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Introduction

This paper was typical of previous 9BI01 papers with a range of questions from the
frequently tested specification points and some of the less commonly tested areas. Some of
the more frequently tested topics were in a similar context to the previous year although
there were a few questions where candidates had to apply their knowledge to unfamiliar
situations. Many questions made use of similar command words but there was a significant
number of candidates who still struggled to explain data that was supplied to them.

There were a range of responses in the two levels-based questions and it was evident that
some had been well prepared on how to answer these type of questions, ensuring that they
made use of the data that was supplied to them. In the ten multiple choice questions, there
were also a range of responses with candidates finding the identification of the type of DNA
in mitochondria the most challenging.

The statutory number of maths questions were included in this paper. Many candidates
demonstrated their ability to manipulate data in the maths based questions although it was
noted that a significant number struggled with the calculation of an appropriate ratio when
given data.
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Question 1 (a)

This question was meant to be a straightforward start to the paper, testing candidates
knowledge on the structure of the blood vessels. Many demonstrated that they knew that
both veins and capillaries contain endothelial cells and that veins had valves but there were a
significant number that got one or both of these elements incorrect.

' 1 Blood is pumped around the body in blood vessels to supply cells with nutrients
and oxygen.

(a) Which box in each row of the table shows where endothelial cells and valves
are found?

(2)

Endothelial cells = X B X

Valves X X = B

ResultsPlus

Examiner Comments

This response demonstrates that the candidate identified both parts of
the question correctly.

<.B ResultsPlus

Examiner Tip

Remember that all blood vessels contain endothelial cells as part of
their structure.
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Question 1 (b)

This question proved to be challenging to some candidates. Some who understood what was
being asked in the question referred to hydrostatic pressure but did not relate this to the
pressure being higher at the arteriole end, and therefore did not gain the mark. Candidates
also needed to be clear that this was taking place through the capillary walls.

(b) Nutrients and oxygen pass into cells from tissue fluid.

Explain how tissue fluid is formed.
(2)

Tissve Jluidn formed  due bo NUAXOSFORC

................ fmouregmu W%mforu_, e

1Y pumps. bioodk: H\jcu

......pmowtms \MSV\P){ Ok drt axren 0l ol Of... e
-Lapioxy.. nan NCOoK S praso. Nt O POSNCS

.................. Vich SN enovgh Euronga. gaps. ..

M e COpiLL ooy WOMS. Plasmo (Total for Question 1 = 4 marks)
(J'{hmi\% ,0UEs 7 CUL\'\\‘J

prefsure W COwp WOSTOS

ﬂ ResultsPlus
Examiner Comments

This is an example of a good answer. The candidate has described
both marking points clearly.

< ResultsPlus

| Examiner Tip

Do not confuse the formation of tissue fluid which is what is formed to
bathe cells with the formation of a tissue.
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Question 2 (b)

This question was generally well answered with many candidates demonstrating that they
had a clear idea of the differences between amylose and amylopectin. It was evident that
many had been prepared well in ensuring that they also include the ways in which the two
structures were similar to each other. Several candidates got the two molecules confused
and they were not clear on stating the differences between the two, due to the way that their
answer was constructed, not due to their lack of knowledge.

(b) Compare and contrast the structure of amylose and amylopectin.

3‘3603&%0-«@’:& ..... o

N

¢ { ResultsPlus
/--._ Examiner Comments

This candidate clearly describes the differences at the start of their
response, ensures that they are clear on the isomer of glucose and
then goes on to make clear comparative statements.

”V ResultsPlus
\

) Examiner Tip
Take care to not just describe the two molecules you are asked to
compare in separated statements. Use a linking word such as 'but’ or
'whereas'.
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(b) Coifipareand contrast-the structure of amiylose and amylopectin, = V/44 |/

(3)

e " CPIAJ ORI S CONEA SEWL. . M RN ULy IO, PRI LS.
s O e D I BRI IAMNUIR. ..

o AR .. QPIANNLIR. (LY. QTN Y. B OMA LG U L. DN hEree ...

e CUAIPAQ PRI, GRS CONEUNDY. DDA 4,0 AP M R
oA LSS MMACLS e

e GPUALOSR VONCAMAL S, 8 6@ P on UL CAUL. ML

. ResultsPlus

Examiner Comments

This response only scored 1 of the available marks.

They got confused with the bonds present and were not specific on the
monomer present in the molecules.
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Question 3 (a)

This question was intended to be fairly straightforward, but candidates were not specific
enough in their answers and often repeated the words "appropriate cells" that were given in
the stem of the question. Some also went on to include information that was tested in the
following question.

