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Introduction

The 9BNO0/03 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 2022 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 good understanding of the material and much thanks should go to those who
have taught them, as well as to the candidates themselves.

Whilst there were many clear and unambiguous responses, there were some candidates who
could not be awarded marks due to the quality of their expression.

Successful candidates:

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

¢ 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

¢ had learnt how to interpret the newly introduced 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

e 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

e l|eft 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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Implications for future teaching, learning and exam preparation - ensure that students carry
out all of the core practicals. It is important that they are involved in planning the procedures
where there are variables that can be controlled or considered as well as in the evaluation of
the results. Statistical analysis of data collected will allow students to become familiar with
the reasons for selecting and using particular tests and how the results can be interpreted.
The pre-released scientific article must be studied well in advance of the examination.

GCE Biology A (Salters-Nuffield) 9BNO 03 4



Question 1 (a)(i)

Many candidates were able to explain what a p value of 0.05 means. However, some
candidates struggled with this question often confusing p values with critical values.

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

.-""P-:

N { ResultsPlus
/---.. Examiner Comments

The candidate's statement is correct. However, it does not answer the
guestion and gains no marks.

’“ V \ ResultsPlus
\\

| Examiner Tip
Read the question carefully and check the answer you provide answers
the question asked.
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Question 1 (a)(ii)

Many candidates were able to explain what a p value of 0.05 means. However, some
candidates gave statement such as 'there is a 5% chance of accepting the null hypothesis'
(MP1) or even just 'the null hypothesis can be rejected' (no MP).

“" (li) The Fesults of this investigation were analysed using the Student’s t-test.
A p value of 0.05 was used to interpret the results of the t-test.

Explain what a p value of 0.05 means.

Tagil_sip 1 0. WCUM

M\

ﬂ ResultsPlus
Examiner Comments

This is a good response that gained both marks.

(i) The results of this investigation were analysed using the Student’s t-test.
A p value of 0.05 was used to interpret the results of the t-test.

Explain what a p value of 0.05 means.

(2)
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Examiner Comments

This response gained one mark, MP1. The candidate has recognised
that 0.05 represents 5% chance or probability. However, the candidate
does not link this to the probability of the results occurring by chance.
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Question 1 (b)(i)

This question was straightforward for most candidates with most suggesting temperature.
The most common non-scoring suggestions were 'light' or 'sunlight’. These were considered
too vague. Wave length or intensity of light would have gained the mark.
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Question 1 (b)(ii)

The calculation was straight forward for many candidates. Candidates were given a graph
with plotted points and lines of best fit. They were then asked to calculate a difference in

rates using the graph data. This was straightforward for most candidates. However, some
ignored the lines of best fit and used various plotted points. Some allowance for this was
made in the mark scheme.

(i) Calculate the difference in the rates of change in cell length from 30 to
60 minutes, in the presence of IAA and in the absence of IAA.

Ak = 900 <800 o v mi
20

NGO -¥00 _
S 2RO O oo

30

(2}

i g L N

Answer

N
\( / ResultsPlus

/'--.E Examiner Comments

This response gained both marks for a correct final answer with
appropriate units.

Correct numerical answers without units only gained one mark.

- .'::" . ResultsPlus
o\

Examiner Tip

If you are given a line of best fit on a graph and asked to carry out a
calculation of a slope ( for the rates in this question) then use the lines
of best fit.

Look at the answer line for units. If there are no units on the answer
line, then if appropriate, you should provide units with your answer.
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Question 1 (c)

This question proved challenging to candidates. Many ignored the question and simply
produced a textbook answer on the role of IAA in phototropism. These candidates often

failed to gain many marks.

(€) Explain how the evidence from these investigations indicates that plant
hormones are involved in the phototropic response of oat coleoptiles.

(3)
MAL S on phound . 0o ntt. Kok ... StnaasAoke s . plank ..
o‘\mm\m ...... QA atann e Kod . goRh, Fha co MA........
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U o Leangkh.. Bvom 800um 4o B95PM ). compoasdh. ke
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&ux_h.!j_-tbn._s\&um_(mm)m (Total for Question 1 = 10 marks)
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% ResultsPlus
Examiner Comments

This response gained all three available marks. MP1 - first line. MP2 -
lines 2 to 5, and MP3 - last 5 lines.
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(c) Explain how the evidence from these investigations indicates that plant
hormones are involved in the phototropic response of oat coleoptiles.
(3)

.............. i ﬂﬁt;rmctnnitaltghkmdmm;mm;mg:mmm:_ﬁng

ResultsPlus

Examiner Comments

This response gained one mark, MP2 - lines 5 and 6.
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Question 2 (a)

Most candidates gained both marks (MP1 and 2). Many candidates tried to provide details,
but these were often incorrect or muddled. Some candidates did not seem to understand
what antibiotics were or the difference between bacteria and viruses.

2 The diagram shows an RNA virus that causes influenza.

(Source: © Kateryna Kon/Shutterstock)

(@) Influenza cannot be treated with antibiotics.

Explain why antibiotics cannot be used to treat influenza.

SN A N ruae,.

N &{ ResultsPlus
/'--. Examiner Comments
For this response, MP1 was awarded in line 1 and MP2 in lines 2 and 3.
It is worth noting that, by itself, the statement 'antibiotics only kill or
inhibit the growth of bacteria' is not enough for both MP1 and 2.
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Question 2 (b)

The calculation was straight forward for many candidates. Candidates were asked to
calculate how many spike proteins could be packed on the surface of a sphere (virus surface).
The final answer needed to be a whole number. Two values were accepted as the final
correct answer. Because of the different values of pi candidates might use the
approximation, 3.14, their calculator value or the fraction 11/7.

