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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-released scientific article. The paper
included questions that targeted the conceptual and theoretical understanding of
experimental methods, including mathematical analysis of experimental data.

The summer 2024 paper offered a wide diversity of question styles that gave candidates
many opportunities to display their knowledge and understanding of material from across
the whole specification. It allowed candidates to make connections from throughout the
specification.

It was most pleasing to see candidates offering a host of encouraging responses that showed
their 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 'assess' and

‘determine’;

provided specific, relevant details to their answers;

Less successful candidates:

e had a poor understanding of the principles behind core practicals;

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;

o left out vital details or wrote vague answers lacking relevant facts;

e did not attempt some questions - some answer spaces were left blank;

e made errors in calculations by not checking significant figures or the numbers in the data
already provided;

e did not write legibly or wrote answers with poor grammatical construction that resulted in
ambiguous answers.
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Implications for future teaching, learning and exam preparation - ensure that candidates
carry out all of the core practicals and are involved in planning the procedures where there
are variables that can be controlled or taken into account as well as evaluation of the results.
Statistical analysis of data collected will allow candidates to become familiar with the reasons
for selecting and using particular tests and how the results can be interpreted. The
pre-released scientific article has to be studied well, in advance of the examination -
however, regular reading of articles from scientific journals and magazines will help
candidates become familiar with how the style of writing differs from that in textbooks or
revision guides.
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Question 1 (a)

Many candidates struggled to provide an answer that gained credit. Answers often showed
an element of succession. For example, candidates frequently gave answers in terms of the
pioneer species or even the climax or dominant species.

1 One of the first plant species to colonise some habitats is thale cress
(Arabidopsis thaliana).

The plant hormone IAA (auxin) is produced in the growing tips of plants such as
thale cress.

{(Source: Nigel Cattlin / Alamy Stock Photo)

(a) State what is meant by the term colonisation of a habitat.

............ Succsession ek
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ﬂ/ < ResultsPlus
/--._ Examiner Comments

Students often fail to read the question.

| Examiner Tip

"V \ ResultsPlus
\

Take time to read the question carefully. This is a correct statement
about succession, but it does not answer the question asked.
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1 One of the first plant species to colonisé some habitats is thale cress
(Arabidopsis thaliana).

The plant hormone IAA (auxin) is produced in the growing tips of plants such as
thale cress.

(Source: Nigel Cattlin / Alamy Stock Photo)

(a) State what is meant by the term colonisation of a habitat.

_ ResultsPlus

Examiner Comments

Although 'settling' is perhaps not the best word to use - 'Settling of a
new plant species into the habitat' was allowed.
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Question 1 (b)

This question was accessible to most candidates. Comprehensive answers were frequently
seen. A number of students did not use allowed terms to described plants bending towards
the light and did not gain MP3 eg plants pointing towards the light or moving towards the
light were not accepted. A small number of students confused IAA (auxin) with
phytochromes.

(b) One role of 1AA is to stimulate the phototropic response of shoots.

Describe how IAA causes a phototropic response in the shoots of a plant.
(3)

...... Sheded. side. . conning O\ cotd o dvagode
e plovd el oend teerouda . e g waluth

inereases \ofd . odsorbhen. e rapce . §. Lhotelyrkbosy

% ResultsPlus
Examiner Comments

This is an example of a response that gained all three available marks
(MP1, 2 and 4).
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(b) One role of IAA is to stimulate the phototropic response of shoots.

Describe how IAA causes a phototropic response in the shoots of a plant.

(3)
TAA.. ADCeees... CRAA.... RAGHCAN Can..a ... AR, SIAOCES...
LEAR. s bo. Hor. . S\ecoheoh. Q0. 0P How.. sla00k.....
e ML ... CCAND@D. ... N0 SiCAL..... 5. Mmﬂo..n ............ 7.7, P
B L A ot 5 A ;
TEAA. . caech. ekt .. . eowaCnphitas... 8. MR YRR
..... mehk Ko LR eACHA Cya .. Vel Ky . a0

Laceepect ... kmm\{:hm ok Hnoak. . - £)eAR ...

N\

ﬂ ResultsPlus
Examiner Comments

This response gained a maximum of three marks. All four available
marking points are covered in the response.

- L’ .\ ResultsPlus
\_}

) Examiner Tip
If you are a student, a useful activity is marking someone else's
answers. This will not only improve your understanding of the biology,
but it will also show you the importance of producing answers that are
clear and unambiguous, like this one.
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(b) One role of IAA is to stimulate the phototropic response of shoots,

Describe how IAA causes a phototropic response in the shoots of a plant.

WM'.&. ...................

M\

ﬂ ResultsPlus
Examiner Comments

Students can improve their exam technique by marking answers
produced by other students.

/“'/5 \ ResultsPlus
\_} Examiner Tip

How many marks should this response get?

We gave it one mark. Do you agree?
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Question 1 (c)(i)

Many candidates provided simple explanations such as ‘to make the results valid' . These
types of response were accepted for MP1. Some candidates also gained MP2 for suggesting
that heterozygotes would carry a copy of the normal and the mutated allele (MP2). Marking
points 3 and 4 were seen less frequently.

One type of receptor for IAA is coded for by the tir1 gene.

Scientists have investigated the effect of IAA on the growth of lateral roots in
thale cress.

Plants homozygous for a normal tir1 gene and plants homozygous for a mutation
in the tir1 gene were used in this investigation,

The plants were treated with different concentrations of IAA.
The mean number of lateral roots produced per mm of main root was recorded.

The graph shows the results of this investigation.

Key
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(i) Explain why the scientists used plants homozygous for the normal and the
mutant tirl gene in this investigation.
(2)

The,mms.n+hr19meumm_53 Moz,

Pl
B 00 NO.. hmmgm . CALILLS...
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N
y {: ResultsPlus
/--._ Examiner Comments

This response gained two marks. MP3 was awarded for the first three
lines and MP1 for the last three lines.

A\ ResultsPus
]

Examiner Tip
Compare the comments about control in the two examples of this
qguestion. Can you see why MP1 was given in this example and not in
the other example?
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One type of receptor for IAA is coded for by the tir1 gene.

Scientists have investigated the effect of IAA on the growth of lateral roots in
thale cress.

Plants homozygous for a normal tir1 gene and plants homozygous for a mutation
in the tirl gene were used in this investigation.

The plants were treated with different concentrations of IAA.
The mean number of lateral roots produced per mm of main root was recorded.

The graph shows the results of this investigation.

