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Introduction

This paper was fairly typical of a 9BI0_01 paper, covering a range of both AS and paper 1 A2
topics using a range of different command words and including the statutory number of
multiple choice questions and maths marks.

The multiple choice questions were quite well answered and the calculations performed
better than in previous years. It was also evident that centres are more familiar with the

requirements of the levels-based questions and are preparing their candidates for these
more effectively.
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Question 1 (a)(i)

The majority of candidates wrote the correct answer with many qualifying it with middle
lamella, which was unnecessary. The commonest incorrect answer given was cellulose.

1 Plants take up inorganic ions from the soil.
These ions include calcium, phosphate and potassium.

(@) (i) Name the molecule that contains calcium ions in the cell walls of a plant.
. 7 m (dall \arved) (1)
- Cal ciom pecka for [l iddle | ™
C s

ﬂ ResultsPlus
Examiner Comments

This example is typical of ones that we frequently saw.
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Question 1 (b)

A range of responses were seen with the majority of candidates focusing on describing the
data before starting to explain the data. Those candidates who did attempt to explain the
data tended to explain the increase in the ion concentration, ignoring the decrease. Few
candidates made reference to aerobic respiration, just referring to the aerobic conditions.

(b) The uptake of potassium ions by plant seedlings in anaerobic and aerobic
conditions was investigated.

The seedlings were grown in a mineral ion solution containing a low
concentration of potassium ions for 30 hours. The conditions were anaerobic for
the first 15 hours and aerobic for the second 15 hours.
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The graph shows the results of this investigation.

increase 4
Change in concentration
of potassium ions in
the cells in the roots of ‘k 85758
the seedlings - Time / hours

decrease ¥

Explain the changes in the concentration of potassium ions in the cells in the
roots of the seedlings during this investigation. '
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\/ 1{ ResultsPlus

/'--. Examiner Comments

This response illustrates all of our mark points except the fourth one.

-

T\ ResultsPlus
\ Examiner Tip
A question that starts with the command word 'explain’ requires you to
say why something is happening; your response should be using terms
like because, therefore, as a result if you have completed it correctly.
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Question 2 (a)

This question was answered well by many candidates. Those candidates who did not score,
either simply repeated the information in the table without actually using it to answer the
guestion or else mis-read the information and wrote about membrane-bound organelles.
The other errors were to roll all of the information together and not specify whether they
were referring to the Bacteria or the Eukaryote or to refer to the Bacteria as prokaryotes.

2 Living organisms are divided into three domah@z, Bacteria and Eukaryota.
(a) The table shows some characteristics of organtsms in the“

membrane-enclosed nucleus absent
peptidoglycan in cell wall absent
ribosomes 70S

Explain why these organisms have not been classified in either of the other

two domains.
(2)

B fame . eukaapits ndve B0S. nbbsowmes qot
05 UnUe MONA g bQLﬂ.bUP QUaUyoTs

hadeig Woe_geghd ‘W‘ @ mm 25 & oz
O T8 wlgu €S und A 1R PhAmIyaun ool Wil

CN AD dobad muﬂ ......... MRS WUt 4o o, mcmi:
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<’$_§ ResultsPlus
Examiner Comments

This response illustrates both our mark points.
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Question 2 (b)(i)

Some candidates found this question quite challenging and simply repeated the information
in the table and did not use it to actually answer the question. The most frequently awarded
mark was the first one, although the more able candidates would score this and then usually
the third mark point as well.

(b) Some Archaea have the enzyme adenylate kinase (AK).
This enzyme is similar to AK enzymes found in humans.
There are two types of this enzyme in humans, AK1 and AK3.

The table gives some information about these two enzymes.

AK1 cytoplasm adenosine triphosphate (ATP) | transfers phosphate

AK3 mitochondria guanosine triphosphate (GTP) | transfers phosphate

Reayionps

(i) The tertiarys uctures of AK1 and AK3 are very similar but not identical.
g

Analyse the information to deduce why there are two AK enzymes,

G\t\?\m&ﬁ- W _ % Q;- k&c&% .....................

e NG K \‘QQSL A\Q.\T o,&wq, %\\te_ will
\09 ) \~5= %Ql&.;& 3c:c:. m %Ao'ﬂ)(ﬁkl :

ey N 3 e i Al

T Uogoso © conim w00 AN b e
oo™ o Nk \?&\ Q\w %\(\mj oo 9\10}1%9_.
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\( &{ ResultsPlus
/'--. Examiner Comments

Mark points 1 and 3 in the very first sentence. The response was then
awarded the fourth mark point.