M’fﬂﬁﬁargrp&gﬁcﬁﬁn‘#ﬁud;‘aﬂnhggﬂ.j‘an

Fotl Suclace....So. 7’&_.7. am_’j; e LH@.... 30 . LFiC.. AOSE ...

: fﬂ/ﬂﬁdz‘&y/pﬁeﬂmmwubfacﬁﬁmmﬁﬁﬁf-z‘m
c&/jmﬂdi«ge{hmwﬁamfﬁ%&-y-s*mhunéa.mm

Ao Abipa. A wicel.. froteing.. and. il il pacticled...

M\

ﬂ ResultsPlus
Examiner Comments

This response was clear enough to gain the third mark point, but did
not make it clear that the virus has to bind to the host cell and the
location of the antigens was vague.

3 Viruses can replicate using the lytic cycle.

Viruses can be grown in a laboratory by culturing them with appropriate cells.

(a) Explain why viruses have to be cultured with ‘appropriate cells’
(2)

ﬂewanmjQ{}vmea\jjofM\h&.&ﬂ#ﬁammﬂm
........ OF. DNA Gl .. Ni0ASRS. RGN SPeC S Rebeit ..
...... ﬁacﬁpmf.;onhgsuujam.qhmi—c&um&-mej
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N { ResultsPlus
/--._ Examiner Comments

This response clearly demonstrates the first two marking points
although the first part of their response is not relevant.
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Question 3 (b)(i)

Many answered this question well and demonstrated a good knowledge of the processes
that must take place inside the host cell before the number of viruses would be recorded as
increasing. Unfortunately, some gave a good answer but did not relate their points to a time
delay and therefore lost out on being awarded marks.

(i) Explain why the number of viruses did not start to increase until
after 20 minutes.
(3)

LONSSEMOM . DS Y aNRS. et Lo re \r\{‘—e_c_hn,g ..... atnef ceis.

IR OnNY Ay ek e NS oNe O A K\g il

..... BV AN T T S V7l @ AR N X~ S S SR = o . o N w2

N

¢ { ResultsPlus
I/--.. Examiner Comments

This response gained all the mark points and made a clear enough
reference to the time delay.

CT\ ResultsPlus
\ Examiner Tip
Make sure that you read the whole question and relate each part of

the answer to the time delay.
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Question 3 (b)(ii)

This question tested the ability of candidates to read data from the graph and convert them

from log values. Many could read the graph accurately but then struggled with the second

part of the question. Those that did both steps correctly generally also paid attention to the

need to produce an answer to 3 significant figures in their final answer.

(i) Calculate how many mor@wiruses are present at 70 minutes than

at 50 minutes.

Give your answer to three significant figures.

» :fo mins = 104 V'ime}.
. SO My > \O® 7 piruae)

N \07-10%7 = qu Geg\2. 166 VILED
= QSO0O00 Vivusesyo

2 Siy-figuey Answer .95 0.0000

(2)

(Total for Question 3 = 7 marks)

- -*\

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

calculation.

In this response, the candidate has clearly laid out all their steps in the

'f‘ ResultsPlus
\

) Examiner Tip

you may gain some marks.

Always include your working as, even if the final answer is not correct,

11 GCE Biology B 9BIO 01



Question 4 (a)

This should have been a fairly straightforward question, but it transpires that very few
candidates knew the source of the oxygen in the glucose. The command word in this
guestion was to name the inorganic molecules and so if candidates wrote the formulae, they
did not gain any credit.

4 Photosynthesis results in the production of GALP. This molecule is used by plants to
produce glucose and other organic molecules.

(a) Glucose consists of the elements of carbon, hydrogen and oxygen.

Name the inorganic molecules that supply these elements for photosynthesis.

Carbon ... (e s 1o s U o L E 1 a0 s L -

e [T T T L, w

- .'\ —
ﬂ ResultsPlus
Examiner Comments

This response clearly demonstrates that the candidate knows the
origin of the inorganic molecules.

4 Photosynthesis results in the production of GALP. This molecule is used by plants to
produce glucose and other organic molecules.

(a) Glucose consists of the elements of carbon, hydrogen and oxygen.

Name the inorganic molecules that supply these elements for photosynthesis.
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AN

ﬁ/ < ResultsPlus
/--._ Examiner Comments

This was a typical response that only scored 1 mark.