Key
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() Explain why the scientists used plants homozygous for the normal and the
mutant tirl gene in this investigation.
(2)

MU oad . o

ResultsPlus

Examiner Comments
This response did not gain any marks. The statement 'To act as a
control' was not sufficient for MP1 additional guidance. To gain this
mark it needed to be a clear expression of the idea that homozygosity
is a controlled variable.
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Question 1 (c)(ii)

This calculation proved to be straightforward for most candidates. Correctly rounded
answers derived from 42.8571 were accepted. A small number of candidates ignored the
instruction to calculate the decrease and instead calculated an increase.

(i) Calculate the percentage decrease in mean number of lateral roots for thale
cress with the mutant tirl gene compared to thale cress with the normal
tir1 gene at 1.00 umoldm= of IAA.

(1
i 14-eg- ob
___04'9 & X100 = 73
©-§
Answer ... 5 L. %

e
y { ResultsPlus

Examiner Comments

Careful reading of questions is likely to result in fewer marks being lost
for a correct statement that does not answer the question.

' . ResultsPlus
\

Examiner Tip
Take time to read questions carefully. In this question candidates are
asked to calculate the percentage decrease. This candidate has found
the percentage increase and did not gain the mark.
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Question 1 (c)(iii)

Many candidates gave clear responses that gained both marks. Some candidates described
the effect of IAA concentration on thale cress response without mentioning lateral roots and
some did not describe the effect of the mutation on the response.

(iii) Deduce the effect of the mutation in the tir1 gene on the response of
thale cress to IAA.

moAne  lowesr the concentrokn onN... Bre A

.................... P lp\p‘mboﬂ\mmcdbr\mwm

.............. tTf\g&mwatkﬂMthflg&m
LICAES le.‘.:;@ ...................................................................................................................................................................................................................
I\

y (: ResultsPlus
/--.. Examiner Comments

When using data provided in a question candidates often describe the
data without addressing the question that was asked. In the first four
lines of this response the candidate described the effect of
concentration of IAA on lateral root production and not the effect of
the mutation on IAA response. In the last sentence the candidate
attempts to address the effect of the mutation. However, from the
candidate's statement it is not clear what is less. It could be less of the
tir1 gene or less of a response to IAA. The examiner has no way of
knowing what the candidate means, so no mark can be awarded.
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(iii) Deduce the effect of the mutation in the tirl gene on the response of

thale cress to IAA.
()

W ........ LS o WA T0V WHE T VLG 1 0 = 0 o s W =T o ~ i o o G L ~ T 2015 ¥ .
WM'&{— ......... 02, g RN, N o N

/ ResultsPlus

Examiner Comments
This response covered all three marking points and gained both
available marks. MP1 in the first two lines, MP2 in lines 3 to 5 and MP3
lines 5 and 6.
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Question 2 (a)

The majority of candidates gained both available marks. When asked to complete a table
with numerical values candidates are expected to follow the format in the rest of the table. In
this example the areas for zones of inhibition were all given as whole numbers. Candidates
were expected to provide their calculated value as a whole number. The value recorded for
the diameter was 19 mm. Values of 18.5 and 19.5 were accepted. Intermediate values were
not accepted. On this occasion we accepted either 19 or 19.0.
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2 Pathogenic bacteria can become resistant to antibiotics.

Methicillin-resistant Staphylococcus aureus (MRSA) is a bacterial pathogen that is

resistant to many antibiotics.
Licochalcone A is a chemical isolated from the liquorice plant.

The antibacterial properties of licochalcone A have been investigated.

The diagram shows the effect of licochalcone A on a bacterial lawn prepared

using MRSA.

(a) Complete the table using information from the diagram.

Magnification x1

(2)

10 145 165
20 165 214
40 165 214
80 14.9 244
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N
\/ / ResultsPlus

/'--.‘: Examiner Comments

Giving the answers to calculations to an appropriate number of
significant figures or decimal places is an important skill.

M\ ResultsPlus
\ Examiner Tip

When asked to complete a table with numerical data make sure you
give your answers in the same style as the rest of the table. In this case
the diameter should be given to one decimal place and the area as a
whole number.
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Question 2 (b)

This question required candidates to describe how a procedure could be caried out safely.
Many candidates ignored the question and simply described using aseptic techniques.

To gain marking point 2, 4 or MP1 (additional guidance) the candidate response needed to
indicate that the step was being carried out after transferring the antibiotic disks.

(b) The bacteria used in this investigation are pathogenic.

Describe how filter paper discs containing licochalcone A can be safely placed on
the bacterial lawn.

e Jeoctgdual... i RAYOAL.... JPodniing... b Jenkied

ﬂResuﬁsﬂus
Examiner Comments

This candidate has gained all three available marks from, MP3 line 5,
and MP 1,2 and 3 in the last three lines.
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(b) The bacteria used in this investigation are pathogenic.

Describe how filter paper discs containing licochalcone A can be safely placed on
the bacterial lawn.

Ps**“-lﬁu!gm\hcﬂ-ﬁ‘hﬁf*“"l'ﬂ'{'bﬂmWW King.

1"‘}3\"\5%?A’%“ﬂk\*’ﬂ?ﬁﬁuﬁ?‘ﬂlﬂmrnﬁrﬁlmﬂ’\tr
“$Q+k°§¢aw:§?5%ofdre;m[fy_(plﬂ-ﬂ'l‘htbil%e(

14?!."Al5‘?ﬂﬂl'hﬂ1¢wn.

N\

ﬂ ResultsPlus
Examiner Comments

This candidate described some aspects of aseptic technique but did
not link any of these to carrying out the procedure safely.

C V ResultsPlus
KD

| Examiner Tip
Working safely is a key element of practical work. Make sure you
understand how the procedures you use in your practical work allow
you to work safely.
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Question 2 (c)

The mark scheme allowed candidates to take one of two different approaches to identifying
anomalous results. Many candidates chose to repeat the experiment approach and gained
one mark for suggesting repeating the experiment. Some then gained a second mark for
using the standard deviation to identify anomalous results.

A smaller number of candidates suggested graphing the results. However, those that chose
this approach usually gained a second mark for describing the use of a line of best fit or
identifying values that did not fit the trend. Candidates gained credit from the approach that
gave the highest score but could not gain marks by mixing the two approaches.

(c) Explain how an anomalous result could be identified for this investigation.
(2)

By e Nonded dedwbn

- -*\

N { ResultsPlus
I/--.. Examiner Comments

This response gained one mark MP3 for repeating the investigation.
Using a statistical test was not sufficient for MP4.

(c) Explain how an anomalous result could be identified for this investigation.

" -I;\

N (: ResultsPlus
I/--.. Examiner Comments

This response gained two marks. MP1 (line 1) and MP2 (lines 2 to 4).