Working marks were available if the final answer was incorrect. But to gain a mark for
working candidates work does need to be laid out in a way that makes it straightforward for
an examiner to follow. Some candidates left the pi symbol in their workings or final answer
and did not gain all available marks.
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(b) The surface of this virus capsid is covered with ‘spike’ proteins.

The diameter of the capsid of this virus is 240 nm.

Diagram of the surface of The diagram shows the
the virus showing each area occupied by one
spike protein as a triangle spike protein

h=224nm

240nm b =20.0nm

Calculate the maximum number of spike proteins that can be packed on the
surface of one virus particle.

The formula for calculating the surface area of a sphere is 4nr?

The formula for calculating the area of a triangle is h_g_E

SA = 47r*®
qurmo""

5760CT
14C455.73¢4 nm’

(3)

A= 22.4 X220

- " Answer .... "23 ........................
= 22 Ynm

229 | 93747114 X107

s?2co00l]
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\/ 1{ ResultsPlus

/'--. Examiner Comments
This response gained two marks for the working (MP1 and 2).

-

lf \ ResultsPlus
\

Examiner Tip

Notice how this candidate has clearly laid out their working. This

means it is possible for the examiner to see and award the working
marks.

Try to develop the habit of clearly laying out your working for
calculations.
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(b) The surface of this virus capsid is covered with ‘spike’ proteins.
The diameter of the capsid of this virus is 240nm. 7y

Diagram of the surface of The diagram shows the
the virus showing each area occupied by one
spike protein as a triangle spike protein

240nm b=200nm

Calculate the m—?_ndﬂ_m%_@ew that can be packed on the
surface of onevirus particle.

The formula for calculating the surface area of a sphere is 4nr?

The formula for calculating the area of a triangle is h;—b

oY@ o. &4 tﬁur\%i

" 4m(zed) T
- L (=1
‘l"ﬂ' (.“" ‘t_m') S hinave
* 4 (s 33-w3421)
= i L
hx b vB0,9$5.-73(a
2
Z9Q07.93% 0L
- (22.ux20.8)
=S\
g =
- 22% Answer DO

h=224nm

(3)

NS

ﬂ ResultsPlus
Examiner Comments

This response produced the correct answer for all three marks.
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Question 2 (c)

Many candidates gave good descriptions of a suitable procedure and gained 2 or 3 marks.
The main reason for not gaining marks was a lack of important detail. Several candidates
describe collecting saliva samples and amplifying saliva samples, both without mention of
the viral RNA. This type of response did not gain MP1 or 2. Since the question is about an
RNA virus and many candidates may have been following the coronavirus story and be aware
that RNA can be amplified in a one step process RT-PCR we allowed amplification of RNA by
PCR for MP2. Few candidates described producing fragments of amplified material (MP3) and
most struggled to provide a description of how the results would show how closely related
the strains were (MP5).

(c) Changes in the RNA of influenza produce new strains of the virus with an altered
spike protein.

Devise a procedure to determine the similarity of the strains of influenza in saliva
samples collected from different people.

Wh#ﬂm BRAA (using (esiiction uclehseg)
T Iselare... SR somple... fom.. fre Sadiva..... oﬁmﬁpm&m“fﬂmhj

........ Oney- Nave el had sisailar.. cidx. .. T.'L:.e,rm,sﬁ* 2t hotaiRa.

........ 0W&MQMRMﬂ1Smmﬂbg.me£mwkus
~face. RNA. sopgles... fam.. difpfscaatk peogle i fos. wells. ot eirk sied..
.. 0. Gbh... &L&d(n.&.ﬂr’m ta-z,l. cu{a il an  RAA leololer..

ABuaders

-

........... gampwg........mmm:...l.@.nh £S...a. {Ja&wﬂﬁ,ﬁmm DUW!W p.aa'dg,
ﬂm.wf{.«ﬁmla{mvﬁsﬁm.;d[hn.(‘mmmmdwth_stmhx
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N
\( / ResultsPlus
/'--t Examiner Comments

This was a good response that gained all four available marks. MP1 -
line 1, MP2 lines 3 and 4, MP4 - line 6 and MP5 last two lines.

- ";:'" . ResultsPlus
<

Examiner Tip
Read through your answer. Ask yourself, have | missed anything out?
This candidate describes how fragments are separated and used but
forgot to say how they are produced. They may have realised this if
they had read through their answer.
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Question 3 (a)(i)

Many candidates did not correctly label the stroma. A label line to a correct location
annotated site of carbon fixation was allowed. Some candidates did not use label line and
instead tried to annotate directly onto the photograph. Several candidates mistook the
chloroplast for a cell and some labelled structures outside the chloroplast.

3 Eukaryotic cells contain membrane-bound organelles.

(a) The photograph, obtained using an electron microscope, shows an organelle.

r—— — — - B SE iy i - e
T - Lo = -y = 5 g a0 7k pag. - =
gy w A f ' g H [ Py
! % e Y : i o . N
k El I'l.. al gt £ T o o1 W by F L 3

g

i g i A

(Source: © Science History Images/Alamy Stock Photo)

(i) Label a part of this organelle where carbon fixation occurs.
(1)

\{/K ResultsPlus
Examiner Comments

Drawing a circle is not enough. Candidates needed to state what is
being identified.
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3 Eukaryotic cells contain membrane-bound organelles.

