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Introduction

This paper was typical of previous 9BI0/01 papers with a range of questions from the frequently
tested specification points and some of the less commonly tested areas. Some of the questions
that were similar to last year, for example the replication of viruses, were answered to a similar
level as last year but more candidates were able to apply their knowledge of photosynthesis and
respiration than in the previous year. Many questions made use of similar command words but
there was still a significant number of candidates who failed to use the data appropriately to
explain their answers.

There were a range of responses in the level-based questions with the photosynthesis based
question outperforming the final question of the paper. Candidates need to remember that if
they are supplied with data, they are expected to make reference to it in their answer. The
multiple choice questions were generally answered better than in previous years, although
surprisingly some candidates struggled to identify the type of substance carried by active
transport.

The statutory number of maths questions were included in this paper. Many candidates
demonstrated their ability to manipulate the figures provided in the question and as there were
fewer questions that were individually worth more marks, there was the opportunity to gain
more marks from showing some correct steps in their working. Where questions are worth
multiple marks, candidates need to read the question carefully to use the correct data to carry
out their calculations.
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Question 1(c)

In this question, candidates were asked to use their knowledge of the transport of molecules
across a membrane into the cytoplasm of the cell. They were expected to identify the differences
in concentrations of the molecules both inside and outside the cell and explain the reasons for
the differences. Many candidates could identify that A was being transported by active transport
and B by diffusion but some could not explain the reason for the levelling off of B with time.

(c) The graph shows the change in concentration of molecule A and molecule B, as
they are transported into the cytoplasm of a cell.
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Explain the differences in the changes in concentration of molecule A and
molecule B between 0 and 10 minutes and between 20 and 30 minutes.
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/'--.'. Examiner Comments

This clip shows a clear and detailed response by a candidate.

The question asks about the transport of two different molecules and candidates are
expected to identify the methods as well as explain the reasons for the differences in the
rate at which the molecules are transported. In this response, the candidate clearly identifies
the methods of transport of each molecule and the reason for the difference between A and
B. Therefore they scored both marks.

4\ ResultsPlus
\ Examiner Tip

When asked to explain a graph candidates need to ensure that they give a reason for the
trend or trends that they are describing.
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(c) The graph shows the change in concentration of molecule A and molecule B, as
they are transported into the cytoplasm of a cell.
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N { ResultsPlus
_‘/'--.. Examiner Comments

This response demonstrates an example of a candidate who has simply described the data

and not identified the methods of transport being used to carry the molecules into the cell
and therefore they scored zero marks.

Examiner Tip

‘f \ ResultsPlus
\

Candidates should take care not to just describe data when the command word is explain.
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Question 2(c)(i)

This question assessed the candidates' ability to use the data provided to calculate the efficiency
of energy transfer when given values relating to one molecule of glucose and one molecule of
ATP. Although the values are not the same as the actual values in these molecules, the point of
the question was to assess the manipulation of data and to record an answer to two decimal
places. Although this last part of the instruction was in bold, some candidates lost a mark
because their answer was only recorded to one decimal place.

(c) Cellular respiration yields 36 molecules of ATP per molecule of glucose.
(i) The oxidation of one glucose molecule yields 2870 224 kJ.
The free energy stored in one ATP molecule is 30 566 kJ.
Calculate the efficiency of energy tran§gun the formation of ATP.
Give your answer to two decimal p_tgies.

26x20 GeL , ap0

2 8710224

(2)
=28 .2¢%/

Answer 35'27" %
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Examiner Comments

This response was clearly laid out and the answer was recorded to two decimal places and
therefore the candidate scored two marks.

A
zz/_.-- =

/\Vl ResultsPlus

) Examiner Tip

Always read the question carefully to see if you have to record your answer to a certain
degree of precision.

(c) Cellular respiration yields 38%nolecules of ATP pemmBleculsfiglucose
(i) The oxidation of one glucose molecule yields 2870224 kJ.
The free energy stored in ong ATP molecule is 30 566 k.
Calculate the Efficieneyefienergytransfer in the formation of ATP.