4 \ ResultsPlus
\

| Examiner Tip

Use the number of marks allocated to a question to help you deduce
how many points you should be making.
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Question 2 (b)(ii)

A range of responses were seen to this question but very few candidates wrote more than
one reason so limited themselves to one mark. Many candidates did discuss the need for a
different tertiary structure but did not link it into what we required for our fourth mark point.

(i) Some types of Archaea have only one type of AK enzyme.
This enzyme can catalyse both the reactions shown in the table.

The tertiary structure of this enzyme is different from AK1 and AK3.

Explain why Archaea have a different type of AK enzyme.

N\

ig ResultsPlus
Examiner Comments

This is an example of one of the stronger responses that we saw.
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Question 3 (a)

A very straightforward definition was required to start this question but not all candidates

could give it.

3 Xylem and phloem tissues transport molecules and ions through plants.

(a) Give the meaning of the term tissue.

AN

ﬂ/ < ResultsPlus
/--. Examiner Comments

A clear definition. Just what we were looking for.

-~ y \ ResultsPlus
\

| Examiner Tip
We can ask you to define any biological term present in the

you work your way through the course.

specification, so make sure you have compiled a glossary of terms as
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Question 3 (b)

A range of combinations were given in this question, which is effectively just three multiple
choice questions. Most candidates knew that the phloem had sieve plates but fewer were
confident about the presence of cellulose in the cell walls of cells from both tissues and the
presence or absence of mitochondria in the two tissues.

(b) The table gives some information about the structures of xylem and
phloem tissues.

For each statement, put one cross [ in the appropriate box, in each row, to show
whether these statements are true for both types of tissue, xylem tissue only,
phloem tissue only or neither type of tissue.

(3}

Contain sieve plates [X| [ B
Have cellulose in the X X x|
cell walls

Have mitochondria (X | X| ) E

Z ResultsPlus

Examiner Comments

This candidate knew the structure of xylem and phloem.

) ResultsPlus

If you make a mistake, make sure that it is clear what is crossed out
and what is your answer.

13 GCE Biology B 9BIO 01



Question 3 (c)(ii)

A fairly straightforward calculation that the majority of candidates could do correctly and
express to an appropriate number of decimal places.

(i) In an experiment, the time between radioactivity appearing in aphid A and
aphid D was 210 minutes. i
The distance between these two aphids was 50cm.

Calculate the rate of flow of phloem contents between these two aphids,
in cm hour™,

20mMmns = 35N(S - l[_g.,'zjzf-‘_-,j;'i-zc‘m
20 un sO _ 100

s

e
® Answer lL\"Z-Olcm hour™

N

~ ‘\/ ResultsPlus
/‘--. Examiner Comments

A clearly laid out calculation with a sensible choice for the number of
decimal places given.

\

| Examiner Tip
Always check to see if we have given instructions on how to express
your answer. If we have not, then you must decide what is appropriate
for yourself.

GCE Biology B9BIO 01 14



Question 3 (c)(iii)

We saw lengthy responses to this question but few candidates actually gained all three marks
despite the question being straight from the specification. Mark point 1 was scored often
except by candidates who undermined themselves by naming other transport methods as
well. Mark point 2 was probably the mark point most frequently awarded but there were
candidates who wrote about glucose being transported. There was confusion as to how
sucrose left the phloem. Candidates made attempts at scoring mark points 4 and 5 but the
commonest error was to only give half the mark point; they would explain how water either
entered or left the phloem but not both and they would mention the hydrostatic pressure at
either the source or the sink without referring to both.
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(i) Describe how sugars are transported through the phloem.
(3)

= Socrese s digsolved  in . HiQtO fom
socrose Sobion  ard  ir trersported

n Warsleadion, from the Sovce

~Sugas  are ....mr\spor{ed n PO

direchions  down 4 peswe qradeM .............

- At 1he Lea[/s‘ourcc Sycrose 1S 00”""5

Jumped from  Companion  cell i o Sievy

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

Jubr f/iﬂmf,ni IOWV‘] (Total for Question 3 = 9 marks)
wake/  poteptiol 0D walel mores a
via ofwmoswr  fro neafby oy em verrel

Increas }Udmrhﬂ*"f reffure

. ; Swrose if CONeﬂ'f to
/ﬁ—ﬁ;' e wihereayirgo e;
po’c‘%’c:a)\ J‘O L0 mover P
xg\ o0 ¢ | 5 déCréa.P:g
hdrOJ‘ HC  pregovre
&ugour move Jown o prasure
radient
-dircotiorg  flow Of e

phioem  from Sovrce fo sink

<Z< ResultsPlus
Examiner Comments

This is a high quality response, illustrating all our mark points.
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Question 4 (c)

It is clear from candidate responses that they have used past mark schemes to learn the
events that take place from the virus attaching to the host cell until it is assembled. However,
few candidates appreciated that it takes more than one host cell to be destroyed for
symptoms to occur and that there will be a delay for enough virus particles to be produced
and host cells destroyed. There are still candidates that think that all RNA viruses are retro
viruses and describe latency.

