (b)(iii)

A majority of candidates provided complete answers that gained both available marks,
usually for Mark Point 1 and Mark Point 2. Some candidates described a lack of blood flow
through the heart chambers which was not allowed for Mark Point 1. A number of
candidates failed to finish the story with the idea of cells no longer being able to produce ATP,
Mark Point 3.

(iii) Explain why the right atrium and the rest of the heart eventually stop beating.
(2)

dquu:.t e\t "-“‘:}‘}M ..... K. jl“‘-“-v'- ....... = e faese bliod, vessds.

________________________________ h l“-—rtf‘m'idv&ﬂ';c&fjjmdrr\*-'i‘-rt"“mm.uomﬂ"j

N &{ ResultsPlus
/'--. Examiner Comments

This response gained both available marks. Mark Point 1 (line 2) and
Mark Point 2 (line 4).
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Question 2 (a)

For this question candidates were asked to calculate the volume of a neutrophil. They were
provided with the diameter of a neutrophil and the formula for calculating the volume of a
sphere. Most candidates completed the calculation correctly and gained both marks.
Answers to one decimal place were accepted. If candidates did not provide a suitable final

answer, then they could gain one mark if they demonstrated the use of 53 in their working.

There is an alternative way to complete the calculation of the volume of a neutrophil. Since
the neutrophil diameter and therefor radius is half that of the monocyte the neutrophil

volume will be (1/2)3 or 1/8. Unfortunately, there is an error in the table provided to

candidates. The volume quoted for the monocyte is incorrect. Candidates finding 1/8 the
volume of the monocyte produced an answer of 39.3. This was accepted for both marks.

When asked to complete a table with a numerical value, candidates should consider the
number of decimal places and significant figures used in other values in the table when
writing their final answer.
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2 White blood cells are involved in the non-specific and specific immune responses,

Neutrophils and monocytes are two types of white blood cell,
The table provides information about the neutrophils and monocytes of

one individual,

(a) Complete the table to show the volume of each neutrophil.

Volume of a sphere V= -;—m"

(2)

Number of cells per mm? of blood 3000 400
Diameter of the cell/um 10 20
Volume of each cell / um? 2y 314

Y 3
3 XU SY e

e SZM

Z ResultsPlus

Examiner Comments

This response shows a correct calculation that gained both marks.

<5 ResultsPlus

Examiner Tip

Although not instructed to the candidate has rounded to a whole
number to match other values in the table. Answers to more than one
decimal place did not gain both marks.
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2 White blood cells are involved in the non-specific and specific immune responses.
Neutrophils and monocytes are two types of white blood cell.

The table provides information about the neutrophils and monocytes of
one individual.

(a) Complete the table to show the volume of each neutrophil.

4
Volume of a sphere V= - r

{2}
Number of cells per mm? of blood 3000 400
Diameter of the cell/um 10 20
Volume of each cell / pm? o) 5 314

veoxT(g)

e \Oha. 4

VE 105 uw® (26f)

ResultsPlus

Examiner Comments

In this response the candidate has made a mistake in the calculation.

However, they have provided workings that clearly show they will find
r3, (10/2)3. The first marking point can therefore be awarded.
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Question 2 (b)(i)

To gain this mark a candidate response needed to describe the process with reference to an
appropriate material eg pathogen, virus, microbe. Descriptions referring to 'engulfing
material' or engulfing inappropriate material eg 'engulfing cells' did not gain the mark.

(b) The table shows some properties of neutrophils and monocytes.

Activated monocytes are calle{macrophage_s.

e

LA Py
&

Material taken up by phagocytosis | Bacteria and fungi b'::ta;_ée:n?z' 'E'éi
Antigen presentation No Yes
Production of cytokines No Yes
(i) State what is meant by the term phagocytosis.
(1)

......... M W% P&W \.,ﬁ @ (
A,.%m:’ﬁd

s kol

2 ResultsPlus

Examiner Comments

A clear response that matches the mark scheme and gained the mark.
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Question 2 (b)(ii)

Many good responses that gained all three available marks were seen. Unfortunately,
candidates often failed to gain a marking point because of a lack of detail. In particular, to
gain Mark Point 2 responses needed to make reference to antigen presentation to T cells.
Many candidates simply referred to antigen presentation.

(i) Explain why monoc% play a role in the a@g_@mm_une response

to viruses but neutrophils do not.

(3)
Cllirlm,
MRS B ¢ pbd iyt —opes Sl Nt pallienec sed

s dgplay s ealiogen) awMfen) (o Ga Al Tlas

rtdeased by monmoCyle . B Srecilic a4 B-Ca Cam o atis

T-cone ad R-Gis bhr VilUs g+ (Total for Question 2 = 6 marks)

N

AN
ResultsPlus
Examiner Comments
In this response Mark Point 1 was awarded in the first line. Mark Point
2 was awarded for lines 2 to 4. Mark Point 3 was awarded for the idea
that monocyte derived cytokines stimulate T cell differentiation, lines 3
to 5.
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Question 3 (a)

This straightforward calculation was correctly completed by many candidates. A number
failed to convert their answer into mm and gave 6 as their answer. Some candidates

struggled to measure the length of the fish.

3 The photograph shows a three-spined stickleback (Gasterosteus aculeatus).

(Source: © ABS Natural History/Shutterstock)
Magnification x 1.8

This fish feeds on small invertebrates such as the brine shrimp (Artemia salina).

(a) Calculate the length of the stickleback between lines A and B.

Give your answer to two significant figures.

lﬂgmmitMﬂ'ﬂf—f

(1)

_l% -~ l'g O.M = i-5 = 60
acko-ed (og 412 Answer ... é v mm

N 2{ ResultsPlus
/'--.. Examiner Comments

This correct calculation gained the mark.
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Question 3 (b)(i)
Many candidates correctly calculated an acceptable value for the percentage decrease.

Candidates who did not gain both marks were able to gain one mark for a correct calculation
of the change (Mark Point 1). Unfortunately, a number of candidates do not show any
working precluding the possibility of intermediate marks.