Give your answer to two decimal places.
(2)

20 Y6 % 3T WO R

1890 1% - ZWoo 3o
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2830114 et °

Answer ....9\v60 ... %
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N { ResultsPlus
/'--.. Examiner Comments

This candidate correctly calculated the energy in 36 molecules of ATP but made an error
with the next stage of the calculation and therefore only gained one mark.

o \-
e

\V':: \ ResultsPlus
\

| Examiner Tip

Always include all working as there may be marks awarded even if the final answer is not
correct.
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Question 2(c)(ii)

This question had a tariff of one mark and many candidates correctly identified that the energy
was lost as heat. Some listed more than one reason for there being less than 100% efficiency

but this was not necessary.

(i) State why this process is not 100% efficient.

10 GCE Biology B 2506 9BI0 01



ResultsPlus

Examiner Comments

Many candidates correctly identified that the energy was lost as heat, as demonstrated in
this response so this candidate gained one mark.

T
LR
A
P!

(M4 ResultsPlus

\_, Examiner Tip

A question worth one mark does not need more than one reason in the response.

(i) State why this process is not 100 % efficient.

GCE Biology B 2506 9BI0 01
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Examiner Comments

Unfortunately this was not quite enough to gain the mark as the candidate needed to
suggest that the energy would be lost as heat energy and therefore they did not get any
credit.

12
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Question 3(a)

In this question, candidates were expected to identify the role of the host cells being used in viral
replication. Many gave coherent answers to the question, demonstrating a clear understanding of
the need for specific host cells.

(a) State why specifically-selected cell types have to be grown in Step 1.

(1}
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Examiner Comments

This is an example of a typical candidate response.

The candidate here gains one mark for identifying that the virus needs a specific cell with
complementary receptors to attach (in this case they use the word bind) to, in order to carry
out replication.

Pl
o

e

(4 ResultsPlus

)
\_} Examiner Tip

Use clear scientific terms when answering the question.

ST |

(a) State why specifically-selected cell types have to be grown in Step 1.
(1

Mgy baa b Wl Yo Do sinste wd! ot
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i{ < ResultsPlus
/--.. Examiner Comments

There is not enough detail here and the use of the terminology is a little muddled so no
marks were awarded.

.-"'. \-

"' 3 ResultsPlus
\

| Examiner Tip

Candidates should be clear on the role of the host cell in replication.

GCE Biology B 2506 9BI0 01
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Question 3(b)

This question was worth two marks but many candidates simply focused on the temperature and
linked this to enzymes. It needed to be clear that the temperature was important for the enzymes
in the host cell. Many overlooked the part of the question that referred to "a few days".

(b) Explain why the flask has to be incubated at an appropriate temperature for a few
days in Step 3.
(2)
CRIB.CONQILNEMZUNNES ANA RIOILINS. AL VIMUSES. USE 10 SUOEISC e
MQLECALANS OO DNA. (6010 IASIONONY.. AE NE LMPEIGILIT IS T000IgN,
IEAAL SUOPASS. 108 OIS CRTUINNLINN IENNEETNIT. ARG, COOSE 0N 10
{a}!
mmmmamﬂmm#i&rep& icancn. AlsQ, %ﬁQtﬂSﬂﬂtﬁOf‘

mmesmqssmmﬂdm%smsommu&mwmmmm
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Examiner Comments

In this response the candidate has clearly identified the two aspects of the question; that the
temperature needs to be suitable for the cell enzymes and that a time delay is needed for
the viruses to assemble and so they gain full marks.

et
x”.»'x 1

\,- \ ResultsPlus

Examiner Tip

Take care to read the question through thoroughly and identify all aspects of the question.

(b) Explain why the flask has to be incubated at an appropriate temperature for a few

days in Step 3.
(2)

Ao vl B D0ta st ot plimam  lrypede A

hem s :-w" e M. Mg M e WM
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Examiner Comments

In this example the candidate has not made the link to enzymes or the time delay. The
candidate has realised that temperature should not be too high or low but there is no
scientific explanation as to why and no reference to time, and so scored zero marks.

(b) Explain why the flask has to be incubated at an appropriate temperature forafew '
days in Step 3. N
(2)
L
M( L]

Aol I e ok nay e Tl uies
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N { ResultsPlus
/'--.. Examiner Comments

This candidate has realised that the temperature is important for the host cells but not
mentioned enzymes and also talked about the virus growing in the host cells. They do
not gain any of the mark points.