"V \ ResultsPlus
\

| Examiner Tip
Always read the question carefully and if the command word is to
name something, then do not use shorthand.
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Question 4 (c)(i)

This proved to be very challenging as candidates were expected to demonstrate the purpose
of the Calvin Cycle and its contribution to growth, not simply describe it. Many also used up
the answer space describing some of the stages of respiration because they recognised the
name acetate. Some recognition was given in these cases, but many just gave lengthy
descriptions that did not answer the question. Having said this, there were some candidates
who did read all the information provided and applied their knowledge in the appropriate
context.

L=r

\/ / ResultsPlus

X Examiner Comments

In this response, it was clear that the candidate realised that the
acetate compound was being used to make the compounds that would
usually be made in the Calvin cycle. They then related their answer to
the compounds being converted to those that could be used for
growth.

They gained 2 marks.
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Question 4 (c)(ii)

This was quite straightforward and answered well by many, but some candidates were

thrown off by the mention of plant based food and the use of renewable energy, so did not
gain the mark available.

(i) The scientists hope that this technique will be able to produce
plant-based food.

State one advantage of using this method.

Give a reason for your answer.
(1)

N

ﬂ ResultsPlus
Examiner Comments

This response demonstrates the sort of answer required to gain credit.
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(ii) The scientists hope that this technique will be able to produce
plant-based food.

State one advantage of using this method.

Give a reason for your answer.

...... Nt s oo et > g dboreboton

N\

iﬁ ResultsPlus
Examiner Comments

These might be advantages, but they do not relate to the whole
question. So in this case, the candidate did not gain credit.

-
r
-

- V ResultsPlus
D

| Examiner Tip

In this sort of question, think carefully about the information that you
have been provided for the whole question.
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Question 5 (d)(i)

There was a range of responses seen to this question with many demonstrating that they
had a good understanding of the specific immune response, but full marks were only gained
if candidates related the points that they made to the data given. In order to do well in this
guestion, it was also necessary to read the information above the graph which some failed to
do and therefore their answer was not always given in the correct context.
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() The graph shows the number of T helper cells in the lymph nodes that drain
the part of the body where the vaccine was implanted.

40
Number of 30
T helper cells 20
/ x10° cells per cm?
10
0

0 1 2 3 T 21
Time after implantation of vaccine / days

Explain the results shown in the graph.
(3)

...........

U‘mem@hwﬂmh&#“’““d&\:i\-@ e hack ok ovegean gk
Meuony WA Ao e et 9 stk T
. L\ A Ly et ey B MUUO PR R
hq‘.%\,qmm\:& MOy “P : N

X QMU0 LU tON> Bad AADR ettt
AT A e S Wil hcacid Lt

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

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

= Do 3 4o 2\ W NS Adecasoms O no vt 4-umm
VAVESLI- SV N X Lp.su‘,'h iwd L *.Mhpv’"tt,u.l ) h wlv v |

Wi d.dwtkd{trt avAn\e CY T-eer m\w e L(AW
R -

/ ResultsPlus

Examiner Comments

This response gained full marks. The candidate clearly relates their
answer to the data provided.
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40 E r
]
Number of a0
T helper cells 20
/ x10% cells per cm?
10

0 ---_l

0 1 2 3 7 21
Time after implantation of vaccine / days

Explain the results shown in the graph.
(3)

T\U’ Mumber OF T\ - \n.zﬁ{»r v dackste pam
0. ke X omd.. A v D fallame umw

?\ keacs . HMS 404 Attt
IVW/rn \wys il Moot thx Penting. Gl

k\m: - \.uLQW W com bid to achiuekt
__.Lm &lLowmg x:,dl«& BTN wm

S Y -

<££ ResultsPlus
Examiner Comments

This response scored 0 marks. There is a reference to the data at the
start but their explanation has no time reference.

<0
R \ ResultsPlus

Examiner Tip
Look to the number of marks on offer for 'explain' questions and then
try to use make the same number of points in your answer, clearly
referencing the data.
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Question 5 (d)(ii)
This question was answered better than Question 5(d)(ii) with many candidates

demonstrating a clear understanding of the difference between the primary and secondary
immune response.

GCE Biology B 9BI0 01 20



(ii) In part of this investigation, mice had the vaccine implanted 35 days before
being infected with E. coli.

A control group that had not received the vaccine was also infected

with E. coli.
The levels of antibody in the blood of both groups of mice were determined.
The graph shows these resuilts.
6
“4mice with vaccine implanted
4
Concentration BV
of antibody / a.u.
2
sezasd control group of mice
0 1 | !'
Time after infected with E. coli
Explain the results shown in the graph.