The stickleback tried to bite the brine shrimps in the tube.

The number of bites made by the stickleback was recorded each minute for

10 minutes. . : o
The graph shows the results of this investigation..
12 : - —
g T T
£
E 10 r ; f
2 g )
o g
£
£ 6 \
?
E 4
2 SEaa - X
ﬁ _
[=a]
0

0 1 2 3 4 5 6 7 8 9 10

Time / minutes
(i) Calculate the percentage decrease in the number of bite responses from

1 to 6 minutes.
(2)

QAL b 1

4.1 ' U

(L'GU‘
— Bl = —38. i
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< / ResultsPlus
/---t Examiner Comments

This response gained one mark for a correct subtraction of values
taken from the graph.

< ResultsPlus
<)

Examiner Tip
The answer on the answer line will be the answer that is marked. The
answer on the answer line in this response was not accepted as the
calculation has not been completed. The value - 79.16 recurring shown
below the answer line would not have been accepted anyway. In
general, answers should be rounded to an appropriate number of
decimal places and not written as recurring values.
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The stickleback tried to bite the brine shrimps in the tube.

The number of bites made by the stickleback was recorded each minute for
10 minutes. : ; : ws m = 5

The graph shows the results of this investigation.
12 14 Xk

s ki

Bites at brine shrimp per minute
o

0o 1 2 3 4 5 6 7 8 9 10

Time / minutes
(i) Calculate the percentage decrease in the number of bite responses from
1 to 6 minutes,

AL LMo = Q\‘G ﬁ“m-

[ L .
Ak @ RS = T Owes.
AD
ki  eeciel o t— -G
- S Ee 102/
aﬂl q.g

ResultsPlus

Examiner Comments

This response gained both marks for a correct answer. It is a rare, but
useful, example of how candidates can lay out their workings.

-

ResultsPlus

Examiner Tip
Clearly laid out workings help examiners award intermediate marks if
the final answer is incorrect.
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Question 3 (b)(ii)

This question asked candidates to explain the results of an investigation. Many good
responses were seen with candidates correctly describing the general trend shown by the
graph (Mark Point 1). The majority of candidates recognised that the fish were becoming
habituated (Mark Point 3). Marking points 2 and 4 were less frequently seen. Some
candidates suggested that the fish eventually stopped seeing the brine shrimp as a threat.
This was not allowed for Mark Point 4. A number of candidates gave elaborate detail of the
mechanism by which a fish might become habituated which was not required.

(i) Explain the results of this investigation.
(3)

AL SE nereqied, e e oh 0By o3 e
Bh 0ane. Sanmp.. chaereaied . e NARX. G oMY

R0 AONORRT aneh e NN ON OOV OIe Oy
AR e B O wae PROARe e wod
OONEE. TGS . 0RCOR - (RINRY 0%t jons
CLOANE OO, A 000 BANOORC . AANTON \eeiddo AW

A NESIOUA. . CONTMNG NN ONON WY
OO Aowesds oG fude LY L oreuahe
MONMOYONL  BAQFE LU peggets—alid (M

ALUUCORNON pRY 11 el 2O0RA Invo WK
PANOORC QR 30 WUn (O pin |
v o AL eV on e PO -guNanc
NN AN ﬁg&b‘%\ NOE WO N W

POR) _ang\(“\? open - WAFEAR, o NG A0

MO QLU g R - WNUORC mumaiing e
e pemmeions v depsioried
WROKEs  Oonon QURARGL O cenesudkd .
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ﬂ ResultsPlus
Examiner Comments

This response gained two marks. Mark Point 1 was awarded for the
first two lines and Mark Point 3 for lines 5 and 6.

< ResultsPlus

| Examiner Tip
Read questions carefully. The question asks candidates to explain the
results of an investigation. Two marks were gained in the first few
lines. However, the response then developed into a detailed
description of molecular events that might be taking place (lines 6
down). Unfortunately, this description does not explain the results and
did not gain any credit.

(ii) Explain the results of this investigation.

Yobihaliow has oceused, aach bwaahma Wm#us}ﬂde
back - dwed s bl ol Ho b shom |

" Papb b e s b ypaghe

Onglomadayy Eeceplm an fho post 3
_ # mm

ﬂ ResultsPlus
Examiner Comments

This response gained all three available marks. Mark Point 3 line 1,
Mark Point 1 first two lines and Mark Point 4 last two lines. Lines 3to 9
contain a lot of detail that is not required to answer this question.
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Question 3 (c)

For this question candidates were given some additional information about breeding
sticklebacks and then asked to devise an investigation. Many candidates produced good
responses that scored well. Some candidates did not tell us they were using breeding males
and did not gain Mark Point 1. Other candidates did not describe a method that would keep
the males apart (Mark Point 4). Lack of detail often meant that Mark Point 5 could not be
awarded. For example, descriptions of observing the attack response were not accepted for
Mark Point 4.

(c) Adult male sticklebacks develop a red throat during the breeding season.
ook

The male of a breeding pair of sticklebacks will attack a competing male in order
to drive it away.

Devise an investigation to determine the effect of the presence of a competing
male on the attack response of the male stickleback.
(4)

............ TaKe.. . O 008

V€, L SHORNe SO M B mﬁ.:mﬁ....ﬂx..bm{&knﬁ ........................
....... fOM NN OSSO0 PR DrooX... TR .S 0GR, . i, SRS et S VB, P
........... GO B OO ... SCRAASA A 0 G CSALDON AL - ond) | SRERICAES. ML ESOM
_________ WSS S OANISINS . SIS sod oo BWAL O SITR. i B S oA 4 RAOKE........
.......... DNt OO T O JFERONNY . O T o NS D @08 A e 897

........... IS MANS. . SR

.......... LT ARy Do GIVGEX el e s SHCRAS O T RN L It SR QRO
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........ O ACIACAR.. O 0o 5. R MNAL . Sure,  ne . COOMHON. JEASAMY
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-
\( ( ResultsPlus

/'--. Examiner Comments
This response gained four marks. Five marking points were seen. Mark
Point 3 first two line, Mark Point 2 line 3, Mark Point 4 line 3 and 4,
Mark Point 1 line 4 and 5 and Mark Point 5 lines 5, 6 and 7. The only
marking point not addressed was a valid comparison between

breeding and non-breeding challenger males, Mark Point 6.
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Question 4 (a)

A number of good responses were seen for this question. However, many candidates ignored
the question and described the role of the dipole in dissolving or transporting polar
substances.