(c) Symptoms of influenza appear some time after a person is infected with the virus.

Explain why there is a time delay between infection and the symptoms appearing.
(3)

ond s RNA st~ Jm_au&& o
3"\15&2_. new Vt}-nL

~ < ResultsPlus
/--. Examiner Comments
This candidate clearly knows what events must take place following

attachment of the virus to its host cell and they appreciate that a high
number of virus particles are necessary before symptoms will occur.
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Question 4 (d)(i)

Candidates still find ratios difficult. Marks were lost because candidates did not express their
answer as 'something to one' or 'one to something' or because they used an inappropriate
number of decimal places.

(d) In some countries, people take antibiotics without a prescription.

In a survey, 77% of people who had taken antibiotics had taken them without
a prescription.

Some of the people who took antibiotics without a prescription had influenza,

(i) Calculate the ratio of the number of people who took antibiotics without a
prescription to the number of people who took antibiotics with a prescription.

Give your answer to two decimal places.
33 (1)

348 119
33123
Jg =53
IS4 L6

~ % R Answer O 13:0.23
b [E | '

N\

iﬁ ResultsPlus
Examiner Comments

This answer was seen on several occasions.

- V ResultsPlus
<KD

| Examiner Tip
A ratio must be expressed as 'something to one' or 'one to something'.
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Question 4 (d)(ii)

Most candidates knew that antibiotics are not effective on viruses but tended to say that the
reason was because they did not have a peptidoglycan cell wall. Very few candidates scored
mark point 2 despite lots of references to selection pressures in Q7(b)(iv), with these
responses demonstrating a good understanding of this.

(li) Explain why antibiotics should not be taken by people with viral infections.

(2)

Ibtcohs 4B are aof QFFEcﬁﬂQaMMHMq ....... w B
........... Vi fy%iu%ﬂﬂr\{m &mhc’—sm’tm s 16/ Ed\ ve
Provsay e Ju_/wm ........ Vo  rent veaisFamic. hai/ 00

I\

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

We felt that 'selective pressure' was close enough to 'selection
pressure', particularly as it was used in the right context.
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(ii) Explain why antibiotics should not be taken by people with viral infections.

Antibictics  are ag)am
vilge  Gince ., [ivirg
ctls o dor’t (iboSomer p:
en valls -
AN ncreaged. ‘over - use

_bQC‘;UTO i Qprcad:rf/ @S _(Total for Question 4 = 8 marks)
the onbbiotic actr ar selection
prosvee/ ng&)‘ o¢feclive adwﬂf‘aﬁ'c o

resiclant”  Sprang SO rEntont
sHeins of  Pacterio ore mor
I Kej l‘ﬁ NIV ve ot rePT@MCE’

<Z£ ResultsPlus
Examiner Comments

A very good response that does give more details than we actually
needed for the two marks.
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Question 5 (b)(i)

A reasonable number of candidates did this calculation correctly with the vast majority of
these candidates expressing their answer as 6 000 and not in standard form.
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Question 5 (b)(ii)

Candidates find commenting on data quite difficult, and this was no exception. Mark point 1
was frequently scored but barely any responses commented on the lack of error bars on the
graph. The vast majority of candidates expect to find a pattern in data and the comments on
graph 2 were no exception. There were comments about the error bars but usually in relation
to the reliability of the data whereas we required comments on significance or validity.

GCE Biology B9BI0 01 22



(i) The graphs show the results of this assay.
60
50 X
40
Time taken
for 100% 30
agglutination
/ secs = %
20 X
X
10
0
0 20 40 60 80 100
Concentration of antibody / pgcm™
100 1
80 2z
Percentage 1
of sperm cells 60 s
- that escaped e
- compared with 40 i
the control with 28
no antibody (%) 2045 :
0 L

0.00 6.25 1250 25.00 50.00 100.00
Concentration of antibody / pgcm™
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Analyse the data to comment on these results.
(3)

23S tonc et q{'wfmlrﬂf%ﬂqh,{fh'f,lmﬁnv
m{;w@unwh, ...................................................................
,p S o fm seaps e beg
____“.,P %4*)9“5 ... Peacstmtige.. ok escopad ...