(3)

.......... ARCY *Chh“nkﬁénugﬂi-mu.?rndu.md.nhmﬁnﬂum.

OOE SR AR YOS SR e ad SR adaes gucely. oo
\neonen (Total for Question 5 = 10 marks)
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AN

<&<Results?lus
Examiner Comments

This response gained all the possible marks and clearly explained the
rapid increase in antibody production.

”\”J ResultsPlus

) Examiner Tip
There is no specific time period defined on the x axis but when time is
mentioned, it is expected that candidates will realise that one response
is much quicker than the other.

Jhe. graph shows. Jhat. mice.dhat had the vacane Implanifd.....
_prior_had higher concentration 0 Oniibodies presenial tme...
AnCregsed n. comparison 0. the contiel Qroup Of Mull... . .
With No_antib0ditd. This is becayse the mice with b0 . . ...
Va(UN o 9oing 3hrough she second infection 5109¢. . ..
Q5. e vacing inisiared the humoveal tespohde. which. ...
_.p.[.ﬂ.‘.d.u.u.a.....cmj..'1.h..u.m£.:£......ﬂ.nﬂ......I..,..m.E.m.ﬂ..r..L}..,..,..c.a.lu.,..._,.l.h..e_._...___I,._..m.z.m.a..p,y..................,.,.....,..
SANS 0h stesnd ineceion (apidiy pleduced Onfibodies

...ku..i.....m.f,_._..mmj..g.@.n......m.c.........,c..u.n.i.j..ﬂ.!......q.m..u,a....,.o.ﬁ.....,m.i,c.f.....M......,,,g..a..i..n. _AREOYQH...
fhe First humouray respony whicth tagts (ggg{ht protoce %“‘""‘"ﬂ/pnrm&

uestion 5 = 10 marks

AN

%gResultsﬂus
Examiner Comments

This response gained 1 mark for the presence of memory cells in the
vaccinated mice, but did not use appropriate terminology to gain any
more marks
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Question 6 (c)

A good number of candidates answered this question well enough to score three of the four
available marks by explaining positions 1-3. There was only a small number that related the
positions of bands 4 and 5 to the mitochondrial DNA. As this question was about analysing
the data provided, there was no credit for describing the process of electrophoresis and if
their answer did not make it clear that they knew the bands were DNA, then they did not get
credit.

23 GCE Biology B 9BIO 01



(c) Gel electrophoresis can be used to analyse the DNA of a person.

The diagram shows some of the bands produced when the DNA of a family was
analysed using gel electrophoresis. A

Position 1 e bl
Position 2 MR o [ o R
A LS e
Position 3 s s oy
e . -
Position 4 —— e [ [SE—
—— Rt | | [
Position 5 ——
Mother Father Daughter Son 1 Son 2

Analyse the information to explain the bands found at positions 1 to 5 in this family.
(4)

Pb':'\‘ah ".:l %-J:»\} o P""'\“". \ Oara Of\\‘j #pw\é 1N MR o du‘t}uﬂ Has O
Mb«b\x' b&.ﬂ%“h‘owaw
Loadn 2 Bons o et T Jound e 00 M o vt S o\ o
gane. box laghs for W ke g DN
Qm\m- 2 Paondaod paabe 3 ) i d[,n... M{* 0nh 32m | 3:« _2- Mg
%\.M N, e b ndipaded Gt

Cromiom, esnartink ol makonyl v petenst Oeremarzenn)

/ ResultsPlus

Examiner Comments

In this response, the candidate gained all the marks on offer by clearly
explaining the positions of bands 1-4.
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%Z ResultsPlus
Examiner Comments

In this response the candidate scored 1 mark at the end of their
response. They wrote irrelevant information about the electrophoresis
process in the first part of their response.
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Question 6 (d)(i)

Many named this type of mutation correctly although there were incorrect answers. An
example of a common incorrect answer was the use of the term point mutation, which was

not specific enough to get the mark.

(d) A mutation in the tRNA"* gene in the mitochondria replaces one uracil with a
cytosine in the resulting tRNA molecule.

The diagram shows the position of the uracil that is replaced with cytosine in a

tRNAY* molecule,

(i) Name this type of mutation.