Relatively few candidates described the use of heat or energy to break hydrogen bonds.

4 The effect of environmental temperature and exercise on the rate of sweating
was studied.

The graph shows the results for one person.

80
70 .
= 60 F
- o9 Key
E 50 ! X resting
1
E' 40 ® exercising
§ 30 L} A exercising twice
B u as vigorously
1]
g : x :
10
O 1 11
30 32 34 36 38

Environmental temperature /°C

(a) Explain the importance of the dipole nature of water in sweating.
(2}

Doe b 5 digle. mhur, 3 Yoz o sy aealive  omggen . mézdgh%,
esthve. nenen. uebore . waler m&sﬁ.m\mynmmmm

@th\ w R .’hd.:; ........ ¥ m@m.\-s-( &
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y 1{ ResultsPlus
/'--. Examiner Comments

This response gained both available marks. However, all three marking
points are present, Mark Point 1 in line 2 and Mark Point 2 and 3 in line
4,
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4 The effect of environmental temperature and exercise on the rate of sweating
was studied.

The graph shows the results for one person.

80

70 -+
E 60 -

Key

50 s
é 2 X resting
% 40 ® exercising
§ 30 A exercising twice
5 as vigorously
s 20 =

10

4
0
30 32 34 36 38
Environmental temperature /°C
(a) Explain the importance of the dipole nature of water in sweating.
(2)

Wl TR R PR R RSB0 e e ST
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\( { ResultsPlus

Examiner Comments

This response did not gain any marks. The candidate appears to have
ignored the question and started to describe the results in the graph
above the question.

5\ ResultsPlus

\ Examiner Tip

Read questions carefully especially when a question comes below
some data. The first question below a graph or table may not be asking

you to describe the data.
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Question 4 (b)

Many candidates misinterpreted this question. Candidates were asked to comment on the
results of the experiment. They were not asked to comment on the design of the experiment

or on the validity of the results. Candidates who understood the question often gained the
first two or three marking points. Few candidates produced answers that gained all four
available marks.

25

(b} Comment on the results of this study.

4
envllom e nbal 1

....... JoaandiBonN. oo e .!ri.-:5.........au.o.......-._.acmmr.:. T
mhro’nmta

Howrewer. in. . Jb;hnf) AL, .. G "k 00 20X, ...
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N_

%{ ResultsPlus
Examiner Comments

This is an example of a good response. The candidate gained all four
marking points. Mark Point 1 was awarded in the first two lines, Mark
Point 4 was awarded in lines 3 and 4, Mark Point 2 in lines 5 and 6 and
Mark Point 2 lines 11 to 12.
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Question 4 (c)

Many candidates produced complete answers that gained all four available marks. Some
candidates referred to thermoreceptors in the body and did not gain Mark Point 2. A number
of candidates used terms such as 'stimulus' or 'signals' rather than 'impulses' and did not
gain Mark Point 3 or 4.

(c) Describe how the production of sweat is controlled during exercise in humans.

(4)

AN

ﬂ ResultsPlus
Examiner Comments

This response gained 2 marks, Mark Point 2 left hand side of diagram
and Mark Point 5 bottom right hand side of diagram. Mark Point 3 and
4 could not be awarded as there is no indication that the arrows in the
middle of the diagram represent impulses.

) Examiner Tip

< ResultsPlus

If you use a diagram to answer a question, make sure it is fully
annotated with all relevant information.
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(c) Describe how the production of sweat is controlled during exercise in humans.
(4)

‘ T‘M@N\owt\%’@tﬁ Dakeck  Unoveoar U ek
GQ_ ooocm

%W %o R\Ms Case &w-’CN Swma

W\N gwa o vt fone Vef}ulw fc.«:w\e leod
MMO‘C\M— i o 8“\“2‘5"*
ey LA

¢ ResultsPlus

Examiner Comments

Three marks were awarded for this response. Mark Point 3 for lines 3
and 4, Mark Point 4 lines 5 to 7 and Mark Point 5 line 9.

Mark Point 2 was not awarded for the first two lines as a relevant
location for the thermoreceptors was not provided.

Mark Point 1 was not awarded for line 8 as it is not sufficiently clear
that the candidate is referring to homeostasis or a negative feedback
response.
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Question 5 (a)(i)
Candidates found this question very straightforward with very few not gaining the mark.
5 People with diabetes can suffer from a condition called diabetic peripheral

neuropathy (DPN).

In DPN, peripheral nerves become damaged, affecting the transmission of
nerve impulses.

Peripheral nerves are nerves that connect the central nervous system to all parts of
the body. These nerves are formed from bundles of axons.

The diagram shows the structure of a peripheral nerve.

fat cells

arteries
and veins <

connective tissue
4 bundle of axons surrounded

by myelin sheath and
connective tissue

myelin sheath axon

(a) Each axon is surrounded by a myelin sheath.

(i) Name the type of cell that forms the myelin sheath.

(1)

2 ResultsPlus

Examiner Comments
Most candidates correctly named the Schwann cell.

\.
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Question 5 (a)(ii)
Many good responses were seen to this question with many candidates gaining both marks.

(i) Describe the role of myelination in the conduction of a nerve impulse.
(2)

_____ memmwmummwmpm

MUAAMAC.. KIS

N\

ig ResultsPlus
Examiner Comments

In this response Mark Point 1 was gained in the first line and Mark
Point 2 in line three.