4 \

_ ResultsPlus

Examiner Comments

This candidate could comment on what the data showed but did not
comment on the error bars, or lack of them in graph 1.

1
o
Examiner Tip

If a question starts with the command word 'comment on' and it is
referring to data then you must comment on any error bars or lack of
them. Do not refer to 'reliability' but to significance or validity.
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Question 5 (b)(iii)

This question scored very poorly. Despite us telling the candidates in the question that the
sperm were agglutinated by the antibodies, the vast majority of candidates ignored this and
did not write anything approaching what was on our mark scheme. There were lots of
comments about sperm swimming in different directions and therefore getting joined
together in different orientations. Sadly, a number of candidates who had got the gist of the
guestion forgot their biology lessons and talked about antibodies with binding sites to two
different types of antigens.

Explain these observations.

N &{ ResultsPlus
/'--. Examiner Comments

This was such a good response that we felt we could ignore the
reference to antibodies at the end of the first line as it was clearly a

slip.

o
o

&\ ResultsPlus
\ Examiner Tip
Always read through your answer to make sure that you have written
what you mean and have not made any careless errors due to the

pressures of exams.
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Question 5 (c)

In the responses to this question the first mark point was most frequently awarded but for
mark point 2 candidates essentially repeated the stem of the question without referring to
the lack of antibodies.

(¢) Inthe development of these contraceptives, the effect of the concentration of
sperm cells on the time taken to agglutinate was also investigated.

Explain why agglutination could take longer at low and at high concentrations of
sperm cells.

f

ig ResultsPlus
Examiner Comments

Although we did not really like the reference to 'capture’, this candidate
clearly knew the answer to the question and this poorly worded
explanation did not contradict our mark point.
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(c) In the development of these contraceptives, the effect of the concentration of
sperm cells on the time taken to agglutinate was also investigated.

Explain why agglutination could take longer at low and at high concentrations of
sperm cells.
(2)

P Aow. conemvaning of . sperm. coay,. hare il be. Jes. oequent collisdy
TRAueon Sperm oMy ..and Qndpakies,. Jf!.Jaw ..... mba.ag—.wm CompUxes him. LM,

_ ResultsPlus

Examiner Comments

This was another way of phrasing the answer to get two marks. As a
reference to 'limiting factor' was not the most appropriate, we did
require some sort of qualification in the response to show that the
candidate understood what was happening.
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Question 6 (a)(i)

We have asked candidates to draw organelles such as chloroplasts in previous series and we
saw a typical range of responses. The more able candidates had no problems with correctly
drawing and labelling three structures, scoring full marks. In the diagrams from the less able
candidates we saw mitochondria drawn and the stroma labelled as cytoplasm. Another
common error was to draw the DNA as a linear structure.

6 Scientists have removed thylakoids from chloroplasts to make artificial chloroplasts.

(a) The diagram shows part of a chloroplast.

outer membrane

stack of thylakoids
(granum)

(i) Draw and label three other structures found in a chloroplast.
(3)

r N\
I.\

"
e

N { ResultsPlus
/'--.. Examiner Comments

This is an example of the type of diagram we were looking for.

\. J
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Question 6 (a)(ii)

Candidates found converting the units straightforward for mark point 1. Surprisingly few
candidates however expressed their answer to two significant figures as instructed.
(ii) Chloroplasts can be 3 um in length.

Calculate the magnification of this diagram for a chloroplast that is 3 pm
in length.

Give your answer to two significant figures.

9 2o

(2)

—§2m™

- 2 000 ¢y

2 0o
3 ) =, = 27322:93 ...

Answer 21@@0 ..................
I\ 7
3( ( ResultsPlus
/'--. Examiner Comments
A clearly laid out calculation with the correct number of significant
figures.

U\ ResultsPlus

\ Examiner Tip

Always show your working for a calculation worth more than one
mark; if you arrive at the wrong answer, you may still pick up a method
mark.

In addition, check the question to see if we require you to express your
answer in a particular way.
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Question 6 (b)

Candidates have clearly been prepared for their exam using past mark schemes as there
were some excellent accounts of the light-dependent reactions. Unfortunately, a number of
candidates did not link their answer to the thylakoid membranes as required, not gaining the
marks. Other common errors were to not use the term ‘absorb’ so missing out on mark point
1, referring to reduced NAD and not reduced NADP so missing out on mark point 2 and not
actually stating that the processes like photolysis and chemiosmosis were sited on the
thylakoid membranes and missing out on mark point 5.