(a) The photograph, obtained using an electron microscope, shows an organelle.

o u':*ﬂqg : ®
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(Source: © Science History Images/Alamy Stock Photo)

() Label a part of this organelle where carbon fixation occurs.
(1)

.'\ o
ResultsPlus

Examiner Comments

Carbon fixation was accepted for the label if the label line went to an
appropriate location.

-

Y
s

|

s ResultsPlus
\/

| Examiner Tip
Good practice is not to cross label lines over each other. For this
response there was little ambiguity, and the mark could be awarded.
But if you cross lines over each other there is the risk of confusion and
then marks would not be awarded.
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3 Eukaryotic cells contain membrane-bound organelles.

(a) The photograph, obtained using an electron microscope, shows an organelle.

P

i

-
L ¥ : i g #
L

- -
* v e o

o st ;
(Source: © Science History Images/Alamy Stock Photo)

(i) Label a part of this organelle where carbon fixation occurs.

i1

a\ o
ResultsPlus

Examiner Comments

Clear label line to correct location and with the preferred label gains
the mark.
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Question 3 (a)(ii)

Most candidates found this question straightforward. However, many gave thylakoid as the
answer. On this occasion thylakoid was accepted, but strictly speaking the structure is a
granum (or possibly a stack of thylakoids).

(ii) Give the name of the component labelled X.

\( / ResultsPlus

Examiner Comments

Either of these suggestions were accepted for one mark.
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Question 3 (a)(iii)

This was a straightforward question. Candidates who recognised the structure as being a
granum generally went on to gain two or sometimes three marks. Some candidates did
express the idea that a large surface allows as much light as possible to be absorbed (MP3). It
was not sufficient to simply state its role in absorbing light.

(iii) Describe how the structure of a membrane in the part labelled X is related to
its function.

(3)

AN

~ < ResultsPlus
/--.. Examiner Comments
This response gained one mark (MP1) for the idea of a large surface

area. However, the rest of the response did not gain any additional
credit.
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(i) Describe how the structure of a membrane in the part labelled X is related to
its function.

(3)
~he. Oranum. cs.Q.skace of balacoid). ttha.a . (oge..

thylaxoid memorane. ontaias. Lo G ATP. syathare. ...
R‘;{H‘TPSynthesua.ndCHIOrophguThechwmphyu
poolenr. that o). eleChin,. 00, MOVE..0U0ng...and.. (Ore .
znergyﬁ)r&em@nomms ...... AUOW.L... photOSynHR/L,..
He. . lght dependent. Stage, tO take PIOCL....,

<Z£ ResultsPlus
Examiner Comments

This is an example of a good response that gained a maximum of three
available marks. All four marking points are present, MP1 - just
enough in first two lines, MP3 line 2, MP4 - lines 3 and 4 and MP2 -
line 4.
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Question 3 (a)(iv)

This question was accessible to most candidates and they provided a complete description. A
few confused RuBP and RUBISCO and some gave incorrect numbers. For MP2 it had to be
CO,, or carbon from CO, and not just carbon that is combining with RuBP.

(iv) Describe how GP is produced by carbon fixation in this organelle.

(2)
LCaorbom 2 S Bxs.d. . YU © W S mentale Soila. ..
RuB L. sl Ut CobodySad. by RURLSCO
Thals copWasS.. S B0 B, CVE ATl i
........ VJ_BLMSLQ‘QK*;QQIMWCLQ
SRR e D 2 s T K A T N s e R B N i

........ GP‘......

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

This response gained both available marks. MP1 - line 2 and MP3 - line

3 to the end. It would not have been awarded MP2 as the candidate
refers to carbon being fixed. For MP2 it needed to be clear that carbon
dioxide or carbon from carbon dioxide was combining with RuBP.
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(iv) Describe how “ produced by_ this organelle.

(2)

iSO MR, 6. CALBC.. COMLPOUANCA. O 0T {omels,

O D O B Y N R e SR N O T
BRCANNES ... kSt El. ORGP SCARA A bl LS.

i \ - SE Mmmwm%muaibm

N

% ResultsPlus
Examiner Comments

Much of this response is muddled with incorrect biology. However, this
was ignored and the final statement 'catalysed by RUBISCO' was
allowed for MP1.
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Question 3 (b)(i)
A pleasing number of candidates provided the correct answer.

(b) The graph shows the changes in biomass, gross primary productivity and the
energy used in respiration during succession from grassland to mature forest.

9

- biomass

;

6 gross primary productivity
respiration

v
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Time /years

(i) Add shading to the graph to show the area that represents net
primary productivity.

ResultsPlus

Examiner Comments

Correct response gains the mark.
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Question 3 (b)(ii)

Many candidates tried to describe different stages in succession rather than answer the
guestion which was about the consequence of succession. Relatively few candidates
described the relevant general trends (MP1 and 2). More made the general points about
increased photosynthesis taking in more CO2 (additional guidance MP3) and the overall
result would be a reduction in CO2 in the atmosphere

(ii) Describe what is meant by the term succession.

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

This response clearly expresses the idea of changes in communities
taking place over time and gains both marks.

U\ ResultsPlus

\ Examiner Tip

Make sure you have a good understanding of biological terms and can
use them appropriately. In this answer the candidate correctly used

the term community. Many other responses were seen in which
candidates used the terms organisms or populations. These responses
did not gain MP1.
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Question 3 (b)(iii)

Many candidates produced answers that focussed on the initial stages of succession rather
than answer the question which was about the consequence of succession. Relatively few
candidates described the relevant general trends (MP1 and 2). More made the general points
about increased photosynthesis taking in more CO- (additional guidance MP3) and that the

overall result would be a reduction in CO5 in the atmosphere.