(i) Describe the role of myelination in the conduction of a nerve impulse.
(2)

Yheuth

Mylerasca Lheath. ppecas o lonauchon . ;9 ....... ettty Cinatecnea.
(2] th
Gpsnalded Noard...a}... Haosiese G0 aki.... ... st

I/

Whﬁﬂdfﬁ}&ﬂ ....... {118 N

N\

ﬂ ResultsPlus
Examiner Comments

This response only gained one mark, Mark Point 2.
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Question 5 (a)(iii)
A number of candidates provided complete answers that gained all five available marks.

Some candidates included a lot of detail that was not required. For example, candidates
sometime provided detail of events at the synapses and the role of the sodium-potassium
ion pump in establishing a resting potential.

Marks were frequently lost for descriptions of sodium or potassium rather than their ions
and for descriptions of ions diffusing into or out of membranes (Mark Point 2 and 5). To gain
Mark Point 3 and 6 candidates needed to attribute depolarisation and repolarisation to the
membrane and not simply say depolarisation or repolarisation occurs.

(i) Describe the role of ion channels in the conduction of a nerve impulse.

(5)
............. L'“ noan amewat (5 (2adwitd _.’a.p..l.__a.z..&.;.a...f?..an . S 75 3 S
................ The  velta. Logabed . Soa.. Chan ntlS 8pa. . CAnIing. . BN
...................... s tﬁnq;?p“ﬂh“]Lumwusqvnra :l—f'-h“'?om*f

___________________________ dtﬁm*u*e‘”o Cenedoo. Volteg e decreares mm‘“""\"
_________________________ i"yﬂmb’kl poleaciso biot. oleurh.. Kook Mg 104 Chan o
.............................. open  increaging Mo wvitug e b oy ar ey

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

Important details are missing throughout this response and it gained
no marks.

5\ ResultsPlus

\ Examiner Tip

Make sure you include important details in your answers. For example,
in this response which ion channels are opening (line 2) and closing

(line 4) and what is being depolarised (line 5) and repolarised (line 6).

J
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(i) Describe the role of ion channels in the conduction of a nerve impulse.
(5)

Qﬁmm\MALMMUD\Ym%&-MM\¥$DMmWA

A FEWAR
LV\QY\AWNQQ%,MN{B+WMM¥QMM%}

L&\%MQ@M}MEn%m\ﬁ*MQmWM?QMQHQ%V
ULMNQQ}QMxR%H{PQ\ME\N\,QnD'i.mmw
OO ... Hs.jpupmmmmmnogwrm

wu\yo\%m—m,me»dmmmmmﬂ.,wm% ...............................
AR NN SUAL. OISR CEOMALAAL. Ay O AAR.OA ...

_ ResultsPlus

Examiner Comments

This is an example of a good response that gained all five available
marks. All six marking points are seen in the response. Mark Point 1
line 1, Mark Point 2 line 2, Mark Point 3 line 3. Mark Point 4 lines 4 to 6,
Mark Point 5 line 6 and Mark Point 6 lines 7 and 8.

> A
/"/é \ ResultsPlus
\_) Examiner Tip

Compare this example with the previous example, can you see why
this one gains marks and the previous response did not?
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Question 5 (b)(i)

Most candidates correctly calculated a ratio as requested. If candidates did not state the
order of A and B, it was assumed they were giving the ratio for Ato B and not B to A.
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Question 5 (b)(ii)

This question was answered well by many candidates. For Mark Point 1 candidates needed to

describe damage to the cardiovascular system that would directly result in a reduction in
blood flow.

(i) Explain why these risk factors can cause peripheral nerve cells to die.
(3)

SQWToundang. kne. oundies G of. Qxns Mhat..
MOkL. \p.. .. Penpheat Nervey,  fnic Qe fat ..
LS .ond. e Qe Gureenea Qnd VLA
d so. dices... Hign KO b e and. mgh

.plcw 'y pwm ot (s, Commg o ts

[V YUR o Y V1 (T8 CPMC}UA o law g
Ogobic. mapliouion .

N\

ig ResultsPlus
Examiner Comments

This response gained all three marks. Mark Point 1 lines 4 to 6, Mark
Point 2 lines 6 and 7 and Mark Point 3 last 2 lines.

33 GCE Biology A 9BNO 03



Question 6 (a)

Many candidates provided good responses to this question. Candidates often gained all
three available marks. Generally, candidates gained marks from the first three Mark Points.
Relatively few candidates addressed Mark Point 4.

6 The zebrafish (Danio rerio) has been studied as a model for vertebrate development.
Zebrafish have a variety of types of stripes and fin shape phenotypes.
Wild type zebrafish are homozygous for the black stripe and short fin phenotypes.
The photograph shows a wild type zebrafish,

(Source: © Mirko_Rosenau/Shutterstock)

(a) The black stripes of zebrafish are produced by cells called melanophores.
Melanophores produce a black pigment called melanin,

Explain how a specialised cell such as a melanophore is produced from a
stem cell.

............. 6 Th domcel . cmerves o chamorl gl Br@d:j
............... mlh r.Lam S')‘1wlui s a&r{«mdgnas .
Mvnu %0&9 i B i th&) ........ m\[m ............ mRMﬂ ....... C'J .....................

hlmuus ml-u nS 4. f’m‘}mm ....................... NJ@ %cﬁﬂmﬁv

.e'lll\ —f
\(/K ResultsPlus
Examiner Comments

This response gained all three available marks. Mark Point 1 was
awarded in line 1, Mark Point 2 in lines 2 and 3 and Mark Point 3 in
lines 3 and 4. Mark Point 4 would not have been awarded for
differentiation into a melanophore (last 2 lines). It needed candidates
to make reference to the production of melanin.
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Question 6 (b)(i)

To answer this question candidates needed to describe a change in the base sequence in
DNA (or in a gene). Many candidates provided incomplete answers. Frequently, candidates
forgot to tell us that the change involved DNA or a gene.
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(b) Zebrafish with different phenotypes have been produced by introducing gene
mutations into the zebrafish genome.