GCE Biology 9BNO 03 22



(c) Explain how an anomalous result could be identified for this investigation.
(2)

......... Caumiy ok reofs. At leany 5. B cadwalake. pata0. Gll......

........ stapdandl. eaiotion.. of.. Ao to.. Anomgdlous. e AUATS. O ..o
O3 S dand. #eniabions.. eutsids. ot [ e cnan.....

LA MEs_fof. (angt. grov. 00 SO0ALL.. . WIA. by Ol 2. fo. it b Fry.....

N

?‘S ResultsPlus
Examiner Comments

This response gained both marks, MP3 (line 1) and MP4 (lines 2 to 4).
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Question 3 (a)(i)

This question was answered correctly by the majority of candidates. A small number
suggested the ‘thylakoid space’ and did not gain the mark.

3 Photosynthesis takes place in chloroplasts.

(a) The light-dependent Eocesses in photosynthesis can be investigated using the
Hill reaction. £-D

The graph shows the effect of three different herbicides, A, B and C, on inhibition
of the Hill reaction in isolated chloroplasts.

100 | Key
X Herbicide A
o @ Herbicide B
B Herbicide C
Percentage 60 ;
inhibition of the ; =
Hill reaction (%)
46 .
20 F | L |
0 .""f' J_:_ F__ :’r
0 2 4 6 8 10

Concentration of herbicide /nmoldm-?

(i) State the location of the light-dependent reactions in chloroplasts.

(1)

ResultsPlus

Examiner Comments

This response gives a good description of the location.
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Question 3 (a)(ii)

Many candidates were able to calculate the gradient and provide a final answer to two
significant figures. Some candidates confused y and x axis and some ignored the instruction
to provide the final answer to two significant figures.

3 Photosynthesis takes place in chloroplasts.

(a) The light-dependent processes in photosynthesis can be investigated using the
Hill reaction.

The graph shows the effect of three different herbicides, A,Bandc on inhibition
‘of the Hill reaction in isolated chioroplasts.

100 T TR ey
' X Herbicide A
- ® Herbicide B
B Herbicide C
Percentage 90
inhibition of the
Hill reaction (%) - ]
40 s
o
20 i
i fEEe s
» ma|
o YR A
0 2 4 6 8 10
Concentration of herbicide/nmoldm™
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(i) Calculate the gradient of the slope for herbicide A at 50% inhibition of the
Hill reaction.

Give your answer to two significant figures,

L%‘ -7 .S?

(2)

Answerzs;/\m‘-‘-ra’f

N,

|
-

V < ResultsPlus
I/--._ Examiner Comments

This candidate made at least two mistakes and gained no marks. The

gradient is incorrect, and the answer was given to two decimal places
rather than two significant figures. Note, in this question the second
mark was dependent on the first. An incorrect gradient given to two
significant figures did not gain credit.
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3 Photosynthesis takes place in chloroplasts.

(a) The light-dependent processes in photosynthesis can be investigated using the

Hill reaction.

The graph shows the effect of three different herbicides, A, B and C, on ighibition

of the Hill reaction in isolated chloroplasts.

100

Key
%X Herbicide A
%0 f ® Herbicide B
® Herbicide C
Percentage 60
inhibition of the
Hill reaction (%)
40
20 /
i - q;
0 "“'"Fl# !: = =t l| 1
0 2 4 6 8 10

Concentration of herbicide /nmoldm-?

27 GCE Biology 9BNO 03




(ii) Calculate the gradient of the slope for herbicide A at 50% inhibition of the
Hill reaction.

Give your answer to two significant figures.
(2)

? it

-
-

T 3

3.1

ANSWET . e e

N { ResultsPlus
/--.. Examiner Comments

This candidate made at least two mistakes and gained no marks. The
gradient is incorrect, and the answer was given to two decimal places
rather than two significant figures. Note, in this question the second
mark was dependent on the first. An incorrect gradient given to two
significant figures did not gain credit
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3 Photosynthesis takes place in chloroplasts.
(a) The light-dependent processes in photosynthesis can be investigated using the

Hill reaction.

The graph shows the effect of three different herbicides, A, B and C, on inhibition
of the Hill reaction in isolated chloroplasts.

100

80

Percentage 60
inhibition of the
Hill reaction (%)

40

20

0
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Concentration of herbicide /nmoldm™?
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(i) Calculate the gradient of the slope for herbicide A at 50% inhibition of the
Hill reaction. — e

Give your answer to two significant figures.

(2}

VT IR, .. NPT O——

/ ResultsPlus

Examiner Comments

Correct answer to two significant figures gained both marks.
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Question 3 (a)(iii)

Many candidates identified that chlorophyll absorbed light (MP1) and used the light energy to
excite electrons (MP2). Fewer candidates went as far as describing the provision of high
energy or excited electrons to the electron transport chain (MP3). A small number of
candidates confused chlorophyll with chloroplast and described the role of chloroplasts.

(i) Describe the role of chlorophyll in the light-dependent reactions

of photosynthesis.
(2)

_ Odomoul) conias Plameds nesdd kor grologubiss
ik ol Plamedr ab Whitw Nt S akgodeed al s
s beaune b dbsodos gt ok a specie mave leafl

o e At o iy vt A s o e g
 &Qedad S\'ﬁae

- .'\ B
ﬂ ResultsPlus
Examiner Comments

This response gained one mark for MP1.
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,- %escrfbe the role of chlorophyll in the light-dependent reactions
photosynthesis.
(2)

The_gke ChiOropnyl L th a.nght absalbing. .
LigMent in PhoreSYNtheN'S . [1ght energy.
QxereeS the. atecrond. ann the chferedl. .
%hg\o.w.oum membrm\.o. e procmoﬁ
N

i( ResultsPlus
Examiner Comments

This response gained both available marks. MP1 in the first two lines
and MP2 in lines 2 and 3.
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Question 3 (b)

This question was accessible to the majority of candidates and complete answers were
provided by many. A number of candidates went beyond the role of RUBISCO and described
the whole of the Calvin cycle. Some candidates struggled with marking point 2, suggesting
that carbon dioxide was combined with a six carbon molecule to form RuBP. If candidates did
not gain MP2 for a description of the reaction, we did allow the mark for RUBISCO fixes
carbon. However, it did need to be about fixing carbon and not fixing carbon dioxide.