,,,,,,,,,,, Sonshirurion,

uracil replaced with cytosine

%{ ResultsPlus
Examiner Comments

This response demonstrates a clear answer to the question posed.
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Question 6(d)(ii): This question proved challenging for many and some were thrown by the
use of the word 'structure' and got confused with protein synthesis. There was a good
number that correctly identified the lack of the formation of hydrogen bonds and the impact
that this would have on the structure.

Question 6(d)(iii): This part of the question also proved to be challenging because
candidates were not specific enough in their answer and often failed to use key words such
as anticodon or state where the amino acids were being taken to. The mark scheme
expected paired statements and often candidates showed that they had an understanding of
the process, but gained one point from a paired statement.

(i) Explain how this mutation could affect the structure of the tRNA“* molecule
shown in the diagram.

27 GCE Biology B 9BI0 01



(iii) Explain how this mutation could affect the role of the tRNAY* molecule.

/

iﬁ ResultsPlus
Examiner Comments

In this response, the candidate scored full marks for both of the
question parts.
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(i) Explain how this mutation could affect the structure of the tRNAY* molecule
shown in the diagram.

(2)

2 Chunges popmary. Simthave. Sa ferbaung Stoa ttune
i gl UAD TR e Sretig—SHe Wmnd Uceel

............ 3]

oxndiRg Sile wil Chunge ws prjn wil

T RARUY,. SHTUAUR. CRunGes. WS prjry (¢ ure
n

Codon us e unhcodoent OF KLUAMS (W huwe
| o toma '__

\ N
iﬁ Examiner Comments

This candidate got confused with protein structure in the first part, but

managed to gain a mark for describing that the anticodon would not
bind to the codon on the mRNA.
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Question 7 (a)(i)

This was quite well answered with many candidates recognising that they needed to refer to
glycolysis. Fewer went into sufficient detail to gain both marks.

These birds all have mitochondria in their red blood celis.

(a) More than 90% of ATP is produced by mitochondrial respiration.
(i) Describe how the remaining ATP is produced.

(2)
AR A EO IS S o A A IO PLOASED o Y UROSL. ... (5. pROS PROCY O E D
.. pRSRNOIYIOLed. .. oG 2ua0 ... Sme Then. oo, QlycerotS. .

.5....,..,.p.n.nsp,nat..:.,.,,.....i-.n..,,.......p.ujr:..u..u.n.-!::...,...........!I:h.i.;.,........p.::.n:iu.c.n.:,............n?r.ﬁ...,..,..,hﬂ..,.,.,...,.,..........................

supstoare... evel. .. enespooty loei @ . ADE e Bt T2 AT

N\

ig ResultsPlus
Examiner Comments

This response includes all of the available mark points.
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Question 7 (a)(ii)

In this question, candidates were expected to apply their knowledge of the role of protons in
respiration. A good number demonstrated this, but did not make it clear that the rate at
which they moved through the ATP synthase would be slower. Some demonstrated
knowledge but could not gain credit as they stated that there would be no concentration
gradient and no ATP generation.

(ii) In the mitochondria, ATP is synthesised on the inner
mitochondrial membrane.

Leakage of protons (H*) across the inner mitochondrial membrane reduces
ATP synthesis and generates more heat. This is called leaked respiration.

Explain why leakage of protons reduces ATP synthesis.

AN

ﬁ/ < ResultsPlus
/--._ Examiner Comments

This response gained full marks.
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ResultsPlus

Examiner Comments

In this response, the candidate said enough for mark point 3 only.
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Question 7 (b)(i)

Many calculated the magnification correctly, but some did not measure carefully enough or
divided the bird size by the size of the image instead.

(i) Calculate the magnification of the photograph of the blue tit.

Measure from the top of the head to the tip of the tail.

{ﬁ i = 0-3hx

@ 104

(1)

Answer ... C 3 X ...

.--II.\ i F
S{ { ResultsPlus
I/--._ Examiner Comments

This candidate has included their working and written the correct
answer in the answer space provided.

"V ResultsPlus
\

| Examiner Tip

Take time to measure any images as carefully as you can.
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() Calculate the magnification of the photograph of the blue tit.

Measure from the top of the head to the tip of the tail.

yimm Tl KL
f%\ 120 Mm
N T = 2442
2-q%
ilcm \Zowrn

Answer XQvﬂlS

AN

ﬂ ResultsPlus
Examiner Comments

This candidate measured the image correctly, but did the calculation
incorrectly.
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Question 7 (b)(ii)

This was poorly answered, suggesting that many candidates need to work on the calculation
of ratios when given information. Many used the correct information but did not give the
simplest ratio or give the ratio the correct way round.