Two of these phenotypes, spots and long fin, are described in the table.

spots

(Source: © Grigorev Mikhail/Shutterstock)

melanin produced in
spots instead of stripes

long fin

(Source: © Grigorev Mikhail/Shutterstock)

_long fins instead of
short fins

In an investigation, the inheritance of these two phenotypes was studied.

In cross 1, one parent was homozygous for stripes and the other parent was
homozygous for spots.

In cross 2, one parent was homozygous for short fins and the other parent was
homozygous for long fins.

The table shows the results of this investigation,

homozygous for stripes | homozygous for spots

1 and shart fing sidichorttiig all had stripes and short fins
homozygous for stripes | homozygous for

2 and short fins stripes and long fins il ok Strigat i ong; Neid

(i) State what is meant by the term gene mutation,

Vew G o&wl.,f At hese

JtL anaaml %w..a.

(1)
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N / ResultsPlus
/'--t Examiner Comments

This response did not gain the mark.

-  ResultsPlus
\

Examiner Tip
Take care with biological terms such as gene. The terms we use have a
specific meaning and must be used correctly. In this response the
candidate is using the term gene incorrectly. Unfortunately, this has
lost the candidate a mark. Gene mutation does not mean a new gene
is produced, as suggested in this response.
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(b) Zebrafish with different phenotypes have been produced by introducing gene
mutations into the zebrafish genome.

Two of these phenotypes, spots and long fin, are described in the table,

melanin produced in

3pots spots instead of stripes
(Source: © Grigorev Mikhall/Shutterstock)
long fins instead of
|
ong fin short fins

(Source: © Grigorev Mikhail/Shutterstock)

.y

In an investigation, the inheritance of these two phenotypes was studied.

In cross 1, one parent was homozygous for stripes and the other parent was
homozygous for spots.

In cross 2, one parent was homozygous for short fins and the other parent was
homozygous for long fins.

The table shows the results of this investigation.

homozygous for stripes | homozygous for spots

1 rd chort e Shd shoet fns all had stripes and short fins
homozygous for stripes | homozygous for
2 and short fins stripes and long fins 2ll had stripes and long fins

(i) State what is meant by the term gene mutation.
(1)

Awwjztn'fhic;mm- of B bases
A o ONA e
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mark.

ResultsPlus

Examiner Comments

This is a clear description of the term gene mutation that gained the
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Question 6 (b)(ii)

Many candidates found this question straightforward and gained both marks. A number of
candidates produced responses giving the pattern of inheritance for stripes and short fin
phenotypes, which was not asked for in the question.

(i) Deduce the pattern of inheritance of the spots and long fin phenotypes.
(2)

&i
e B Q_ﬂ.- e aEaAlS ::g"s* o ba Mhnﬁsbfﬁq‘._h iaal 1 eivel e

ﬂ/ ResultsPlus
/---. Examiner Comments

In this response the candidate has used the term gene incorrectly and
did not gain any credit.

/ 4 \ ResultsPlus
\

| Examiner Tip

Look at the examples in Q06(b)(i). Can you explain what the candidate
has got wrong in this example?

(i) Deduce the pattern of inheritance of the spots and long fin phenotypes.
(2)

....... SEuipl.. o ARy @5 dinaned, ollete ok lony-fin octinf A5
AN A

A

ﬂ/ | -Resuitsﬁus

/---. Examiner Comments

This example gained one mark, Mark Point 1 for long fin (phenotype)
being the result of a dominant allele. Mark Point 2 requires a
statement about the spot's phenotype not the stripes phenotype.
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Question 6 (c)(i)

This question was well answered by the majority of candidates.

(c) Melanin pattern (stripes or spots) and fin length (long or short) are controlled by

different genes.

Parents heterozygous for both these genes (DdNn) were crossed,

The table shows the expected genotypes of the parental gametes and the
genotypes and phenotypes of the offspring.

The expected genotypes and phenotypes assume that genes for spots and

long fins are inherited independently of each other.

() Complete the table by filling in the missing genotypes and phenotypes.

(2)

marks.

Examiner Comments
This is a clear example of a correctly completed table that gained both

DN Dn dN dn
Genotypes and phenotypes of offspring
DDNN DDNn DdNN DdNn
stripes and stripes and stripes and stripes and
long fins long fins long fins long fins
DDNn DDnn DdNn Ddnn
stripes and stripes and stripes and stripes and
long fins short fins long fins short fins
DdNN DdNn ddNN ddNn
stripes and stripes and spots and spots and
long fins long fins long fins long fins
DANw | Ddua dd Nw | ddun
stivpes sHipes opots spety
lovg w145 3Uelf fug lowg fug st (ng
U Al =4
ResultsPlus
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Question 6 (c)(ii)

Many candidates were able to calculate a value for chi squared. A frequently seen error was

to divide the (O-E)2 value by the total (512).

(i) The table contains the observed and expected results of this cross.

stripes and long fins 270 288
stripes and short fins 87 96
spots and long fins 115 96
spots and short fins 40 32
Total 512 512
Calculate a value for chi squared (x?).
i 2 (0-E)
E

(3)

é (Pro-28) % (1 4ae)+ (u:s;qﬁi* (ua-"n’)L

=H 57

Answer

\.

AN
ResultsPlus

Examiner Comments

This example illustrates a fairly common mistake seen in candidate
responses. Rather than dividing each (O-E)2 by E the candidate has
summed the (O-E)2 values and divided by the total number of

individuals observed.
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(i) The table contains the observed and expected results of this cross.

stripes and long fins 270 288
stripes and short fins 87 96
spots and long fins 115 926
spots and short fins 40 32
Total 512 512

Calculate a value for chi squared (2.

i Z(o -EEF

(3)
q 2 78 1
(p700) | (o, (o, (e,
= a6 a¢ EC

AN

ig ResultsPlus
Examiner Comments

This response gained all three available marks for a correct answer.
The workings are also clearly laid out so intermediate marks could
have been awarded if the final answer had been incorrect.