(b) Describe the role of RUBISCO in the light-independent reactions

of photosynthesis.
(3)
......................................... ULDUWW‘LLGME S AV, NGO €+ 7YV N N 1 S
..................... Poxanon.. ... . RMBY... 4o 06 CALA... DANRML 4 ...
e AN A . BRI SMONDAAL....... CRtBHS.. AN, CONATD. .
________________________ U, R&L..... a0k M. tedsed . \Wre 2. GAME. ...
gt Wl . Mt B AL el Yo MANL....... (cex¥2e/ g Mty
.................... e RUBO e (e 00O PR

.--I;\

N /\, ResultsPlus
/--. Examiner Comments

Candidates often confuse biochemical details in respiration and
photosynthesis.

"lf ResultsPlus
\

| Examiner Tip
This response was given two marks. Which mark was not awarded and
why?
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(b) Describe the role of RUBISCO in the light-independent reactions
of photosynthesis.

(3)

&c cmmum\.s ™ A\LINNBA ﬂm mms A5
....... @YY\ mmm The. eX 6 Compaands. SPX. ;m

L \ZXBC compoandy, UPL QP % Hhen. . reduaced. LakD. .
- GMe Usinng.. m}dm:%m 00 MAOHAHT 0 nd. ATR frawm...
Mgw: o The uMIR
PY0LS 1

% ResultsPlus
Examiner Comments

This is an example of a good response. MP1 line 1, MP2 line 2 and MP3
lines 4 and 5.
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Question 4 (a)

Many candidates recognised that the difference in trophic levels was important and gained
MP1 for an appropriate comparison. Often candidates went on to describe the loss of energy
at each trophic level for MP2 and some gained MP3 for the idea that there is less energy
available to convert to biomass (MP3). Candidates sometimes failed to explain that there is
less energy available to convert to biomass for MP3. A number of candidates described the
transfer of biomass without reference to energy and did not gain MP2 or 3.

(a) Explain why an area of ocean can support a greater biomass of humpback whales
than of great white sharks.

more. Whmwﬂ‘m&vsmxks cm,aafaﬂ .
means. . Hhat _.Shaxks _ave. . e ab!&bwvwe.

cmmPﬂferi " mm

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

This response was given MP1 (first two lines) but then nothing else.
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(a) Explain why an area of ocean can support a greater biomass of humpback whales

tha great white sha i
= HompDA whalf’,\ nawl. .

i cLl-€( ma))  fhon ﬂfﬁﬁd WK

........ Ny (2 33 Shafm .% hawt Jaw
ma B 9 1

W b in(CpouKg b Biomay)
- 1)y D alde 0T die o e

ot P N AN~ N hym Pbalk
waale N fo+  Whoe kNl but
Sho  wont eat bty By L)k,

iﬁ ResultsPlus
Examiner Comments

This response gained all three marks in the middle bullet point (lines 5
to 10).
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(a) Explain why an area of ocean can support a greater biomass of humpback whales
than of great white sharks.

(3)

N

ﬂ ResultsPlus
Examiner Comments

This response gained MP1 (first two lines). 'lower trophic level allows
more energy to be transferred to whales' was not sufficient for either
MP2 or 3. For MP2 there needed to be a clear expression of the idea

energy is lost at each trophic level. For MP3 it needed to be clear that
more energy was available to convert into biomass.
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Question 4 (b)(i)

The majority of candidates produced a correct answer for this question. Common errors
were to use the incorrect sign or to use incomplete abbreviations eg GP rather than GPP.

(b) Phytoplankton are photosynthetic unicellular microorganisms.

Phytoplankton are primary producers in aquatic ecosystems.

(i) State the relationship between gross primary productivity and net
primary productivity.

N

N /\, ResultsPlus
I'/“----. Examiner Comments

Correct answer.

(b) Phytoplankton are photosynthetic unicellular microorganisms.

Phytoplankton are primary producers in aquatic ecosystems.

(i) State the relationship between gross primary productivity and net
primary productivity.

= NP -K

.-""'----lI

N { ResultsPlus
/--._ Examiner Comments

Candidates often have a poor grasp of the small number of equations
found in the specification. They should understand the principals
behind the equation as well as be able to recall the equation.

(WA ResultsPlus
\ Examiner Tip

There are not many equations in the specification. Where they do
appear make sure you understand what the equation means. Then
you are less likely to make the mistake that prevented this answer
from gaining a mark.
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Question 4 (b)(ii)

This question assessed candidates understanding of the relationship between GPP, NPP and
respiration. Two marking points were available for identifying the independent variable as
temperature (MP1) and an appropriate control variable (MP2). Two further marking points
were available for the idea that excess oxygen produced in the light corresponds to NPP
(MP3) and that oxygen consumed in the dark corresponds to respiration (MP4). Many
candidates gained MP1 and 2 but failed to go on and provide the detail required for MP3

or 4.

(i} The concentration of oxygen in water (dissolved oxygen) can be measured
using an oxygen probe.

Explain how an oxygen probe could be used to estimate the effect of
temperature on the gross primary productivity (GPP) of phytoplankton.
(4)
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\ !

N / ResultsPlus
/--.". Examiner Comments

This was a fairly typical response that gained two marks. The candidate
has told us some relevant information about using different
temperatures (line 8) and controlling some relevant factors (last line).
However, the candidate has not explained how the oxygen probe can
be used to estimate respiration (oxygen produced in the dark) or NPP
(oxygen produced in the light).
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(i) The concentration of oxygen in water'{d! oxygenj can be measured

Ing an oxygen probe. 5 0 Y nen - \{Sf
ﬁ plain how an W could be used to estimate the effect of
temperature on gross primary prod PP) of phytoplankton.
5@ Loa - (4)
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<Z§ ResultsPlus
Examiner Comments

In this response MP1 and 2 were given in the first few lines. MP3
(additional guidance) was awarded in bullet point 8.

The response did not gain MP4 (bullet point 5 and 6) as they did not
measure oxygen consumption in the dark.
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Question 4 (c)(i)

Most candidates provided a correct answer for this question. The main reasons for
candidates not gaining the mark were to fail to give the ratio to 1 eg 0.6: 0.657 or giving the
ratio the wrong way around eg 1: 0.86.

(c) Copepods are a group of zooplankton, small animals that feed on phytoplankton.
In an experiment, the production of carbon dioxide and the uptake of oxygen by
copepods was measured at 14°C and at 17°C.
The results of the experiment are shown in the graph.
106 g--=jli—.-i I HEEBEN | IIII_ | | m
‘.‘ | JL LN | & 17’C
o 14°C
12 I
CO, produced per 0
individual / pm® hour-' 08
i
06 i
0.4 4 . l.ﬁt 6
0.2 T ! \.115*
.’.--—I |]! *
ALt 0.0 Y= + VL5105
oAb ¥ o\ 0.00 0.50 100 s 150 as 2.00 b31s + NS
\.o8 .:.\,h.‘l-* Uptake of O, per individual / um* hour-' 41678
= 41728
(i) Determine the mean ratio of carbon dioxide produced to oxygen consumed
at17°C. '
(m
bl 1S
ResultsPlus

Examiner Comments

In biology we usually want ratio's written out in full and given either as
avalueto1eg0.8:1 oras 1tosomething eg 1: 1.25.