(b) Explain the importance of the thylakoid membranes in the light-dependent stage
of photosynthesis.
(4)

le paspoted Thaugh Memlune . poviding. eneagay......
1o Deylo Vo Space...Compum.entmlitobion. Sooon. ...
52 o 0 ab T X TR I

ﬂ ResultsPlus
Examiner Comments

This response illustrates all our mark points; we just would have
preferred a more categoric statement for mark point 5.
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Question 6 (c)(i)

The majority of candidates could correctly name the enzyme as RUBISCO. A variety of
combinations of capital and lowercase letters were used but we ignored this.
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Question 6 (c)(ii)
This question was not answered well as few candidates realised that we were really

asking them about the products of the light-dependent reactions being needed in the
light-independent reactions, which involves enzymes.

(i) Explain why it is necessary to keep the thylakoids and enzymes together

within droplets.
(2)
......... gmm-kmm&mmugm—abwnmfwmmdym{mﬂm;am‘mg

Aan AN AL LWL 3 AVOLRA B Ao LA 18 PEIAGIAL.. TR IHUAE YIUNAS AR, ID. ...
Mgmmamugm*mmmukSmMMW&mdhTP
..':'Eu.mwmm....-ha,.mujm.md..mmmmmmﬁk ..... bt (o, Ayl b 08 INEADE 0. et kalis...........
AR ¢ ..o ky... i U QAL Mok .in. il Ao, Vedihaideue. Al hants milla. et Winaie.....

o A DO OOMR. IR IEIA OB L. e e e e s i

AN

%{ ResultsPlus
Examiner Comments

This is one of the better responses that we saw; we rarely saw the third
mark point.
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Question 7 (a)

Many candidates scored the mark for this calculation. The main reason for not scoring was
for incorrectly expressing the answer in standard form.
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Question 7 (b)(i)

Candidates are familiar with the rules of complementary base pairing so were able to score

both marks for what is a relatively straightforward calculation.

(b) Analysis of the genome of the Yap hadal snailfish and the Mariana hadal snailfish

showed that they were closely related.

() The DNA from the Yap hadal snailfish contained 725 608 564 bases and

204 202 736 of these bases were adenines.

Calculate the number of guanine bases in the DNA of this fish.

Cyhr - ?z}reox 6% - Lr2:¥2102330 = 33203 092

Gz 320382 2 = 138 6% Y

(2)

Answer [ rfﬁ“lm

AN

ﬂ ResultsPlus
Examiner Comments

This is an example of a well-thought out calculation.

| Examiner Tip

< ResultsPlus

mark.

Show your working to all calculations that are worth more than one

GCE Biology B9BI0O 01 34



Question 7 (b)(ii)

Candidates coped well with this calculation despite it requiring them to select numbers from
an unfamiliar diagram, unless they had seen the SAMS questions that were produced for the
launch of this specification. Marks that were lost were generally by those candidates who did
not express their answer to one decimal place, as instructed.

(i) The Venn diagram shows unique and shared gene families in the genomes of
three species of snailfish and a zebrafish.

_Mariana hadal Tanaka's snailfish
snallfish

Calculate the percentage of gene families in the Yap hadal snailfish that are
shared with the Mariana hadal snailfish.

Give your answer to one decimal place.

Sq4\2( } 4 qquxr t3 S0 < S
= \243%
\ophadal 5 12S %+ 626t (4+TTAT239
.= (4" seo

12659 _ |
(n.l(q.gfo X[OO —%5% L\d?) /

(2)
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_ ResultsPlus

Examiner Comments
We felt that there were two ways of interpreting this question which is
why there are two possible methods and answers on the mark
scheme. This demonstrates the first alternative.

(i) The Venn diagram shows unique and shared gene families in the genomes of
three species of snailfish and a zebrafish.

%ﬁ‘ hadal Tanaka's snailfish
ailfish

Yap hadal

snailfish Zebrafish

Calculate the percentage of gene families in the Yap hadal snailfish that are

shared with the Mariana hadal snailfish.
=" —

Give your answer to one decimal place.

(2)
SAaly & 13T +aaum +ISO T 1267SR

y:'__/ .
o2+ 4BL +1GL 422U + 10658 = 14983

18 ¢ i & 12653 -0 3S2S ¥'00 Z8% .67
f 2 14783
WA, Answer........85: 9 ;%

\P{ b -?U

_ ResultsPlus

Examiner Comments

This demonstrates the second way of approaching this calculation.
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Question 7 (b)(iii)

This question was also relatively high-scoring. The less able candidates described the
relationships in terms of the branching or thought that each branch point represented a
generation. There were some candidates who tried to apply the classification of organisms
into kingdoms, phyla, classes, orders, families, genera and species to the fish.