-

)

!
\\) ResultsPlus

Examiner Tip

It is a good idea to put your final answer on the answer line. Examiners
will look elsewhere for the answer. However, if the workings are not
clear or two different answers are seen they cannot pick and choose
which workings or answer to mark. The risk then is that you do not
gain the marks.
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Question 6 (c)(iii)

Candidates often correctly stated that their calculated value was less than the critical value of
7.82 and gained Mark Point 1. Many of these candidates then went on to provide a generic
answer, suggesting the null hypothesis could be accepted or rejected. However, in this case a
null hypothesis had not been provided. To gain a second mark candidates needed to say
something about the results. They could suggest that the observed results are not different
to the expected results (Mark Point 2) or they could suggest that the traits are inherited
independently of each other (Mark Point 3). A number of candidates made comments such
as 'therefore there is no difference between the phenotypes' or 'therefore the genes are
independently inherited'. Neither statement is correct and did not gain Mark Point 2 or 3.

(iii) Some critical values for the chi squared test (x?) are given in the table.

1 3.84 6.64
2 5.99 9.21
3 7.82 11.35
4 9.49 13.28
5 11.07 15.09

State a conclusion that can be drawn from the results of this cross.

%.49 2 7.73

y BB ez tiz
Bl ) nd

(2)

@Wz,)

ﬂ ResultsPlus
Examiner Comments

2.

In this response the wrong critical value has been selected. The
degrees of freedom for the data provided is 4 - 1 = 3. At p=0.05 this
means the critical value is 7.82. The candidate has however, gone on
and made a correct statement about the results and gains Mark Point
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(iii) Some critical values for the chi squared test (y?) are given in the table.

2 5.99 9.21

3 7.82 11.35
4 9.49 13.28
5 11.07 15.09

State a conclusion that can be drawn from the results of this cross.
(2)

2. N0 0n-RONGED. NOML. A8 ASISIRA S IV

Z ResultsPlus

Examiner Comments

This response gained no marks. Even allowing for poor language it is
not possible to award Mark Point 1 as there is no reference to 7.82 or 3
degrees of freedom. The statement about alternative and null
hypothesis was ignored. Candidates were not given a null hypothesis
(or a hypothesis) so cannot make a statement about whether or not to
accept or reject it.
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Question 7 (a)

Many good responses to this question were seen. Candidates frequently described M
tuberculosis surviving inside macrophages (Mark Point 1) and surviving or remaining
dormant in tubercules (Mark Point 2). Numerous candidates made reference to M
tuberculosis avoiding the immune response but did not provide sufficient detail to gain Mark
Point 3. A number of candidates ignored the question and described methods of
transmission of TB.

7 Tuberculosis is an infectious disease caused by the bacterium
Mycobacterium tuberculosis.

(a) Describe how M. tuberculosis bacteria evade the immune system.

cay?‘?"{»-‘ CM‘ 72 (2)

avd AL urtnd

reandt  Aifeof- fe b;sra;\‘fimd? Jremole iy

N,

ﬁ/ ﬁ{ ResultsPlus
/--.. Examiner Comments

This response gained two marks. Mark Point 1 for the first three lines
and Mark Point 2 for lines 3 and 4. Mark Point 3 would not have been
awarded for the last two lines as insufficient detail is provided.

(T4 ResultsPlus

\ Examiner Tip

Notice this candidate response goes outside the answer space. In this
case it does not matter as the candidate has already gained both
marks. However, on other occasions if the marker does not realise
your response goes outside the answer space the missing part of your
answer may not be marked. Always indicate clearly if you have written
outside the answer space.
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Question 7 (b)(i)

To answer this question candidates needed to tell us that transcription factors are proteins
that control genes transcription. Many candidates simply used the term 'factor' and did not
gain this mark.

(b) The transcription factor STAT3 is involved in regulating the-a_ctivity of
macrophages and T cells.

(i) State what is meant by the term transcription factor.
(1)

................ N . n T v T P 2o S SIS S = O DS < DR S ST RO SOOI S

{zh-‘mm'\a{rﬁfycmmd‘w *'ﬂaﬂepb\mﬁ%ucj ......

DA p%WSe 3> YR L0909 o e Armpierheed—
resletedh wB A JA Ol M weebes ke pro bedn |

AN

~ < ResultsPlus

/--.. Examiner Comments

Unfortunately, this candidate crossed out 'transcribed' and replaced it
with 'translated' and did not gain the mark.

-~ 4 \ ResultsPlus
\

) Examiner Tip
Make sure you know and can use correct biological terms found in the
specification.
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(b) The transcription factor STAT3 is involved in regulating the activity of
macrophages and T cells.

(i) State what is meant by the term transcription factor.
(1)

e QLRI Y0 ackvise s oo deackhvises.
a.&cn:*cmcqu(q&ccrrqaqml-em{'%rqwﬁcnphm

% ResultsPlus

Examiner Comments

This is a clear and complete response that gained the mark.
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Question 7 (b)(ii)

QO07(b)(ii) is a level-based question. Candidate responses were judged against generic criteria
to determine the level of response. The command word used with this question was
'Evaluate’. Evaluate requires a response that reviews the information provided then brings it
together to form a conclusion. The indicative content provides examples of the sort of ideas
candidate responses might address. It does not work as a points-based mark scheme.

Candidates were given several sources of information. Credit was given for the appropriate
use of sources and for suitable conclusions. Better responses addressed several sources of
information and included two or three substantial conclusions. Weaker responses focussed
on one or two sources of information.
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The graph shows the results of the second investigation.
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~ / ResultsPlus

/“--'- Examiner Comments
This response was considered to be a good Level 3 response. The
candidate has made use of all the information provided. The candidate
has used their own biological knowledge and understanding to
interpret the information and has made reasonable comments on
error bars. There is little irrelevant information and the response is
well organised.
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The graph shows the results of the second investigation.
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~ ‘\/ ResultsPlus

/‘--. Examiner Comments
This response was considered to be a good Level 1 response. The
candidate has attempted to use the table and both graphs. However,
there are errors in interpretation as well as some misunderstanding of
the information provided. There was no attempt at an overall
interpretation of the data and little relevant application of biological

knowledge and understanding.
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Question 8 (a)

Many candidates produced a correct equation. Some candidates produced equations with an
incorrect sign and a few gave the equation for the respiration of glucose. These candidates
did not gain the mark.