In this response the candidate found some values to use but did not
complete the calculation and did not gain a mark.
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Question 4 (c)(ii)

In this question candidates were asked to deduce two conclusions. Deduce requires an
answer that draws or reaches conclusions from the information provided. In other words, it
requires candidates to go a step further than simply describing the data. One mark was
available for candidates correctly describing the effect of temperature on oxygen uptake or
carbon dioxide produced (MP1). Three marking points going a little further to gain credit:
there is more respiration at the lower temperature (MP1), that the respiration taking place is
aerobic (MP3) or making a reasonable suggestion about the respiratory substrate (MP4).

(ii) Deduce two conclusions from the results of this experiment.

T RELY thore B o fugher tevolep (0
................ veing procwead companed. o b (FC

AN
Y {: ResultsPlus
/--.. Examiner Comments

This response gained one mark, MP1 - lines 4 and 5. MP1 could also be
awarded for the additional guidance.
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(i) Deduce two conclusions from the results of this experiment.

This response gained both available marks. MP1 (first two lines) and
MP2 (lines 3 and 4).
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Question 5 (a)(i)

Many candidates found this question straightforward and gained the mark. Most of those
failing to gain the mark recognised that gp120 has a role in binding to host cells but did not
identify the host cell as a T helper cell or that gp120 binds to CDA4.

5 Human immune deficiency virus (HIV) can cause acquired immune deficiency
syndrome (AIDS).

(a) The diagram shows an HIV virus particle.

gp120

......

~ proteins of host cell

lipid membrane
capsid

protease

viral RNA genome

reverse
transcriptase

%S (i) State the role of gp120 in the life cycle of the HIV virus.

N0 ke

AN

iﬁ ResultsPlus
Examiner Comments

This response did not gain a mark. To gain this mark candidates need
to identify the role of gp120 as binding or attaching to CD4 molecules
or to T helper cells.

(1}
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™\ ResultsPlus
\ Examiner Tip
Take care with scientific language. Although this answer did not gain a

mark it also displays an important misconception. What does this
response imply that is not correct?
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Question 5 (a)(ii)

The majority of candidates did not gain this mark. Many of these candidates suggested the
proteins were there to prevent immune recognition or else suggested a role in antigen
presentation or phagocytosis.

(i} Give a reason why there are proteins from the host cell in-t‘he' I}p_id meﬁbra;e-‘
surrounding the virus particle.

(1)
B MRS oM WL oeamloranss.. ... wnadt B Grnan. Mae Mmoo
....... @)1\ \kwa%wwmhmmmmm#

i\F’“‘n’ﬁhM W‘MMMM\)MW .................
e b .

’y/gResuﬁsﬂus
Examiner Comments

This response was considered to match the idea expressed in the mark
scheme and was given the marking point.
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Question 5 (b)

Many candidates recognised from the stimulus material provided that the polyprotein needs
to be cut into smaller proteins and that this would require hydrolysis (MP1) of peptide bonds
(MP2) at specific sites recognised by the protease (MP3). A number of candidates tried to
provide answers in terms of post-transcriptional processing of pre-RNA.

(b) Durin irus MRNA molecules are [ SEISENRIGIIRISD
called . A polyprotein is 2 g iSRSNI

111 potyprotend 1 spukimtondwicual proteins by the HIV protease.  #

The diagram shows the individual proteins produced from the polyprotein by

HIV protease.
Key
-@ site targeted by HIV protease
gag polyprotein matrix protein | capsid protein | SP1 | nucleocapsid | SP2 | p6
individual matrix protein capsid protein SP1 nucleocapsid SP2 p6
proteins

Deduce how HIV protease can split the gag polyprotein into individual proteins.
(3)

.. BN proreasss. breales. g \omds \orareoan
%a@pgxwamn,}lmhqdmkmlsreamms .................................................................

N

¢ { ResultsPlus
I/--.. Examiner Comments

This response gained one mark, MP1.
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(b) During viral replication, A molecules are translated into a virus
polyprotein called gag. A polyprotein is a chain of smaller proteins.

This polyprotein is then split into individual proteins by the HIV protease.

The diagram shows the individual proteins produced from the polyprotein by
HIV protease.
Key

{L site targeted by HIV protease

b b ol & &

gag polyprotein matrix protein | capsid protein | SP1 | nucleocapsid | SP2 | p6
g‘rzi::::-:;al matrix protein | | capsid protein | | SP1 | | nucleocapsid | | SP2 p6

Deduce Rz EW protease can split the ga lyprotein into individual proteins.
(3)

.............. berween. . the  Leatciny... L Mot Indaidiod. pRREALAE. ML,
{Hm& ..... hgmudmfuhmwﬂ'\mbm ................................
/ ResultsPlus

Examiner Comments
This response gained MP3 (lines 1 and 2) and MP1 (last line).
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(b) During viral replication, virus mRNA molecules are translated into a virus
polyprotein called gag. A polyprotein is a chain of smaller proteins.

This polyprotein is then split into individual proteins by the HIV protease.

The diagram shows the individual proteins produced from the polyprotein by
HIV protease.
SO RIOMRDIN:

Key
{} site targeted by HIV protease

& ¢ & Ry Ay
gag polyprotein matrix protein | capsid protein | SP1 | nucleocapsid | SP2 | p6
::I).Irglt\::\l;a‘ matrix protein | | capsid protein | | SP1 nucleocapsid | | SP2 p6

Deduce how HIV protease can split the gag polyprotein into individual proteins.

(3)
Profeaue 1g.. o0, entgnme. ... 00K, 30815, Coruplunutary. . b tha..
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g ResultsPlus

Examiner Comments
This response gained all three marks for a complete answer.
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Question 5 (c)(i)

Many candidates recognised that they needed to find the slope of the graph and then use
this to find the rate of reaction at a concentration of 7 umol dm=s'. Some candidates came
up with alternative methods that produced a correct answer and gained both marks. A
number of candidates calculated the slope of the graph but went no further and gained one
mark. Very few candidates provided suitable units. On this occasion units were ignored.
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(c) HIV protease inhibitors are used in drugs to treat HIV infection.
In some individuals, the HIV has developed resistance to protease inhibitors.

The graph shows the effect of polyprotein concentration on the initial rate of
reaction of normal HIV protease and inhibitor-resistant HIV protease.