(iii) The diagram shows the evolutionary relationship between three species of
snailfish and a zebrafish,

Tanaka's snailfish
Yap hadal snailfish
Mariana hadal snailfish

Common ancestor
Zebrafish

: - " , r Million years ago
200 100 0

Analyse the diagram to describe the evolutionary relationship between these
four species of fish.
(3)

- Yop_hadal . Saoalpwan v manand. hadad
. é,ho.x,‘l‘.k_L'.&h.‘......mwk..._._(,_im{.l.,g,_ r:mcaemvmgnanom
QNN QXL
| 2E0Y0L N mady YN RAGKA. Y0 0Ly i,
COMBNAANE. oM dami . Lo, aun(eYyor
soaanaMa’ ) snoatiein noy. 0 UMYt uedd
YO Yop. hadal +  manond. hadod. buy . ore, (Lo
™on._ aenxanin... (e el exoAt.. om . samy

Connn._oun (LYY Y .

\(f( ResultsPlus
Examiner Comments

Mark points 2, 3 and 1 are illustrated in bullet points 1 and 3.
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(iii) The diagram shows the evolutionary relationship between three species of
snailfish and a zebrafish,

Tanaka's snailfish
Yap hadal snailfish
Mariana hadal snailfish

Common ancestor ——

Zebrafish

T ¥ T L L MHHOD rs a
200 100 0 e

Analyse the diagram to describe the m?utlonary relationship between these
four species of fish.

(3)

- Vephadal snail fish. m\d Masona.
.............. haa!,o.l Shaulgish Shame the mast recent
)._Ancestor. Yaf hadal snailfish and

h fsh's. ancesfor. shaves
........... WamammmTst SHQIVFigh .

.................. gpme/s g
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N &{ ResultsPlus

/'--. Examiner Comments
Mark points 3, 4 and 5 are illustrated here.

-

o
r
-

¥\ ResultsPlus
\ Examiner Tip
This is another example where the number of marks allocated to a

question will help guide you to how many descriptions you should be
making to access full marks.
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Question 7 (b)(iv)

The first of our two levels-based questions saw a wide range of responses, with a number of
candidates scoring the Level 3 marks. It was, on average, a higher-scoring question than the
second question of this style, Q09(c).

There was some confusion between allopatric and sympatric speciation, which we tried to
ignore where possible and there were candidates who thought that the selection pressures
caused the mutations, which is a misconception we have seen before. The section that
candidates performed best on was the natural selection section but there were some weak
descriptions that were barely above GCSE level and there was the usual confusion between
genes and alleles. Very few candidates made any reference to epigenetics. This did not
surprise us but we felt that they should be credited if they did. We designed the level
descriptors in such a way that this was not required to access the Level 3 marks.
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*(iv) The Mariana hadal snailfish and the Yap hadal snailfish were caught in
separate trenches hundreds of kilometres apart.

Explain how these fish evolved to become separate species.

(6)
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This is a Level 3 response which demonstrates particularly good
understanding of allopatric speciation and selection pressures. This
candidate does imply that the different environments cause the
mutations but we ignored this as much as possible as it did not
contradict anything they had said. It is quite a short response but it is
clear that this candidate understands speciation.
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Examiner Comments

This is another Level 3 response that demonstrates a good
understanding of natural selection and the fact that it will occur in both
trenches but leading to different phenotypes.
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Question 8 (a)

Candidates know the macrophage antigen-presentation to T helper cells story but only the
more able candidates realised that in a mRNA vaccine, the macrophages synthesised the
actual antigen themselves. This resulted in our first two mark points being less frequently
awarded. Quite a few candidates thought that the mRNA was presented by the macrophage
but we ensured that this was only penalised once. Vague responses did not specify that the
population of T cells that were presented the antigen were the T helper cells.

8 Vaccines are being developed to stimulate the immune response to destroy
cancer cells.

Some of these vaccines contain mRNA that codes for specific antigens found on
cancer cells,

(a) These vaccines deliver the RNA into antigen presenting cells, such

as macrophages. w ﬁ'ﬂ Li'v w /M e
Describe how the delivery of mRNA into macrophages results in antigen

presentation by these cells. _
(4)

WUlise Miwecfloge Lilesomes. Ml i trisiso vt o .