8 The scientific article you have studied is adapted from a chapter in the book Oxygen.

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

(a) The mass of ‘carbon turned into sugars by photosynthesis'is a measure of the
gross productivity of photosynthetic organisms (paragraph 2).

Wite an équiation that describes the relationship between total carbon
turned into sugar and the'carbon tiirned into sugar that becomes available to'
primary consumers..

ﬂ ResultsPlus
Examiner Comments

A few candidates did not read the question carefully and produced
equations for photosynthesis, such as in this example.
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8 The scientific article you have studied is adapted from a chapter in the book Oxygen.

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

(a) The mass of ‘carbon turned into sugars by photosynthesis’ is a measure of the
gross productivity of photosynthetic organisms (paragraph 2).

Write an equation that describes the relationship between total carbon
turned Into sugar and the carbon turned into sugar that becomes available to
primary consumers.

(1}

An incorrect equation that did not gain the mark.

( A
/"L’(' \ ResultsPlus
\_} Examiner Tip
What mistake has the candidate made? Look at the next example for a
clue.

8 The scientific article you have studied is adapted from a chapter in the book Oxygen.

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

(a) The mass of ‘carbon turned into sugars by photosynthesis’is a measure of the
gross productivity of photosynthetic organisms (paragraph 2).

Write an equation that describes the relationship between total carbon
turned into sugar and the carbon turned into sugar that becomes available to
primary consumers,

(1)
...... o

AN

<’$_§ ResultsPlus
Examiner Comments

This is a good example of a correct equation that gained the mark.
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Question 8 (b)

The majority of candidates gave a correct answer. A common error was to suggest reduced
NAD rather than reduced NADP. Some candidates used r or R as an abbreviation for reduced.
R or r could stand for reduced or reducing, indicating different states for the NADP. The only
abbreviations that candidates should use are those that are found in the specification.

(b) Name one product, other than ATP and oxygen, produced by the light dependent
reactions of photosynthesis (paragraph 4).

\( / ResultsPlus

Examiner Comments

The candidate did not gain the mark. A number of candidates made
the same mistake, omitting the 'P'.

(b) Name one product, other than ATP and oxygen, produced by the light dependent
reactions of photosynthesis (paragraph 4).

(1)

_______________________________________________________________________________________ RoNACP

\( / ResultsPlus

Examiner Comments

This response did not gain the mark as its unclear what R stands for. It
could mean reducing or reduced.

" J

' . ResultsPlus
“\

Examiner Tip
Only use abbreviations that are found in the specification. Other
abbreviations can be open to misinterpretation and prevent the award
of a mark. Does R.NADP stand for reducing or reduced NADP? The
examiner doesn't know what you want R to stand for and can't decide
on your behalf.
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Question 8 (c)

Many candidates struggled to provide a complete answer for this question. Many simply
described the uses for ATP. These candidates often only gained one mark (Mark Point 3).
Candidates that made a better attempt at an answer usually described hydrolysis of ATP
releasing energy (Mark Point 2) and often referred to ATP being an immediate source of
energy (Mark Point 4). Fewer candidates referred to phosphate bonds (Mark Point 1).

(c) Explain why cells use ‘chemical energy in the form of ATP’ (paragraphs 4 and 5).
(3)

A hydaoygsis .. ATP (intu. ADP. oua m____i_ﬂ'. ....................................

w4 quide. et fective ol ) cosgy

..................... a.uﬁucmxfag‘,ﬁai&fohwmmﬂ w@/p
............. Mt Thae Y b n protosyndneeii fo

/h yhm%m .............. af.. o LALP. /3‘* ...................... W 7 )

~ < ResultsPlus

/--.. Examiner Comments

For this response, Mark Point 2 and Mark Point 4 were awarded for the
first two lines. Mark Point 3 was then awarded for lines 4 to 6.
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Question 8 (d)

Complete responses were provided by many candidates and all five marking points were
frequently seen. Some candidates mixed up GP and GALP (and did not gain Mark Point 3 or
Mark Point 4) and some forgot to attribute the involvement of reduced NADP and ATP in the
conversion of GP to GALP which was required for Mark Point 4.

(d) Describe how ‘plant photosynthesis converts carbon dioxide from the air into
simple organic molecules’ (paragraph 5).

deﬂmclm+ rr-"af{'cvn rmrf anrl NAWH)
s same GALF N he wf re EdCIr’C" hech "’3'}0 RUBP hui-roma I
q:oc‘{ ‘["-" c;Sorm oﬁanc Mbl(’ml"-’ 9u“'7 “’@luw” whfrh woqfcfﬂ«:n

1L ether mn awmlomq}mn rocq ¢+ on {apmrium pferch

¢ fornne hﬂﬂ &&fgrw;f{f( honfﬁ (ﬂn‘bfo.w ﬂhf{ amﬁ(’aﬂﬂrhh)m__

ﬁ/ &{ ResultsPlus
/---. Examiner Comments

This response gained a maximum of four marks. All five marking
points were seen, Mark Point 1 (line 2), Mark Point 3 (lines 2 and 3),
Mark Point 2 (line 4), Mark Point 4 (lines 5 and 6) and Mark Point 5 (line
8).
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(d) Describe how ‘plant photosynthesis converts carbon dioxide from the air into
simple organic molecules’ (paragraph 5).
pstodle’

(. bnds ceil
............ o ?W%%gé Cot-

BUBP_cokD . '
ﬁe;t%ggggccgwﬁpfso

7. 6Ccompand

N\

iﬁ ResultsPlus
Examiner Comments

This is an example of a response in which the candidate produced an
annotated diagram that gained full marks.