(iii) Deduce the effect of succession on the level of carbon dioxide in

the atmosphere,
(3)
= A5 ;Mcuﬁ;sjgw:mm-a-u/omwg , Thst.... . lasels. ckf...
________ O\W?hp,, COL AL, AR DBy s
o AhS IS be oSt i LT e RaVaT:VcF YN S S—
............ CAxedd) inde. O G rosbecles.  Min  phelsynhass..
............. ... Donst.ts = TV oY 5, TR SR S} 75N 5 bath . binaas)....
P | N SR < Y T S P S nw}mou‘g ........... 260 P O T Y-
............ NEPCRWINE CHUNT £ U P 202 SO o7 X% Mgc}%ﬁlmn/(
........... NS IR e e AN NGl B SR S 0. 5L L1
_________________ Gt Bt ... 00 ... S 2 T S . SV SO N S

vie Or Golen hion  whith  lavels off. (Total for Question 3 = 13 marks)

AN
ﬂﬂesutts?lus

Examiner Comments

In this response the candidate clearly states a correct conclusion (MP4)
and then goes on to support the conclusion using evidence from the
graphs. MP3 - lines 3 to 5. MP1 - last four words.

\.

s N

o
o

, lf \ ResultsPlus

Examiner Tip
The 'Deduce' command words requires you to reach a conclusion
based on the information provided. Check your answer, have you
provided a conclusion, and did you use the evidence provided to reach
that conclusion?
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(iii) Deduce the effect of succession on the level of carbon dioxide in
% the atmosphere.

(3)
.......... by Sucession  o@uing. k. MRIX_to reduee  caroon
..... dioxide. W0 OviosPere , witn . Pioneex . Speces. ke chen).
ANd..MSS.can...ceveioP. . Sorn..and. QoW trees 1o
JOOE...ONd.....Grow,.. WNiCh.... 00D, .. caron... AIXA....a0\..
ANe . ORONRSPPRIR 5 RIS

N\

ig ResultsPlus
Examiner Comments

In this response the candidate gives a valid conclusion (MP4 - first two
lines). However, the candidate did not then go on and use the
information provided to support the conclusion.
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Question 4 (a)

This calculation proved difficult for many candidates. Several candidates did not realise that
there were two steps to the calculation and only gained one mark for completing an initial
step. Many lost a mark by not giving their final answer to three significant figures.

The mass of extract obtained from 5 g of powdered leaf, using each solvent,

was measured.

A 501.3+35
B 721315
C 2456+ 4.0

(a) The mass of dried and powdered lantana leaves is 10.5% of the mass of
fresh leaves.

Calculate the mass of fresh leaves needed to produce 1 mg of extract using
solvent A.

ive your answer to three significant figures. . S, 4 ¢
/952%"*7 vy 5&9#—5{2/ | /i 1’7%
rg - Y3 61947 vedl b mpe OF.3 M
5 w0 J 997> 9499

60¢ < | g C’}?_’ﬁ,q"ﬂ
% 13 : /6)6) _4gso g

N\

ﬂ ResultsPlus
Examiner Comments

This example gained both marks for the correct calculation with the
final answer correctly rounded and presented to three significant
figures.
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(a) The mass of dried and powdered lantana leaves is 10.5% of the mass of
fresh leaves.

Calculate the mass of fresh leaves needed to produce 1 mg of extract using
solvent A.

Give your answer to three significant figures.

— (2)

\(/K ResultsPlus
Examiner Comments

This candidate carried out the calculation correctly but then ignored
the instruction to give an answer to three significant places. This
response only gained one mark.

< ResultsPlus

| Examiner Tip
With calculation questions make sure you read the question carefully
and that you follow instructions regarding the number of significant
figures or decimal places to use.
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Question 4 (b)(i)

Many candidates did not fully answer the question. The question asks about the effect of

different solvents on effectiveness of the extracts against the two bacteria. Many candidates
simply described the effects against bacteria and did not compare the effect on the different
bacteria. It was common for candidates to give answers in terms of solvent A or solvent B, or

letters A and B. rather than extracts prepared using solvent A etc. On this occasion the mark
scheme was relaxed to allow these candidates to gain credit.

(b) The antimicrobial properties of the extracts produced using these solvents are
shown in the table.

5.0 8.3 7.1
10.0 10.5 7.0
5.0 145 12.2
10.0 18.1 18.0

(i) Deduce the effect of using different solvents on the effectiveness of the
extracts against these two bacteria.

(2)
e ADEN U G0 el 0k OATAY . ALt e AR

n o a00e... 0L  iahigino

botn Sowent wore etfevia ageint qan | ar 09 o beth A ardB
AOOSR  —y Y9 100 Op  jolibinon-
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JAN

) &{ ResultsPlus
/--. Examiner Comments

This response gained both marks. MP1 - lines 3 and 4 and then MP2 -
two lines off-set to the left.
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Question 4 (b)(ii)

Based on core practical 9 this question proved relatively straightforward to most candidates.
However, many went into considerable detail regarding aspects such as aseptic technique
but did not link their answer to the data in the table. To gain MP4 candidates needed to
describe measuring diameters and not just zones of inhibition. For MP2 it would have been
nice to see candidates telling us how they would add 5pug and 10 pg of extract - dissolve in
water at a known concentration and then add to wells / discs of paper.