A

lf': \ ResultsPlus
\

| Examiner Tip

Make sure that candidates understand how viruses use the host cell to replicate.
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Question 3(c)

This question related to the flow chart of the process of viral replication and extraction. The mark
tariff was three and assessed the candidates' ability to apply their knowledge to a process that
they were unfamiliar with by using familiar knowledge from the specification. The question asks
candidates to identify why cells would not be present and why viruses would. Many only
referred to one or the other which limited the number of marks they gained.

(c) Explain why the viruses and not the cells will be present in the filtrate in Step 5.
(3)

..,.C&\.l.:z......m.s.w...%.ﬁf.nmm...s::-.!)..:m..L..Q.\.m}x.{.s...;‘am.%M..&....s.?:n.ﬁi....m.%. WOt ¥t be
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iz ResultsPlus
Examiner Comments

This was a rare response that related to all three mark points and therefore gained three
marks.

@ ResultsPlus
Examiner Tip

When a question relates to a diagram, ensure that you use this to answer the question.

(c) Explain why the viruses and not the cells will be present in the filtrate in Step 5.
(3)

VWSUSQSI'\OS‘}QJJWTE](JA W &j’m | Ce New
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i{ < ResultsPlus
/--.. Examiner Comments

This response was typical of many candidates who had realised that the cells would have
been used in the replication of the virus and therefore have lysed and not be in the filtrate.
This response gained one mark.

Pl
s

- 4 ResultsPlus
\

| Examiner Tip

If there are multiple marks for a question, candidates should aim to make more than one
distinct point.

.......................................................... porliules. thow Con _pedts ...
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N { ResultsPlus
/'--.. Examiner Comments

In this response the candidate has identified the purpose of the filtration unit and why
viruses would be present but not why cells would not be present.

'/ \ ResultsPlus
\

| Examiner Tip

Read the whole question carefully to identify the detail that is required in the answer.

GCE Biology B 2506 9BI0 01
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Question 4(a)(ii)

In this question candidates were supplied with examples of molecules and asked to draw part of
a membrane. Some candidates did not read how many phospholipids they should include and
did not understand how the cholesterol should be embedded within the membrane. Many
gained the first mark point but fewer placed the cholesterol correctly.

(i) Draw part of a cell surface membrane that has twelve phospholipids, one
channel protein and one cholesterol molecule,

Use the components shown in the diagram.
(2)

tae) (B8
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N { ResultsPlus
/'--.. Examiner Comments

This response includes the required 12 phospholipids, the protein channel spanning the
membrane and a cholesterol molecule with the correct orientation and therefore gained
two marks.

P
e

lf: ResultsPlus
\

| Examiner Tip

When candidates are asked to draw structures, they should read instructions carefully and
use the key that is provided on the question paper.

RN (18RY
sEBYVBUS
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ResultsPlus

Examiner Comments

This example demonstrates how important it is to include the correct number of items in a
drawing. The candidate only included 10 phospholipids so could not access mark point 1
and also drew the cholesterol molecule spanning the membrane. They therefore gained
zero marks.

26
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N { ResultsPlus
/--.. Examiner Comments

This response also gained two marks - it did not matter that the cholesterol was drawn at
the end. The candidate had followed all instructions and used the key correctly.

A\ ResultsPhus
<)

| Examiner Tip

Take care to draw diagrams clearly and neatly.

GCE Biology B 2506 9BI0 01
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Question 4(a)(iii)

This question was a simple recall of the knowledge of the use of channel proteins within a
membrane. Many could identify that facilitated diffusion was the process being used and could
give an example of a molecule but there was some confusion with polar and non polar

molecules.

(iii) Describe the role of channel proteins in cell transport.
(2)

mmumfhmu@xcc\u\mwﬁﬁ;suonTM‘ipoﬁmniew%
Hrot. ome-. oo 10\@&.#@05:\(1(;1%0@&5:.*}hmu%h'l-kﬂ_m.amhtu\i
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ResultsPlus

Examiner Comments

Candidates needed to identify a type of molecule that would be transported through a
channel protein. This response identified both large and charged molecules and the correct
process of facilitated diffusion and therefore gained both marks.