6
5 normal HIV
_ <1 protease
Initial rate of 4 T Se-. s
reaction
/pmoldm3s"' 3 _‘.-.ﬁ
2T - inhibitor-resistant
2 = = e Y protease
. P aniis
! J.,dﬂ = .
0 lI | 1
0 1 2 3 4 5
Polyprotein concentration/ pmol dm

(i) Calculate the initial rate of reaction in the inhibitor-resistant HIV protease for a
polyprotein concentration of 7 umoldm™,
(2)

T\ L

oo 2.
Ose = 7.4
Koo
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¢ { ResultsPlus
/--._ Examiner Comments

Correct answer gained both marks.

’“V ResultsPlus
\

| Examiner Tip
Notice the candidate provided clear workings. If the final answer had
been wrong the intermediate mark for finding a gradient could have
been awarded.
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(c} HIV protease inhibitors are used in drugs to treat HIV infection.
In some individuals, the HIV has developed resistance to protease inhibitors.

The graph shows the effect of polyprotein concentration on the initial rate of
reaction of normal HIV protease and inhibitor-resistant HIV protease.

6
5 normal HIV
protease
Initial rate of 4
reaction
/pmoldm3s' = 3
i sistant
2 X_ HIV protease
1 .
0
0 1 2 3 4 5

Polyprotein concentration/pmoldm-

(i) Calculate the initial rate of reaction in the inhibitor-resistant HIV protease for a

polyprotein concentration of 7 umoldm,
(2)

2 - vk P T =y g
\
5 -4
Answer ... Q. 4 .
ResultsPlus

Examiner Comments

In this response the candidate calculated the gradient but then did not
use it to find the new rate. One mark was awarded.
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Question 5 (c)(ii)

This question assessed candidates' understanding of the effect of enzyme and substrate
concentration on the initial rate of reaction of an enzyme (core practical 4).

A small number of candidates gained all three available marks. The most frequently achieved
mark was for the idea expressed in the additional guidance for MP3. Candidates were
allowed to suggest keeping both enzyme and substrate concentration the same to allow
comparison of the enzymes for this marking point. Few candidates suggested substrate
concentration should be in excess (MP1) so that the enzyme works at its maximum rate
(MP2).

(i) Explain the importance of enzyme and substrate concentrations when
comparing the initial rates of reaction of different enzymes.
(3)

............. Suloshroke. cmnqn*mhmam‘cho,lm%n&a:l-d&sm%

y { ResultsPlus
I/'--. Examiner Comments

In this response MP1 was given in the first two lines. MP2 was awarded
for the last two lines as the idea of allowing the enzyme to work at its
maximum rate. MP3 was given in lines 4 to 6.
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Question 6 (a)(i)

Many candidates provided complete answers that demonstrated a good understanding of
this aspect of the specification. Candidates sometimes lost marks because they described
events as taking place on the wrong side of the synapse eg suggesting MDMA binds to
receptors on the post-synaptic membrane. A few candidates produced responses in which
they suggested that MDMA was acting as the neurotransmitter and made no reference to

serotonin.

6 The drug MDMA (ecstasy) can cause damage to the brain.
(a) This damage can cause changes in behaviour. This drug affects

serotonin synapses. W
(i) Explain how MDMA changes the rate of transmission of nerve impulses acrosé :‘ '

serotonin synapses.
(4)

MOMA | rediies (e pesnplruhe, G SCLONDAAN, 0 08, lam,mt. elgiks.
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?‘( ResultsPlus
Examiner Comments

In this response two marks were awarded. MP1 and MP4,
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<0
T Resut=Plus

Try using the mark scheme to see if you can work out where marks
should be given for this response.

6 The drug MDMA (ecstasy) can cause damage to the brain.

(a) This damage can cause changes in behaviour. This drug affects
serotonin synapses.

(i) Explain how MDMA changes the rate of transmission of nerve impulses across
serotonin synapses.
(4)
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¢ ResultsPlus

Examiner Comments
This is an example of a complete response that gained all four
available marks. MP1 in line 1, MP2 in line 2, MP3 in lines 5 and 6 and
MP4 in lines 8 to 10.
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Question 6 (a)(ii)

Many candidates gained the two descriptive marks (MP1 and MP3). Some of these also
gained at least one of the quantitative marks (MP2 and MP4).

The command word for this question was Determine. This means that to gain full marks the
response needs an element that is quantitative. However, simply quoting figures is not
sufficient, candidates need to use the data they have been provided with. This means they
need to perform some element of calculation using the data. At the simplest level this might
be a subtraction. However, percentage changes or fold increases are more likely to generate
useful quantitative statements.
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(i) The effect of MDMA on the behaviour of mice has been investigated.

Mice were provided with access to two buttons, an MDMA button and a
control button.

When they pressed the MDMA button they received a dose of MDMA.
When they pressed the control button they received a dose of salt solution.

The buttons were activated for one three-hour period each day.
The graph shows the results of this experiment.

25
20 % MDMA button
Number of 15
button presses 0 =P &
in 3 hours L
5
o e A A ey Control button
I ¥ I
1 2 3 4 5 6 7 8 9 10

Determine the effect of MDMA on the number of button presses made by
these mice.

.................... by M&‘\:ﬁ'&%b e LM b Y Tncreace A Gaa

(3)

p(ew\ M’%&—Lo.
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N / ResultsPlus
/'--.‘: Examiner Comments

This response was given all three available marks. All four marking
points were seen. MP3 was given in the first two lines. MP2 and 4 were
given in the last three lines. MP1 was given in line 5.
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Question 6 (b)(i)

The majority of candidates were able to provide a good description of active transport and
gained both marks.
(b) MDMA is responsible for swelling of the brain resulting in death in some people.

The diagram shows how MDMA can cause brain swelling and death in
some people.

Retention of
water in the
body

'

Fall in blood
solute
concentration

'

Swelling of the
brain cells

'

Constriction of
blood vessels in
the brain

!

Death

Brain cells regulate their volume using active transport of sodium ions.

(i) State what is meant by active transport.
(2)

TWMG}MSM&AQWN%NMIW

.'\ -
ResultsPlus

Examiner Comments

This response gained both marks.
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Question 6 (b)(ii)

Many candidates produced complete explanations in terms of sodium ions moving into the
brain cells increasing solute concentration (MP1), water moving in by osmosis (MP2) and
therefore cell volume increasing (MP3). Answers in terms of sodium ions moving out of the
brain cells were also accepted. A number of candidates did not gain marks because they did
not make a clear link between changes in solute concentration and the direction of
movement of water. Some candidates attempted to give answers in terms of the sodium
potassium ion pump and action potentials and gained no marks.