(T ResultsPlus

| Examiner Tip
If you use a diagram to help answer a question, make sure you
annotate the diagram with relevant details. This is a good example. The
diagram by itself is probably not sufficient for some of the marking
points. However, with the annotations it clearly answers the question
well and gains full marks.
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Question 8 (e)

Many candidates recognised that they needed to devise an investigation using chloroplasts
(Mark Point 1). These candidates often went on to gain Mark Point 3 and Mark Point 4.
Some went on to describe collecting, and occasionally, the testing of the gas produced
(Mark Point 5). Mark Point 5 was also awarded if candidates described observing the
decolourisation of DCPIP rather than the collection and testing of the gas produced.

A number of candidates described in great detail the preparation of chloroplasts, which was
not required. Some candidates suggested experiments using radioactivity. The use of water
containing isotopes of oxygen (or radioactive oxygen) were accepted for Mark Point 2. A
number of candidates did not recognise they were being asked to devise an investigation
using chloroplasts. These candidates suggested investigations using plants and generally
gained Mark Point 3 only.

(e) Devise an investigation to show that in chloroplasts, the oxygen for_
photosynthesis comes from water and not carEon dioxide (paragraphs 6 and 7).
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/--.‘: Examiner Comments
This response gained four marks. Mark Point 1 in line 1, Mark Point 4
in line 11. Mark Point 2 was awarded in line 12 and 13. Finally, Mark
Point 5 was awarded for lines 7 to 9 together with the last three lines.

J
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\ Examiner Tip

When devising experiments based on core practicals think carefully
about the information that is required. When answering this question
many candidates gave detailed descriptions of how they would isolate
chloroplasts. Often these descriptions filled the answer space leaving
candidates struggling to fit in the rest of their answer.
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Question 8 (f)

A surprising number of candidates struggled to explain the adaptations of chloroplasts. Many
simply described features of chloroplasts. Mark Point 1 and Mark Point 2 were frequently
seen. However, many candidates did not gain Mark Point 2 because they failed to link
photosynthetic pigments to its role in absorbing light.

(f) Explain how chloroplasts are adapted for their role in photosynthesis
(paragraphs 9 and 10).

(4}
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Examiner Comments

This response gained all four available marks. Mark Point 1 and 2 for
the first four lines, Mark Point 3 lines 6 to 8 and Mark Point 4 for the
last two lines.
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Question 8 (g)

This question was answered well by many candidates. All five marking points were frequently
seen. Mark Point 3 was lost when candidates described protons being pumped into the
intermembrane space rather than into the thylakoid space. Some candidates used the terms
pump and diffuse in the wrong context and failed to gain Mark Point 3 or 4.

(g) Explain how energy of the electrons passed along an electron transport chain ‘is
used to power the synthesis of ATP’ (paragraph 10).

(3)

ﬂ ResultsPlus
Examiner Comments

This response gained three marks. Mark Point 2 (lines 1 to 3), Mark
Point 4 (line 5 and 6) and Mark Point 5 (lines 6 and 7).

This response would not have gained Mark Point 3 as the candidate
confused mitochondria and chloroplasts and described electrons
being pumped into the intermembrane space rather than into the
thylakoid lumen.
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Question 8 (h)

Many candidates struggled to provide complete answers to this question. A number of
candidates appeared to not appreciate that chlorophyll was not a protein and gave detailed
accounts of mutations, changes to primary structure and even suggested changes in the
shape of an active site. Mark Point 1 was the mark most frequently awarded. Candidates
believing that chlorophyll is a protein were allowed Mark Point 1. Mark Point 2 and 3 were
infrequently seen.

(h) Explain how ‘tiny changes’in chlorophyll molecules could result in a change in the
wavelength of light absorbed (paragraphs 12 and 13).

(3)

N

N { ResultsPlus
/---.. Examiner Comments

This example gained two marks. Although the candidate has the
misconception that chlorophyll is a protein this was ignored and Mark
Point 1 was allowed for a change in tertiary structure. Mark Point 3 was
then awarded for lines 6 and 7.
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Question 8 (i)

Many candidates gained two or three of the available marks. Mark Point 1, 2 and 4 were
frequently observed. Mark Point 4 was usually awarded for the additional guidance accepting
a description of the more similar the sequence the more likely one evolved from the other.

Very few candidates addressed the idea of looking at organisms at different stages in
evolution (Mark Point 3) or the preferred answer for Mark Point 4. A number of candidates
produced answers in terms of gene mutations and natural selection.

(i) The structure of the oxygen-evolving complex is similar to that of catalase, ‘it
looks as if it evolved from two catalase enzymes lashed together’ (paragraph 17).

Explain how proteomics and genomics could be used to support the suggestion
that the oxygen-evolving complex evolved from catalase.
(4)
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This is a fairly typical response that gained three marks. Mark Point 1
and 2 were awarded for the first three lines and Mark Point 4 for lines
4 to 6.
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Question 8 (j)

Many candidates struggled to provide complete answers to this question. A surprising
number of candidates sketched a single line and did not gain Mark Point 1. Marking point 2
was frequently awarded, however a number of candidates put the independent variable on
the x-axis and so did not gain this mark. Many candidates struggled to suggest suitable units

(Mark Point 3) even with the acceptance of minor errors in units and less than ideal units

such ass™.

(j) Sketch a graph to compare the effect of substrate concentration on the rate of
reaction of catalase and peroxidase (paragraphs 19 and 20).

Include suitable units in the labels for each axis.
(3)
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This response gained all three available marks.
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Examiner Tip
When you undertake core practicals make sure you understand the
way the data can be presented. For graphs think carefully about what
the axis represents including labels and units.
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Paper Summary

Based on their performance on this paper, candidates should:

e Be prepared to apply what you have learnt from core practicals to answer questions in the
exam.

e Read all the information provided - especially where the stimulus material is unfamiliar.

¢ Read the whole question and identify the command word and the context.

e Set out calculations carefully - show each stage of your working, in case a mistake is made
at the final step.

e Attempt every question - time permitting, read the stem of the question carefully as there
is often helpful information in there that might help.

e Add specific, precise details - do not expect the examiners to fill in the gaps for you.

e Use bullet points if it helps you organise your answers to questions - but make sure the
statements contain details and are not too brief.
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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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