/f ‘"

A V ; ResultsPlus

) Examiner Tip

Candidates should take care to not confuse channel proteins with carrier proteins.

(ili) Describe the role of channel proteins in cell transport.
(2)
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N { ResultsPlus
/'--.. Examiner Comments

This response identified the corrrect type of molecule but failed to identify facilitated
diffusion and therefore only gained one mark.

74\ ResultsPlus
\

| Examiner Tip

Candidates should be able to distinguish between facilitated diffusion and diffusion.
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Question 4(b)(i)

This question assessed candidates' ability to form conclusions when given several sets of data on
a graph. Many could see the link with permeability and temperature but some got confused with
the link to the presence or absence of cholesterol and the permeability.

(b) The graph shows the effect on the permeability of membranes of temperature
and the proportion of cholesterol in the membrane,

A
no cholesterol
Permeability of membrane 20% of lipid content is cholesterol
/ 50% of lipid content is cholesterol
>
Temperature
Point P

(i) Analyse the data to give two conclusions that can be made from this graph.
(2)
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Examiner Comments

This response clearly identified 2 conclusions and therefore gained both marks available.

\ \ ResultsPlus

Examiner Tip

Candidates should not feel that they have to fill all available space when they answer a
question.

(i) Analyse the data to give two conclusions that can be made from this graph.

'ﬂ\l \\@ser m\tm\m ﬂ d\demd WA W'anm\ﬂ., m«x L
Y &zmmm Nwver (A4 ’ahm inrewes the
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Examiner Comments

This candidate correctly identified that the permeability of the membrane increased
with increased temperature but did not read carefully from the graph what trend was
being shown with regards to cholesterol and therefore gained only one mark.

4  ResultsPlus
\

Examiner Tip

Candidates should not make incorrect assumptions from looking at the pattern of the lines
on the graph.

GCE Biology B 2506 9BI0 01
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Question 4(b)(ii)

In this question, the candidates were expected to refer to a specific point on the graph and
explain why the permeability would be lower. Some read the word temperature and gave
a generic answer about the effect of temperature on permeability but did not relate this to
what was occuring at point P only.

(i) Explain the effect of temperature on membrane permeability at point P.

{]m ,;;,A.u:.u __________ LINEPYIN hk—u\ af er&n.Jm K move. tfrmp
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Examiner Comments
This clearly identifies the link to low kinetic energy of phospholipids and the reduced ability

of molecules to pass through the membrane and therefore they gained both marks.

(ii) Explain the effect of temperature on membrane permeability at point P.
(2)

Wla RV U VN ) = Vo th S ena k. AR ... AL AL ...
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\( / ResultsPlus
/'--.t Examiner Comments

This response has clearly referred to the specific point on the graph and correctly identified
the link to low kinetic energy and the fact that this would lead to phospholipids moving less
and that rates of diffusion would be slower. The response is not as clearly written as the
previous one but still gained two marks.

ResultsPlus
<\

Examiner Tip

Candidate should know the details of the components of membranes and the factors that
affect their ability to allow substances to pass through them.

36
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Question 5(b)

This question assessed candidates' ability to use ratios and select the correct data to calculate the
minimum number of girls born with Turner syndrome. As it was number of people, it was
expected that the answer would be as a whole number. Many did this well whilst others
calculated the first step correctly but then did not use the second piece of data in the appropriate

way.

This response shows one of the correct answers of 120. If they rounded down their final value
and gave 119, this was also credited with full marks.

(b) There were 613936 babies born in the UK in 2020,
The ratio of baby boys to baby girls is 1.05: 1.
The incidence of TS is between 1 in 2000 and 1 in 2500 in baby girls.

o

Calculate the minimum number of baby girls t-:;o;rn with TS in the UK in 2020.

b - g
106 : { =40

A0 * CRa%e

(2)

Answer . EM e
gl[lﬂ = 1994%)

19948

9500 s =110
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Examiner Comments

This response used the ratio correctly and also calculated the minimum number of girls
born with TS and so gained two marks.

Al
zzzf““'l \

Q ResultsPlus

Examiner Tip

Always set out working clearly in a multi step calculation.

(b) There were 613 936 babies born in the UK in 2020.