(ii) Devise a method that could be used to collect the data in the table.
(4)

GrESERR-A00T UL (L PORTC OIS PIoee=—ferrn Bockend
® veepare. 2 PEEC AUSNEYTNOLL ot CONYN QAT
@ Label both petrididnes 4 pox enoh packeda:
Gplace mcteda atopokagdr
WThen 360k SMALL pPercuses untd e exkiatk
WS
G Eveniy sPrud afart. PlALeENe dISKS ko the eekcl
aushe
8 Ao the Same amaunt oktune fer bath backer@ K

%Igrvmmeg Qe

NASNE  (Total for Question 4 = 8 marks)
grown bacterid -+ (S Jou( ToNe ot iNNIstLon.

Q RepeaLt tine experument

Al of the proced il SNOUAALECLR € PLALE unde(a
EUJ’L%en bu(f’\ef (sterrile conduend) o avard

cntamunopen Hhot oottt et i),
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< / ResultsPlus
/--.‘: Examiner Comments

This response gained two marks. MP1 - first three lines and MP2 lines
4to 7.

< ResultsPlus
<)

Examiner Tip
'Devise a method .." type questions will usually be linked to a table or
graph that has been given to you in the question. To gain full marks
you will need to describe how the results in the graph / table could be
obtained. The table in the question recorded the mean diameters of
the zones of inhibition. There are different ways of measuring zones of
inhibition so to gain MP4 candidates needed to say they would
measure the diameters.
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(ii) Devise a method that could be used to collect the data in the table.

(4)

,,,,,, co monmmn?wmmwm“um
Sread. DO duleRAY . bacieiod BN SRR pAOKRA. FO........
Crtok Lot @ok ... Ute . pager . duscs. . Soewl S2aReA B Mo, ...
..u-aw\@ mLhur 4000k, Shul... Covnps mxmm o
..... b hes... ok A8 .. Mesaut . tva.. daomares. ol Hea 2000 ...

me@(mmm&mmw ,,,,,, oesa.mf .....
o do oo (Total for Question 4 = 8 marks)

N\

ﬂ ResultsPlus
Examiner Comments

This is a good response that gained all four available marks. MP1 -
lines 5 and 6, MP2 - lines 7 to 9, MP3 - lines 10 and 11 and MP4 - lines
11 and 12.
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Question 5 (a)

Most candidates were able to provide a good explanation of the importance of habituation
and gained both marks. Some did not refer to learning to ignore non-threatening stimuli and
only gained the second mark.
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Question 5 (b)(i)

This question asks for variables associated with the stimulus. In general terms these are the
frequency, duration and strength of the stimulus. This is an important aspect of habituation
and is something that candidates should have considered in Core practical 18. Candidates
reading the question carefully gave answers that were relevant and gained one or two marks.
Many candidates ignore the reference to stimulus and gave a range of other variables and
did not gain any credit.

(i) State two variables associated with the light-off stimulus that need to be
controlled in this experiment.

(2)

ﬁ/ { ResultsPlus
/---. Examiner Comments

This response did not gain any marks. This is because 'temperature' is
not a relevant aspect of the stimulus and 'time' by itself is too vague.

(i) State two variables associated with the light-off stimulus that need to be

controlled in this experiment.
(2}

.J::\ —
S/ &{ ResultsPlus
/--.. Examiner Comments

This response gained both marks. MP2 - first two lines and MP3 - last
line.
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Question 5 (b)(ii)

Many candidates recognised that habituation was less extensive in flies with reduced
synapsin. A smaller number recognised it took longer to reach the maximum habituation
possible. Few candidates recognised that the 'Determine' command word requires them to
use the data provide. Preferably, by manipulating the data to support their answer.

(i) Determine the effect of reduced synapsin on the habituation of fruit flies in
this experiment.

redvead syuspson §laed

X 100l

................. re.efﬁuse,dcn_rwdﬁfome.ra.u.dds.o{ﬂaé
...................... décrenne. B B8 OGN, o i cnmsmenms s

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

This response gained all three available marks. MP1 - first two lines,
MP2 - line 3 and MP3 - line three. The data manipulation mark was

given for the 16% difference at 100 as this supports the idea of less

habituation. The '"13% difference at 10' does not support the idea of
slower habituation and would not have gained MP3.

' . ResultsPlus
\

Examiner Tip
With determine command word you are required to use the data
provided to support your answer. Check that the data you select does
support your answer.
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(i) Determine the effect of reduced synapsin on the habituation of fruit flies in
this experiment.

(3)
reduced. synapsincavses.a.nwghec
Mmean. /. O MOXIMUM VMR ILSRONSS. .
They didntiearntnattne IS ..
HUMING. O WAS cQUusINg.them Ne.. .
narm, sonere LIAsnt. as effectiVe.. .

nabivarioniakinDg.pioce as e Ccomtiol..

iﬁ ResultsPlus
Examiner Comments

This response gained one mark. MP1 - first two lines or line five.

/»:’-'Z“-
\
4 \ ResultsPlus
\_) Examiner Tip
Make sure you are familiar with the command words used in
questions. To gain full marks for a 'Determine' question you must use

the data provided to support your answer.
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Question 5 (b)(iii)

Many candidates were able to provide a good answer to this question. However, many marks
were lost by candidates who did not provide sufficient detail for example, in MP1 it needed to
be clear that vesicles were fusing with membrane in the pre-synaptic knob. So a description
such as 'more vesicles bind to the synaptic membrane' would not gain MP1.