/fphm f&r‘./aro et ®entisin. frotias.....
R—- 4

1Yo gt fr0Rnd Be. ftsendTdh. . ﬂmma/zig;

fé// Iwmw Wl \ons... 00 Mtr. ﬁWayﬁmﬁ‘-\jtﬂ

ﬂﬁw i feom frotrafhoge Hot preand. @8

GCE Biology B9BIO 01 44



™
\-\.

N / ResultsPlus
/--.‘: Examiner Comments

This response illustrates all our mark points except mark point 2, which
tended to be seen the least frequently.

< ResultsPlus
<)

Examiner Tip
Read the question carefully and work out where your answer should
begin and finish. In this question your answer needs to start with the
introduction of MRNA and end with the actual presentation to the T
helper cells. The number of marks allocated to the question will then
give you an idea of how many steps you need to include.
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Question 8 (b)

Candidates made a really good attempt at this compare and contrast question with very few
blank responses seen. However, the responses highlighted just how much confusion there is
between the two types of immune responses. Some of the more frequently seen
misconceptions were that the HIR had two stages and the CMI only one, T helper cells were
only involved in the HIR and not the CMI, that macrophages presented the antigen in the HIR
and infected host cells in the CMI, the HIR was faster than the CMI and that antibodies killed
the pathogens in the HIR.
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(b) Antigen presentation results in the stimulation of both the humoral immune
response and the cell-mediated immune response.

Compare and contrast the humoral immune response with the cell-mediated
immune response.
(4)
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This response illustrates some of the misconceptions but nevertheless
illustrates some good understanding of the two types of immune
response. We awarded mark points 8,4, 3,6 and 7.

v ResultsPlus
<

Examiner Tip
Compare and contrast means that you must give similarities and
differences to access full marks. The points you are making should be
in pairs for each aspect you are comparing or contrasting. Do not write
two separate descriptions because we cannot piece your answer
together with this command word.

GCE Biology B 9BI0 01 48



(b) Antigen presentation results in the stimulation of both the humoral immune
response and the cell-mediated immune response.

Compare and contrast the humoral immune response with the cell-mediated
immune response.

(4)

% ResultsPlus
Examiner Comments

This response illustrates good exam technique for this type of
question; the different aspects have been paired together and both
similarities and differences are given. We awarded mark points 2, 4, 7
and 6.
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Question 8 (c)

Unfortunately, many candidates wasted time writing about the development of the immune
response and did not start their story with the actual products. Mark point 2 was lost by
some candidates who thought that the antibodies themselves destroyed the cancer cells. It
was also very obvious that many candidates do not know the differences between an
antibody’s role in agglutination, opsonisation and as an antitoxin; many candidates just wrote
down all three roles.

o
(c) These vaccines stimulate both the humoral immune response and the

cell-mediated immune response.

Explain how the products of these responses result in the destruction of
cancer cells. -
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ﬂ ResultsPlus
Examiner Comments

This response was awarded full marks for scoring mark points 1, 3 and
4.
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(c) These vaccines stimulate both the humoral immune response and the
cell-mediated immune response.

Explain how the products of these responses result in the destruction of
cancer cells.

(4)
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Examiner Comments

This response illustrates the lack of clarity that many candidates have
between opsonisation and agglutination.
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Question 9 (a)(ii)

The responses to this question were encouraging. This is a different context for testing the
role of the electron transport chain but many candidates coped well and picked up marks.
Mark point 4 should have been one of the most accessible but many responses were too
vague, just referring to cell death or that the fish cannot swim.

(ii) Explain why inactivating cytochrome c oxidase could be fatal.
(3)
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Examiner Comments

This is a logically thought out response demonstrating the majority of
our mark points.
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Question 9 (b)(i)

Definitions of epigenetic modification were disappointing with very few candidates giving us
both halves of the definition.

(b} The adaptation of these fish to H,S in their environment is thought to be due to
epigenetic modification by DNA methylation.

(i) State the meaning of the term epigenetic modification.

1)
O0nonee o %enec)e@mmmmm@

This candidate clearly knew the meaning of epigenetic modification.

(. /
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Question 9 (¢)

This levels-based question was not answered as well as the one in Q07, despite our massive
hint in the previous part to this question that this was all about epigenetic modification. We
read lots of responses that simply described the data being shown in the graph. The
candidates who had realised that they were expected to discuss the data in terms of
epigenetic modification were quite often limited to a Level 2 response as they did not apply
their knowledge to the fish in the H,S environment.
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*(c) The effect of hydrogen sulfide (H,5) on DNA methylation in these fish
was investigated.

The flow diagram shows part of the method used in this investigation.
All the fish kept in the laboratory were in water with no H,S.