(i) Calculate the length from head to tail: mass ratio for the great tit.

Give your answer to one decimal place.
(1)

(Y4 - '%

-\
T
Oﬁrgf’c

5% p Answer .. Q-5

- #\

Y { ResultsPlus
/--.. Examiner Comments

This is an example where the candidate has completed the calculation
correctly.

(i) Calculate the length from head to tail : mass ratio for the great tit.

Give your answer to one decimal place.

‘a 1% (1)
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ﬂ ResultsPlus
Examiner Comments

Many candidates gave this as their answer.

| Examiner Tip

< ResultsPlus

When asked to calculate a ratio, the part that is second in the ratio (in
this case, mass) should have 1 as its value.
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Question 7 (c)(i)

This was a fairly straightforward question with a range of responses. Many were able to gain
one mark, but did not relate their answer clearly to the investigation that was being carried
out.

(i) Explain why well-stocked bird feeders containing nuts were available
throughout this investigation.

% ResultsPlus
Examiner Comments

This response includes all 3 of the available marks.
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Question 7 (c)(ii)

In this question, there were three graphs and many candidates realised that they needed to
refer to all of them in their answer. However, some spent two long describing and/or
explaining the first graph and therefore restricted their answer to a Level 1 response. To gain
access to the highest level, candidates needed to explain at least two of the graphs but also
make reference to the error bars or lack of them. They also needed to refer to the
significance of the seasons and the size of the birds

Explain the results of this investigation.

Use all the information in the question to support your answer.

(6)
1o araph 1, thure i_mere [ higher mean vilume of witechovaria
!Wfofb!owffflfi:MaMfHVHMfWﬂUSfiﬁ,,wn%grﬁﬂfhfhnumg

the qreatest vilume of wnitodhondra in lroth autumn anel wintes

""""""""" 77% compred 7
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Examiner Comments

This response gained full marks although there is some irrelevant
detail at the end.
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Explain the results of this investigation.

Use all the information in the question to support your answer.
(6)
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/--._ Examiner Comments

This candidate has only included a description of each graph and so
their answer is limited to 2 marks
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Question 8 (a)

The key to this question was the timing of the acrosome reaction. Unfortunately, many
candidates demonstrated their knowledge of the enzymes and what they did but did not
relate this to timing, and so gained no credit. Few gained the last point regarding what would
happen if the acrosome reaction was taking place too late.

8 Changes must occur to mammalian sperm cells as they pass through the female
reproductive tract, if successful fertilisation is to take place.

Capacitation results in changes to the sperm cell membrane and increased motility.
The acrosome reaction (AR) must follow capacitation but not too soon nor too late.

(a) Explain why the timing of the AR is important for successful fertilisation.
(3)
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Examiner Comments

This is an example of a response where the candidate addressed all 3
mark points clearly in their answer.
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\) \ ResultsPlus

Examiner Tip
Read the question carefully. Don't be tempted to see a key word and
then write what you know about it without putting it into the context of
the question.

8 Changes must occur to mammalian sperm cells as they pass through the female
reproductive tract, if successful fertilisation is to take place.

Capacitation results in changes to the sperm cell membrane and increased motility.
The acrosome reaction (AR) must follow capacitation but not too soon nor too late.

(a) Explain why the timing of the AR is important for successful fertilisation.

(3)
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ﬂ ResultsPlus
Examiner Comments

The candidate has gained the third mark point, but not linked their
point on the enzymes to the acrosome reaction taking place too early.
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Question 8 (b)

This question challenged candidates in terms of the information that they needed to
assimilate and in terms of the instructions as to how they were meant to complete their
answer. It is always important to read all the information provided and to try to give a
complete answer when filling out grids or multiple choice questions.

(b) A protein is involved in the timings of capacitation and the AR.

This protein exists in two forms: protein G and protein G-F.

Protein G-P results in the stimulation of capacitation and protein G results in the

inhibition of the AR.

Protein G-P is located in the midpiece (neck) and flagellum of the sperm.

Protein G is located in the head region of the sperm.

The levels of these two forms of protein change just before capacitation, during

capacitation and just before the AR.

Complete the table to show which form of protein is present and which is absent.

If the protein is present put a tick (v') in the box and if the protein is absent put a

cross (%) in the box.