Q Explain how the active transport of sodium ions can regulate brain
ceII volume.

(3}
. Sodiwoo.... 1eas.... sl be.. Freastertsd..... froon . bttt
Thit )

\/ ( ResultsPlus

/'--.. Examiner Comments
Many candidates appeared to hold the misconception that any
movement of sodium ions is associated with generating action
potentials and produced this type of response.

A\ ResultsPlus

\ Examiner Tip

Take time to understand the question. Do not rush to produce an
answer based on the first thought that comes into your head. Always
check your answer. Ask yourself 'does my response answer the
question?'
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(ii) Explain how the active transport of sodium ions can regulate brain

cell volume.
) (3)
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ig ResultsPlus
Examiner Comments

This response gained all three available marks. MP1 was given in line 4
and 5. lon concentration was accepted for solute concentration. MP2
was given in line 6 and MP3 was awarded in the last two lines.
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Question 6 (b)(iii)

Candidates often ignored the reference to vasoconstriction in the question. These candidates
often produced answers in terms of swollen brain cells take up more of the available space,
reducing the space available for blood vessels (MP2). Some candidates did consider
vasoconstriction but often suggested that vasoconstriction narrows the lumen of arteries or
capillaries and did not gain MP3.

(ili) Explain why swelling of the brain cells will result in vasoconstriction.

y . { ResultsPlus

/'--.. Examiner Comments

This response gained both available marks. MP4 line 1 and 2 and MP3
line 2.

‘”” \ ResultsPlus
\

| Examiner Tip
Note, MP3 could be awarded because the candidate described the
vasoconstriction of arterioles. A number of candidates did not gain this
mark because they described vasoconstriction of arteries or capillaries.
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Question 6 (b)(iv)
The majority of candidates provided answers that gained both marks.

(iv) Explain why vasoconstriction will result in the death of brain cells.
(2)

..........U.ugnc,om.skmr_huﬂ,,......122__,.,,....Lba....m.mm.mt.na..,....Q;.,...,,.,outlcg.m.?..5..1, ....... Mes
_______ eds W tew sepply. of. . Onyaen ke tle ... .

ﬂ ResultsPlus
Examiner Comments

This response did not gain any marks. A 'low supply of oxygen to the
brain' did not gain credit. MP1 needed to be about blood flow and MP2
needed to be about a lack of oxygen for respiration.

(iv) Explain why vasoconstriction will result in the death of brain cells.

Veasleansgkrken o peutd

M’rwﬂ*gtw‘vwf et grglenetld

iﬁ ResultsPlus
Examiner Comments

This response gained both marks. MP1, line 2 and 3 and MP2, lines 4
and 5.

65 GCE Biology 9BNO 03



Question 7

The command word for the levels-based question was assess.

To answer the question candidates needed to make judgements on the information
provided, demonstrate linkages to biological knowledge and reach conclusions.

Many candidates simply described the data from the graphs. The absence of linkage to their
own biological knowledge and understanding limited this type of response to level 1. A
number of candidates attempted to explain judgments made from the graph and these
responses were generally considered to match level 2. Few candidates made a substantial
conclusion, but those that did and had made a good attempt at explaining the results from
the graphs were considered to match the requirement for level 3.
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The effects of the different treatments on the CAP for motor and sensory neurones

are shown in the graphs.

[ Post-treatment

Key [ Pre-treatment

(TTFETTETETIVERATOTAVETATE
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ce ce (4] lce Ice
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Cold
massage pack water massage pack water

Ice Ice Cold Ice Ice

7 Motor neurone & Sensory neurone

Assess the effect of different cold treatments on nerve conduction and the reduction

of pain caused by muscle cramp.

Use all the information provided in the question as well as your own knowledge

and understanding.

(9)
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N / ResultsPlus
/--.". Examiner Comments

In this response the candidate has made judgments from all of the
data provided. Throughout the response the candidate has made links
from the data to their own biological knowledge and understanding. At
the end of the response the candidate has produced a good summary
conclusion. This response was considered a good level 3 response and
was awarded nine marks.
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The effects of the different treatments on the CAP for motor and sensory neurones
are shown in the graphs.

Key I Pre-treatment [J Post-treatment
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Assess the effect of different cold treatments on nerve conduction and the reduction
of pain caused by muscle cramp.

Use all the information provided in the question as well as your own knowledge
and understanding.
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In this response the candidate has attempted to make judgments from

the data provided. Some judgments are correct, but others lack detail
or are difficult to interpret. This was considered to be a level 1
response and was awarded 2 marks.
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Question 8 (a)

Many candidates explained how differences in sequences could be used to determine how
closely related the sloths were MP4. Some candidates linked this to the idea that amino acid
sequence is determined by the DNA base sequence (MP2). Some then went on to explain
that mutation accumulates over time resulting in altered amino acid sequences (MP3). Very
few made any suggestion about why the eye lens protein was used (MP1).

8 The scientific article you have studied was adapted from the New Scientist and the
Brazilian Journal of Medical and Biological Research.

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

(a) Explain why analysis of the amino acid sequence of the eye lens proteins can be
used to determine the phylogenetic relationship of different sloths (Box 1).
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Examiner Comments

This response gained two marks for MP3 (first two lines) and MP4
(lines 3 to 9). Although the candidate implies the amino acid sequence
is determined by the gene or DNA sequence they do not actually tell us
that in the response, so MP2 could not be awarded.
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Question 8 (b)
Candidates approached this question in three different ways.

Some candidates took the PCR - gel electrophoresis route. These candidates often gained all
four available marks.

A number of candidates attempted the protein - DNA sequencing route. These candidates
frequently failed to identify a gene or protein to sequence (MP1). Some of these candidates
also simply described sequencing without telling us what was being sequenced (MP2).

A small number of candidates took a third approach and described using colour to identify
the different phyla. Many of these candidates made statements such as ‘the colour of the
algae identify its phyla' (MP3) but told us little else.

(b) Describe how the algae living on the hair of sloths can be shown to belong to one
of four phyla (Box 2).
(4)
Thealgae s C. DVA. ... a0 be.. gackectd ond. ..
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ak. % Sane  porla S il bl
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This response was given four marks. The phrase 'the algae's DNA was
gathered' was accepted for MP1 (line 1). The phrase 'using PCR to
produce more copies' was accepted for MP2 (line 2 and 3). Use of
electrophoresis to analyse the DNA bands was credited with MP4 (lines
4 to 6). MP5 was awarded for a description of how to allocate algae to
a particular phylum (lines 7 to 10).
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Question 8 (c)

Many candidates were able to describe how to use a spirometer trace to obtain the rate of
oxygen consumption (MP3 and 4) and often also stated the need to use a carbon dioxide
absorber (MP1). Some candidates also mentioned controlling the temperature (MP2). Few
candidates appeared to have taken account of the units for metabolic activity used in the
article 185 kJ/day/kg. As a result, these candidates did not suggest calculating a rate (part of
MP4), using the mass of the sloth (MP5) or converting volume of oxygen used into a kJ value
(MP6). Some candidates described experiments using a respirometer. Marking points 1, 2, 5
and 6 were still available to these candidates.