(iii) Explain how reduced expression of synapsin could produce these results.
(3)

B (ROMRO. SNOPSIO. OIS D Prcre. f..V8S xmsméxm"’ .......
PLTh Tha. S 7 SN e G MM R TAND fo. M)

0 = L o
NEAMICAYCANS MINEY. TO. Mnk. S ORARS € .. MO DAL CAYCANSmIing,

j = /
y ( ResultsPlus
/--.. Examiner Comments
This response gained a maximum of three marks. All four marking
points were evident in the response, MP1 and 2 - first three lines, MP3
- line five and MP4 - last two lines.
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Question 5 (c)

Candidates often gained MP1 for a suitable description of genome sequencing. Marking
point two proved to be more elusive with candidates struggling to explain how they would
use the sequences they obtained to identify relevant genes. A disappointing number of
candidates suggested that people with and without ASD have different genes or even
different numbers of genes.

o RN B MBI ST et R IR SR RS SE ST, (B R PTERE a  d tae
(c) Scientists are using fruit fly habituation to investigate the role of genés associated T\ i n cAAOWS
with human autism spectrum disorders (ASD). I Rok J&"_ﬁ

Before they can do this, the scientists first identify genes linked to human ASD, *v pP'© o
Oh PUIPONS Ry
Describe how genes linked to human ASD could be identified. 3 AL 3;,.,&.%\(:
(2)

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

This response gained MP1 - first two lines.

4\ ResultsPlus

\ Examiner Tip

Take care when using scientific words. In this response the candidate
refers to different genes (last three lines) being present in people with
ASD and people without ASD. The candidate may mean different
alleles, but examiners can't guess and it is possible the candidate really
thinks these groups of people have different genes.
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(c) Scientists are uslr;g fruvii‘ﬁy habituation to investigate the role of génes associated
with human autism spectrum disorders (ASD).

Before they can do this, the scientists first identify genes linked to human ASD.

Describe how genes linked to human ASD could be identified.
(2)

Lt

bl o\ witeedt  oubion and  darbigng

*’Wu\rwﬁ"—émﬁwwqm*ﬂ

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

ansbtin

. ResultsPlus

Examiner Comments

This is an example of a good response that gained both available
marks.
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Question 6 (a)

This was a straightforward magnification calculation that most students completed correctly.
Some candidates gave their answer as a recurring number. Since they are calculating a size
they should round to an appropriate number of decimal places and not give the final answer

as a recurring value.
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Question 6 (b)

This question proved to be more challenging than anticipated. The concept was quite simple,
starch can be broken down to glucose which can then be used to synthesis glycogen. Many
candidates did not answer the question. A common incorrect answer was to provide a
comparison or description of the structures of starch and glycogen.

(b) The main food source for adult red flour beetles is starch.

Red flour beetles lay eggs that contain all the nutrients required for the
development of the embryo.

The main food source in the eggs is glycogen.

Describe how starch can be used to make glycogen.
(3)

W e PDI\\jm ........... of.... Ame
fﬂ@lﬂwr NI..... lywmm \g;omfﬁ
- 3603/1
______ @l LQ,,(g(n S brtm ) Y

Ok (Oppoct , gonly %MW
63(0% Sh)fid N 05

N\

ﬂ ResultsPlus
Examiner Comments

In this response the candidate has given lots of information about
starch and glycogen but does not address the question and gains no
marks.
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Question 6 (c)(i)

Another straightforward calculation that most candidates completed correctly. Some
candidates struggled to read values from the graph.

(c) The graph shows the changes in mass of glucose and glycogen in the eggs of the
red flour beetle during embryo development.

0.18

0.16 ¢

0.14 4

0.12

s paragy 210 '
/g 008 FoH glucose

0.06 hd

>
Lt

0.04

0.02 5‘5

BLSY Sadm SETEEESaa glycogen
0.00 | W A

0 10 20 30 40 50 60 70 80

Time after egg laid / hours

(i) Calculate the percentage of glycogen used from 4 to 8 hours after the eggs

were laid.
(2)
Ole- 6.
0" 004, 100: 60O%
O e
60 %
ResultsPlus

Examiner Comments

A clearly laid out calculation providing the correct answer that gained
both marks.
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Question 6 (c)(ii)

Many candidates demonstrated a good understanding of how a respirometer could be used
and scored well on this question. Many did not gain MP1 because they elected to use the
time period 20 to 24 hours. Since the switch could occur at any point between 20 and 24 to
demonstrate a change the experiment would need to be carried out from a time starting
before 20 hours and finishing after 24 hours.

(ii) A student suggested that between 20 and 24 hours the cells in the developing
embryo switched from anaerobic to aerobic respiration.

Describe how a respirometer could be used to test this suggestion.

DN o tued. doesnt wie. O Sove
0401/105,(; W predue (Total for Question 6 = 9 marks)
B et Joey G 4 LMo 7 (0 tHo

(0, W~ wp loy KoK QD Ovezdl CRreese
Wl Swe fo H 0 Sk F Ofus behtto
70- e hs
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" / ResultsPlus
/--.'. Examiner Comments

This response gained all three available marks. MP2 line 2, MP3 - line 5
and 6 and MP4 - lines 5 to 9.

The candidate has tried to select suitable times to observe the change.
They imply looking before 20 hours (line 7) and after 24 hours (last
line). If the idea of observing before 20 hours and after 24 hours had
been more clearly expressed this mark would have been easier to
award.
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Question 7

The level-based question in this paper was more straight forward than recent examples.
Compared to previous series the stimulus material was less demanding, and the area of
knowledge being assessed more familiar to students. Even so, there was evidence that some
candidates did not read the question carefully. The question asks about structure, function
and location. To get to level 3 candidates needed to address all three aspects and
demonstrating sustained linkage to amino acid side chains in at least two of these aspects.