Male and pregnant female fish from an environment
with H,S and from an environment with no H,S Analysis of DNA from wild
were collected » fish for DNA-methylated
(wild fish) i

l

The two groups of fish were kept in a laboratory and
the pregnant females allowed to give birth

(first generation)

The first generation of fish were kept in a laboratory

and allowed to reproduce
These fish were kept in a laboratory and the Analysis of DNA from second
pregnant females allowed to give birth ——3 generation for DNA-methylated
(second generation) regions (DMRs)

A CpG site is a region of DNA where a cytosine nucleotide is followed by a
guanine nucleotide on the sense strand.

The DNA was analysed for the number of DNA-methylated regions (DMRs) at
areas of DNA with different CpG densities. The numbers of DMRs for each group
of fish were then compared.
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The graphs show the increase in the number of DNA-methylated regions (DMRs)

in each group of fish.

Graph 1: Wild male fish
fish from environment with H,S compared
with fish from environment with no H,S
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Graph 3: Second generation male fish
fish from environment with H,S compared
with fish from environment with no H,S
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Graph 2: Wild female fish
fish from environment with H,S compared with
fish from environment with no H,S
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Graph 4: Second generation female fish
fish from environment with H,S compared
with fish from environment with no H,5
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Discuss the results of this investigation.
(6)
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This is an example of one of the stronger responses that we saw. This
candidate has identified that epigenetic modification is involved so has
given some facts about that first. They then have looked at the
information that we gave them about H5S and cytochrome c oxidase

and put it all together to discuss the data.

s ResultsPlus
e

Examiner Tip
Always look at the information that we have given you and then try to
incorporate it into your answer; information is there for you to use.
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*(c) The effect of hydrogen sulfide (H,5) on DNA methylation in these fish
was investigated.

The flow diagram shows part of the method used in this investigation.

All the fish kept in the laboratory were in water with no H,S.

Male and pregnant female fish from an environment
with H,S and from an environment with no H,S Analysis of DNA from wild
_ were collected » fish for DNA-methylated
(wild fish) regions (DMRs)

The two groups of fish were kept in a laboratory and
the pregnant females allowed to give birth

(first generation)

|

The first generation of fish were kept in a laboratory
and allowed to reproduce

v

These fish were kept in a laboratory and the Analysis of DNA from second
pregnant females allowed to give birth generation for DNA-methylated
(second generation) regions (DMRs)

-

A CpG site is a region of DNA where a cytosine nucleotide is followed by a
guanine nucleotide on the sense strand.

The DNA was analysed for the number of DNA-methylated regions (DMRs) at
areas of DNA with different CpG densities. The numbers of DMRs for each group
of fish were then compared.
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The graphs show the increase in the number of DNA-methylated regions (DMRs)

in each group of fish.

Graph 1: Wild male fish
fish from environment with H,S compared
with fish from environment with no H,S
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Graph 3: Second generation male fish
fish from environment with H,S compared
with fish from environment with no H,S
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Graph 2: Wild female fish
fish from environment with H,5 compared with
fish from environment with no H,S
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Graph 4: Second generation female fish
fish from environment with H,S compared
with fish from environment with no H,S
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This candidate has taken a slightly different approach by looking at
each graph and discussing the data in terms of epigenetic
modification. Another example of a good Level 3 response.
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Paper Summary

Based on their performance on this paper, candidates should:

Read the whole question carefully, including the introduction, to help relate your answer
to the context asked. Quite often, early parts of the question will be designed to give clues
to latter components which might appear more obscure due to an unfamiliar context.
Use all of the information provided in the question to help you with your answer, eg
graphs and tables of data including the labelling; this is particularly important in the levels-
based questions.

Make sure when asked to explain your answer that you have effectively included terms
such as because, so, therefore, as a result, in your response. Make sure that you do not
simply describe the data or repeat the information in the question that we have given you.
Set out calculations carefully showing each stage of your working in case a mistake is
made at the final step. Also check that the magnitude of the answer and the units makes
sense in the context of the question and consider how you should express your answer if
we have not given you instructions on how to do so.

Be specific in your vocabulary avoiding vague terms such as amount and use something
measurable such as volume or mass. Avoid using the term reproducible and refer to
significance or valid, whichever is more appropriate.

Ensure diagrams accurately represent exactly what is being drawn and that the label lines
are touching the structures that they are pointing to.

Attempt all questions and avoid leaving blanks, as blank answers are guaranteed zero
marks.

Look at appendix 6 and 7 of the specification to familiarise yourself with the command
words and the examples of the mathematical calculations you are expected to be able to
perform.

63 GCE Biology B 9BI0 01



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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