(c) Describe how a spirometer could be used to estimate the metabolic rate of a sloth
(paragraph 5).
(4)
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/--._ Examiner Comments

This response gained three marks. MP1 (line 2), MP3 (line 2) and MP4
(equation in line 4).
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Question 8 (d)

Many candidates appeared to understand the principle involved in using antibodies to
identify different viruses. However, they often only gave half the story. Some were telling us
that different viruses have unique antigens, and these are recognised by specific antibodies
(MP1 and 2) and others telling us how to distinguish between specific and incidental viruses
(MP3 and 4). A number of candidates confused specific and incidental in their answers.

(d) Explain how the presence of different antibodies can be used to show that some
viruses are specific to sloths and some are incidental (Box 3).

\( { ResultsPlus
/--.. Examiner Comments

In this response the idea that antibodies are specific was credited in
line 1. The idea that if antibodies to viruses are only found in sloths
then the virus is specific to sloths (MP3) was credited in lines 7 to 8.
And the idea that if antibodies to a virus are found in other species,
then the virus is incidental to sloths (MP4) was credited in lines 8 to 10.
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Question 8 (e)

This question was accessible to many candidates, and they often suggested that plant
material was difficult to breakdown MP1 and the slow digestive process ensured maximum
absorption of nutrients (MP3). Many candidates did not include the idea of time for digestive
enzymes to work (MP2) instead making statements such as ‘allows longer to break down
food’ which were not considered sufficient for MP2. Many candidates provided answers in
terms of conserving energy which did not gain any credit.

(e) Sloths have ‘the longest digestive process on record for a plant-eating mammal’
(paragraph 7).

Deduce the advantage to the sloth of a slow digestive process.

(2)

.-o-""-::.\
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/--._ Examiner Comments

This response gained both available marks. MP1 (line 2) and MP3
(line 3).
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Question 8 (f)

Many candidates produced answers that gained all three available marking points. Most
frequently for marking points 2, 3 and 4.
- = TS T RN S W RWLAL, T W e et T o g s -~
(f) Explain why 'maintaining a core body temperature is WMM'%* "‘: ,“'3'5
sloth (paragraphs 8 and 9). — E{r

(3)
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Examiner Comments

This is a fairly typical response that was awarded MP3 (line 2 and 3),
MP4 (line 6) and MP2 (last 2 lines).
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Question 8 (g)

The majority of candidates answered this question correctly.
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Question 8 (h)

Candidates were able to provide complete answers that gained a maximum of three marks.
All four marking points being frequently seen.

(h) Sloths spend a lot of time hanging upside down - ‘constant grip is made
possible by a lattice of tendons in the hands and feet that draw the digits closed’
(paragraph 10).

Explain the advantage of using a lattice of tendons to draw the digits closed.

(3)
_________________ 'm\bm:swmxrmfm\m%mmm@m
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Examiner Comments

This response was given one mark for MP4.
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(h) Sloths spend a lot of time hanging upside down -‘constant grip is made ,
sible by a lattice of tendons in the hands and feet that draw the digits closed’
(paragraph 10).

Explain the advantage of using a lattice of tendons to draw the digits closed.
(3)
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% ResultsPlus
Examiner Comments

This response gained all three available marks. MP1 was given in line 1,
MP2 in lines 3 and 4 and MP3 in lines 5 and 6.
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Question 8 (i)

Many candidates suggested that the enzymes are more resistant to low pH (MP3), and some
suggested this was because the enzymes will have a different primary structure (MP1) or that

they will have different bonding between R-groups (MP2).

(i) Sloth muscles ‘contain a unique set of enzymes that confers tolerance to heavy
accumulations of lactic acid’ (paragraph 12).

Deduce how the enzymes in sloth muscles will differ from those in

human muscles.
(2)
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Examiner Comments

Many students produced a response like this one. MP1 in line 1 and
MP2 in line 2 to 3.
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(i) Sloth muscles ‘contain a unique set of enzymes that confers tolerance to heavy
accumulations of lactic acid’ (paragraph 12).

Deduce how the enzymes in sloth muscles will differ from those in
human muscles.
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Learning how to use mark schemes to check answers to exam
guestions can help improve student perfomance.

f _"-

\) \ ResultsPlus

Examiner Tip
Sometimes there are more marking points than marks available. When
accessing your learning compare your answer to the mark scheme
rather than focus on the score you get for a question.
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Question 8 (j)

Many candidates were able to explain the term community (MP1) with most of these also
giving a reasonable explanation of the term commensal (MP2). Sometimes it was not clear
the candidate was describing a community and not a population and MP1 could not be
awarded. Some students confused commensalism with mutualism suggesting both the
organisms living on the sloth and the sloth benefit from the relationship and MP2 could not

be awarded.

(j) Sloths carry a‘community of commensal beetles, mites and moths’

Explain what is meant by this phrase (Box 4).
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Examiner Comments

Commensal is not a specification term. However, it is in the pre-release
article and therefore candidates might be expected to find out what
the term means.

This candidate has provided a good answer explaining both the terms
community and commensal.
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Question 8 (k)

Candidates often produced answers that gained all three available marks. Some candidates
simply described the process of evolution and did not address sympatric speciation.

(k) Describe how sympatric speciation could have occurred in the moths living on
sloths (Box 4).

(3)
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This response is the answer to how a selection pressure drives
evolution. The candidate gained one mark, MP2 (lines 5 to 7).
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(k) Describe how sympatric speciation could have occurred in the moths living on
sloths (Box 4).

<ZZ ResultsPlus
Examiner Comments

This response provides a complete answer to the question. MP1 (first
two lines), MP2 (line 3), MP3 (lines 4 and 5) and MP4 (last three lines).
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Paper Summary

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

make sure you understand the principles behind a core practical and be prepared to apply
what you have learnt from core practicals to answer questions in the exam;

read all the information provided - especially where practical procedures are being
described in unfamiliar contexts;

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, always at least make an educated guess and
read the stem of the question carefully as there is often 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 requiring longer
responses - 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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