Discuss the importance of the amino acid side chain to the structure, function and
location of proteins.

Letds. Co freon s Lnal 3D stape: Tha coveck owmime. ol ...

H!T?p’gwﬁ:}nsmwwgmn&mwib
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ResultsPlus

Examiner Comments

This was an example of a good level 3 response. The candidate has
demonstrated comprehensive knowledge and understanding
supported by sustained linkage across all the aspects of the question,
structure, function and location.
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Discuss the importance of the amino acid side chain to the structure, function and
location of proteins.
(9)
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ig ResultsPlus
Examiner Comments

This is an example of a level 1 response. The candidate has made
limited comments on one aspect of the question (protein structure).
There are references to other aspects like function and location but,
these are not supported in any way by linkage to the role of amino acid
side chains.
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i& ResultsPlus
Examiner Comments

This is an example of a good level 2 response. The candidate has made
some links between amino acid side chains and the structure, function
and location of proteins. However, the linkage to amino acid side
chains was judged not to be sufficiently extensive for the response to
reach level 3.
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Question 8 (a)

(a) Explain why natural selection took place in Darwin’s Galapagos finches
(paragraph 3).

tath (sland had

(3)

o esulred in, ond thar a1 o Mm]ﬂ.« haa.!r- 5)1040@,
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iﬁ ResultsPlus
Examiner Comments

This response gained three marks. MP2 in the first two lines, MP3 - line
3 and 4 and MP4 - last four lines.

Although in the first line they imply that different populations of
finches live on different islands they do not say enough to be awarded
MP1.
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8 The sclentific article you have studied is adapted from Scientific American.

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

(a) Explain why natural selection took place in Darwin’s Galapagos finches
(paragraph 3).
(3)
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ig ResultsPlus
Examiner Comments

In this response the candidate has not addressed the question 'Explain
why natural selection took place ..". The response gained one mark
(MP4). There was no mention of isolation of populations (MP1),

different selection pressures (MP2) or presence of different mutations
(MP3).
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Question 8 (b)

Many candidates found this question accessible. However, they frequently gave responses in
terms of inflammation and ignored the role of the immune response.

(b) Explain how inflammation and the immune response can cause damage to
tissues (paragraph 4).
(3)

TR ... AR ... L. poancri b’y .. AL laadls. ...
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- J\ B
% ResultsPlus
Examiner Comments

This response gained three marks. MP1 - first line, MP2 - lines two to
four and MP3 - lines five and six.

[
p
T\ ResultsPlus
\_) Examiner Tip
Take time to read questions carefully. This was a typical response in
which the candidate has addressed the role of inflammation but
ignored the role of the immune response.

57 GCE Biology A (Salters-Nuffield) 9BNO 03



Question 8 (¢)

This was a very straightforward question. Most candidates suggested an appropriate
scanning method (MP1) and then went on to suggest carrying out regular scans or scans
before and after treatment (MP2). Several candidates did not give any indication of
appropriate repeat scanning and did not gain MP2.

(c) Describe how tumour shrinkage could be observed (paragraph 6).
(2)

.......... o Sheinis 7 D W W O e ‘-%%;&4’(~7ﬂﬁp~ﬁvmiﬁﬂ
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\( / ResultsPlus

Examiner Comments
This is an example of a response that only gained MP1 for naming an

appropriate scanning method. There was no mention of repeating the
scanning, before and after treatment, so MP2 could not be awarded.
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Question 8 (d)

The question asks candidates how ageing, smoking and radiation cause mutations. Many
candidates repeated back the question 'smoking or chemicals in smoke cause mutations'.
This type of comment did not gain any credit. Several candidates explained that smoking and
or radiation caused damage to DNA and that this damage resulted in changes in DNA base
sequences (MP1 and 2). Relatively few candidates address how ageing can contribute to the
accumulation of mutations. Those that did, mostly described the idea of increased age
resulting in increased exposure to carcinogens (allowed for MP3).

Although the question asks 'how these things cause mutations' many candidates provided
answers based on potential epigenetic changes. Although epigenetic changes are not
themselves mutations they may indirectly result in mutations. A description of an epigenetic
change was therefore allowed as an alternative to MP2.

(d) “Why is aging, smoking or radiation exposure associated with cancer?”
(paragraph 8).

Explain why “These things cause mutations”

\( / ResultsPlus

Exa miner Comments

This response gained three marks. MP1 - line 1 or line 2, MP2 - line 3,
and MP3 - line 4 and 5.

For this question, 'leading to a change in base of DNA' was accepted as
being equivalent to 'changing the DNA base sequence' for marking
point 2.
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(d) “Why is aging, smoking or radiation exposure associated with cancer?”
(paragraph 8). T

Explain why “These things cause mutations”.

(3)
........... a %xng,SmQanermmm LLaNSL cl
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<2< ResultsPlus
Examiner Comments

This was a typical response that gained one mark. The candidate has
linked exposure to smoking and radiation to damage to DNA (MP1).
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Question 8 (e)

The question asks why a cancer cell needs to use the resources of surrounding tissues. Many
candidates gained a mark for correctly stating that cancer cells are growing or dividing (MP1).
Relatively few then went on to explain that they would therefore need oxygen or glucose to
respire (MP2) or explain the need for another resource (MP3). A number of candidates gave
responses similar to 'so they can outcompete the surrounding tissue' and did not gain any
marks.