(4)

Examiner Comments

Just before capacitation v X

During capacitation v v /

Just before the AR X X v
ResultsPlus

This candidate has read the information and the instructions carefully
and gained 3 out of the 4 available marks.
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Just before capacitation

During capacitation

Just before the AR

&\&\
<

ResultsPlus

Examiner Comments

This candidate has not completed all boxes and so could not gain any
marks.
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Question 8 (c)

Many candidates were able to pick up at least one of the marking points here, but it was
surprising that so few made the link to epigenetic modification in their answer. Again, marks
were not obtained if the candidate had not made their answer specific to the question being
asked. A number used the whole answer space to include detail on how the gene would be
switched off but would usually only gain the first mark point.
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‘%j ResultsPlus
Examiner Comments

This response was given credit for epigenic modification and therefore
also gained full marks. It is included here because they have given a
good example of how mark points 3 and 4 could be achieved.

~ 1
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M4\ ResultsPlus
\/

) Examiner Tip

Always relate the material that you have covered in the course to the
context of the question.
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(¢) In some infertile males, the gene coding for protein G is methylated.

Explain why DNA-methylation of this gene could result in infertility.

mesingg L com ¢
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?‘( ResultsPlus
Examiner Comments

This response clearly relates DNA-methylation to the context of the
guestion and although they did not mention epigenetic modification,
they gained the other 3 mark points.
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Question 8 (d)(i)

Surprisingly here many reused the work 'knockout' in their answer which meant that a
significant number of candidates repeated the stem of the question. As the question also
stated, they needed to relate their definition to the context of the question which was what
the second mark point was aimed at.

(d) Scientists have used 'knockout’ mice to investigate the effect of protein G
on fertility.

(i) State the meaning of the term ‘knockout’ mice, as used in this context.

N\

ﬂ ResultsPlus
Examiner Comments

The candidate has not made their answer specific to the context and
therefore would not gain any credit. They have also not defined the
term 'knockout' and therefore gained no marks.

(d) Scientists have used ‘knockout’ mice to investigate the effect of protein G
on fertility.

(i) State the meaning of the term 'knockout’ mice, as used in this context.
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ﬂ ResultsPlus
Examiner Comments

This answer has demonstrated that they understand the meaning of
the term and explained it in the context of the question.
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Question 8 (d)(ii)

This question tested candidates skills on what should be considered in an experiment to test
the fertility of these mice. They were expected to think about the other factors that could
affect fertility such as ensuring that the females were fertile, of breeding age and had an
appropriate diet. They also needed to give consideration to how fertility could be measured
and there were some interesting answers such as testing fertilised eggs and the number of
eggs laid. Candidates that scored highly here had included something such as counting the
successful pregnancies or offspring produced and comparing this value with a control group.

...... LE. fecklaby... Aca..

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

This response gained a mark for the use of fertile females but got
confused as to how the experiment should be conducted.
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(i) In an investigation, female mice and 'knockout’ mice were housed together.

Describe how this investigation should be designed to confirm that protein G
affects fertility.

_ ResultsPlus

Examiner Comments

This is a good example of a response that gained full marks.

Y
Y
/"/é \ ResultsPlus
\_} Examiner Tip
Read the question carefully to determine the independent and
dependent variables in the design of an experiment and make sure
you include them in your answer.
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Question 9 (a)(i)

There was a range of responses to this question with many candidates demonstrating that
they knew what must be taking place. It was felt that those candidates that only gained some
of the available marks, did not study the graph carefully enough before answering the
guestion but those that did would gain the mark relating to the yolk sac.

Time after fertilisation / months

»

(i) Explain why there is no synthesis of globin subunits in the first few days
after fertilisation.
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ﬂ ResultsPlus
Examiner Comments

This candidate has clearly explained what is taking place following
fertilisation and gained full marks.

51 GCE Biology B 9BIO 01



ﬂ ResultsPlus
Examiner Comments

This response scored mark point 2 from the mark scheme, but was not
clear enough in their response to gain any other marks.

A\ ResultsPus
<)

| Examiner Tip

If there is data given, make sure you study it before answering the

question.
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Question 9 (a)(ii)

This question proved challenging to candidates with many simply describing the data. The
emphasis here was on giving conclusions but good answers were able to conclude which
structures were responsible for each type of globin.

(ii) Analyse the data to describe conclusions that can be made about globin
subunit synthesis during the 14 months following fertilisation.

(4)
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iﬁ ResultsPlus
Examiner Comments

This response has some description in the middle but there is a clear
conclusion at the start of their answer and reference to the different
structures and the types of globin they are responsible for at the end.

53 GCE Biology B 9BIO 01



GWin R, Deo ik be.