(e) Explain why a cancer cell needs to ‘use the resources of the tissue immediately
around it’ (paragraph 12).

(2)
0 cancereus celd . coil clunole (apiollyy. 60 .
_Teprooluce the cuwses o ecompettion. (or

ﬂ/ ResultsPlus
/--.. Examiner Comments

This is an example of a good response that gained two marks (MP1
and 2).
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(e}' Ex‘plgln why a cancer cell needs to ‘'use thfe resources of th": tissue Immediatély
around it' (paragraph 12).

.._I'Lﬁftrﬁo mP:m !kb mrrar mﬁgﬂsé}mﬂ

Examiner Comments

This response gained MP2 only.
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Question 8 (f)

This question asked candidates how a cancer causing mutation might increase the rate of
division in stem cells. Many candidates found it challenging to produce a response that
gained any credit. Statements equating to rewriting the question as this one 'mutations can
cause an increase in the rate of cell division' were frequently seen and did not gain any credit.

Some candidates did produce reasonably complete responses that gained all three available
marks. Often for marking points 1, 3 and 4.

(f) Explain how ‘a cancer-causing mutation’ could increase the rate of division in
p g LA AL

stem cells (paragraph 14).
(3)

N

N &{ ResultsPlus
/--. Examiner Comments

This is an example of a good response. The candidate gains MP1 - first
line, MP3 - lines 1 and 2 and MP4 - line 3. They get MP3 again on line 4
and MP4 again on line 5.
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(f) Explain how ‘a cancer-causing mutation’ could increase the rate of division in
stem cells (paragraph 14).
(3)
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iﬁ ResultsPlus
Examiner Comments

This candidate gained one mark (MP4) for the idea of uncontrolled cell
division.
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Question 8 (g)

Candidates were asked to describe how 'a key player in the immune system' differed from a
stem cell. Many candidates found this question straightforward. MP1 was frequently seen,
and many candidates described the difference in limitation on cell division (MP3) and gave
examples of 'key players' and their function (MP2 and 3). Relatively few candidates expressed
the idea of differential gene expression having taken place in 'key players' (MP5).

(g) Describe how a cell that is ‘a key player in the body’s immune system’ differs from

a stem cell (paragraph 14).
(4)
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For this response the candidate gained MP1 - first five lines and MP2 -
line 3.
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(g) Describe how a cell that is ‘a key player in the body’s immune system’ differs from
a stem cell (paragraph 14).
4)
Fram o ake NI 9N Oked. e ThOE
O Qlae IO . Ogrom .......... B9 5 (o B s WUN Y10 10 x o W ¢ S

%]uu Qliced. b ceem——

Wuma \gzrr o muxm\, x.,h. .............. %_...Wupc
uned. on.. Q0. cm— SV, mm.xd‘v

m;mf ........ MLMLL.ML M«zspmmf . MMM
Qg ac.-nuu '1’ SRR AL NALLS... L. wmma

m D¢ recpre
AS w0 @Qm&“ﬁwﬁ W%amuch Nmmmd;

% ResultsPlus
Examiner Comments

This is an example of a good response. MP1 - lines one to five, MP2
and 3 last few lines, MP5 - lines five to eight.
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Question 8 (h)

It was originally expected that answers to this question would revolve around the main
example given in the article like 'pesticide resistance'. However, many candidates produced
responses in terms of tumour treatment or antibiotic resistance. The mark scheme was
therefore adapted to accommodate any sensible model of competitive release.

(h) Describe how the effects of ‘competitive release’ could be demonstrated
(paragraphs 18 and 19).
(4)

N { ResultsPlus
/‘--. Examiner Comments

This is an example of a good response. The model system selected is
pesticide resistance. They describe the selection of a suitable study site
(MP1 - first two lines), then they describe using a high concentration
and a minimal concentration of pesticide (MP2 - lines three and four),
before describing a method of sampling (MP3 - lines four and five), the
idea of repeating over time (MP4 lines six and seven) and finish by
telling us how competitive release would be demonstrated (MP5 - last
four lines).
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(h) Describe how the effects o@mpetitive release}could be demonstrated
(paragraphs 18 and 19).

(4)
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In this response the candidate has chosen to use antibiotic resistance
as the model system. They identify use of two cultures (MP1 line 3) and

then describe a method of demonstrating competitive release (MP5 -
lines ten to twelve). The use of 'different doses' was not enough for
MP2 and the candidate did not give a suitable sampling method (MP3)
or describe repeat sampling (MP4).

GCE Biology A (Salters-Nuffield) 9BNO 03 68



Question 8 (i)

Many good responses were seen to this question. Marks were most frequently lost because
of lack of detail. For example, many candidates referred to mutations, but did not link them
to a change in the target recognised by the host and did not get MP1. Few candidates gave
good descriptions of specific examples of resistance mechanisms (MP3). Several candidates
gave descriptions of antibiotic resistance which were not relevant to this question.
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Question 8 (j)

This question was answered well by many candidates.

(j) Discuss the ethical issues relating to the use of mice in experiments such as those
described in the article (paragraph 25).
(4)
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Examiner Comments

In this response the candidate gained MP3 - line 1, MP5 - line two,
MP1 - line five and MP4 - lines six and seven.

\. J
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Paper Summary

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

be prepared to apply what you have learnt from core practicals to answer questions in the
exam

read all the information provided - especially where the stimulus material is unfamiliar
learn the command words and the types of answers expected

read the whole question, identify the command word and the context

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

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

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

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

GCE Biology A (Salters-Nuffield) 9BNO 03 72


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

Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London WC2R ORL.