....,\w-trr [ V-8 oﬂ&y s, MW"AMW Srwn....

+ {5y

RO 0w ety 5&31% SO ... By 0. PIOKENAD. XD........
- ORXO, ... QX EERAR humam\mmm-!-g O LY ) e S

N 2 e T W T T M\WmmWhW ..........
2O N Syaned s, n ks Otk A ot

s (| Yames G Yokl JAM oftes v

ResultsPlus

Examiner Comments

An example of another response that gained full marks. This may
seem a little descriptive but they have used the data and said what
they can conclude from it.
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iﬁ ResultsPlus
Examiner Comments

This response gained 0 marks. The candidate was not specific about
the type of globin being synthesised and the rest of their response is
simply a description of the data.

- Resuttsﬁus
\

Examiner Tip
In a question that asks for conclusions, do not simply just describe the
data. You need to think, "what is the data telling me?".
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Question 9 (a)(iii)

Many candidates could read the values off the graph correctly, but some then divided their
answer by the incorrect value. There were some who generated the correct answer but did
not give it to 2 decimal places or failed to include the correct units and so missed out on the
second mark.

(iii)y Calculate the rate of decrease in percentage of gamma globin subunit
synthesis from 7.6 to 10 months after fertilisation.

Give your answer to two decimal places with appropriate units.
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(2)
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ﬁ/ { ResultsPlus
/-—-. Examiner Comments

This candidate has clearly shown their working and given their answer
to 2 decimal places and included the correct units.
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Answer Q‘ le‘

.-'II!\ B f
y ResultsPlus
/--._ Examiner Comments

This candidate has the correct working but only scored 1 mark because
they omitted the units from their answer.
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Question 9 (b)(i)

Many candidates were able to calculate the ratio correctly although some did not read the

instructions carefully enough and did not calculate the number of people without SCD, so
their ratio was incorrect.

(i) There are approximately 67 million people in the UK, , 15000 of these people
are affected by SCD.

Calculate the ratio of the number of people without SCD to the number of
people with SCD in the UK.

Express your answer |Qhole numbe\ﬁ

(2)
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ﬂ/ < ResultsPlus
I/--.. Examiner Comments

This candidate has shown their working clearly and placed the final
ratio in the answer space provided.
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Examiner Comments

Unfortunately, the candidate has calculated the incorrect ratio and
therefore scores 0 marks.
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Question 9 (b)(ii)

This question has a wide range of responses and many candidates demonstrated a good
understanding of SCD but were limited in their score because they did not refer to the
information that was given to them in the previous part of the question. There was also a fair
few that saw the word 'ethics' in the question and then concentrated their answer on this
aspect of the question which limited them to Level 1. A good answer needed to demonstrate
an understanding of SCD, how the stem cells were being modified and the implications of
using stem cells from the patient.
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ﬂ ResultsPlus
Examiner Comments

This response covered the manipulation of the gene, the use of the
patient's own stem cells and the lack of an immune response and also
addresses ethical issues and disadvantages and so gained full marks.

Use your own knowledge to support your answer.
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y { ResultsPlus

Examiner Comments

This was a Level 1 response. There are 2 points made at the start of the
response.

U\ ResultsPlus

\ Examiner Tip

In the last question of the paper, it is likely you will need to include
information from the previous question part. When questions use the
word discuss, you are likely to need to include several different parts

to your answer.
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Paper Summary

Overall, the paper worked as intended with the exception of Question 8(b) and some
excellent responses were seen demonstrating not only an excellent knowledge of the
syllabus, but also a clear understanding of the command words. Centres are clearly using
past paper mark schemes and reports to help candidates to perform to the best of their
ability, but candidates still struggle with the application of knowledge in photosynthesis,
microbiology and immunology based questions. The following points have been made in
previous reports but are still applicable.

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

Candidates need to ensure that they are competent in the required maths skills for this
specification and that they carefully take note of instructions regarding giving their answer
to a required number of decimal places, significant figures or the inclusion of correct units.
Working to calculations should be shown.

Candidates should attempt an answer at all multiple choice questions and read the
instructions carefully to any grid based questions.

Candidates should identify the command word in the question and ensure that their
answers to 'explain' questions are not simply a description of the data.

Candidates should look at the number of marks allocated to each question and aim to
make that number of distinct points.

Levels-based responses should cover all aspects of the question and not just focus on one
piece of data or part of the question being asked.

All questions should be attempted and candidates should try to pace themselves so that
they have sufficient time to complete the more challenging questions towards the end of
the paper.

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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