The ratio of baby boys to baby girls is 1.05 : 1.
The incidence of TS is between 1 in 2000 and 1 in 2500 in baby girls.

Calculate the minimum number of baby girls born with TS in the UK in 2020.
(2)

(.8341=12.05 o
_ , P
63936 - 211480 6w,
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Examiner Comments

This candidate carried out the first part of the calculation correctly but used the wrong value
for the second part and calculated the maximum number of girls born with TS rather than
the minimum. They gained one mark for the first part of their calculation.

‘f \ ResultsPlus
\

Examiner Tip

Always show working for any calculations worth more than one mark.

GCE Biology B 2506 9BI0 01
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Question 5(c)(i)

In this question, candidates needed to make it clear that they understood that a vaccine would
trigger an immune response and this would lead to higher numbers of antibodies and therefore
those girls would need to be excluded from the investigation. Many understood there was an
immune response but they needed to explain that the numbers of lymphocytes would be higher,
not just present and that this would invalidate the results.

(¢) Scientists studied a group of girls with TS and a group of girls without TS,

They recorded physical features and immunological markers such as antibodies
and lymphocytes.

(i) Girls who had recently been vaccinated were excluded from this study.

Explain why these girls were excluded.

40 GCE Biology B 2506 9BI0 01
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ﬂ( { ResultsPlus
/--.. Examiner Comments

This response is clearly explained and was awarded three marks. The candidate has
identified the fact that there would be a specific immune response, has stressed several
times throughout the response the consequences of this.
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/'--.'. Examiner Comments

This response gained the alternative mark point for immune response as they identified that
memory cells would be present, but there was no indication of more lymphocytes
as lymphocytes would be present anyway or impact on the results, and therefore
this candidate gained only one mark.
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Question 5(c)(ii)

In this response, candidates had to use standard deviation values from a table and understand
that where the values did not overlap, this would make the results significantly different. There
was quite a lot of data to assimilate but only one set of values had an overlap. This question was
assessing AO2 data skills. Unfortunately if the incorrect feature was identified, no marks would be
scored.

]

~ <2 Sewe
asn A intle.
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Examiner Comments

This candidate correctly identifies standardised height score and that significant difference
is because the standard deviations do not overlap.

12 g oo v p-flm 21 63,

b borers yademe te spreod was bbsesn 0% ond=0:9),
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ResultsPlus

Examiner Comments

This response is included because it gained two marks. The candidate has clearly shown
that they have determined which values do not overlap by including their working. This
would have gained the second mark even if they had not stated that the error bars do not
overlap.

ResultsPlus

Examiner Tip

When determining whether or not standard deviations overlap, it can be a good idea to
show your working.

(i) The table shows some of the physical features of the two groups of girls.

Age / years 1.9+ 4.1 125+4.0
Mass / kg 36.7 +14.8 452+193
Height / cm 134.8 + 20.0 1463+ 213
Standardised height score -216 £ 0.95 -0.41 + 0,50
Body mass index (BMI) 192133 19.7 £4.6

Only one of these features was significantly different between the two groups
of girls.

Explain which was the significantly different feature.

GCE Biology B 2506 9BI0 01



N { ResultsPlus
/'--.. Examiner Comments

There are no marks for this response. The incorrect feature is identified and the candidate
does not understand what is meant by significant difference between values.

46
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Question 5(c)(iii)

This question asked candidates to use the data provided to form conclusions that could be made
about the two groups of girls. Some candidates only looked at the data for those with Turner
syndrome and others only described the results and therefore gained no marks. If candidates
looked at the standard deviation values that were provided, they would have noticed that all the
values for the two groups overlapped and therefore this was a valid conclusion that could be
made. As the question was worth two marks, another suitable statement needed to be made in
addition to that to gain all the marks on offer.

Analyse the data to describe the conclusions that can be made about the
immunological markers in girls with TS.

(2)
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Examiner Comments

This response has picked out some of the differences but not made distinct conclusions and
therefore gained no marks.

P
ey \ ResultsPlus

Examiner Tip
A conclusion needs to be different to a simple description of some of the results.
Analyse the data to describe the conclusions that can be made about the

immunological markers in girls with TS.
(2)

Wbwle 40 H,a,m vehots G "Eaﬁjdcr,mémﬂ ................
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Examiner Comments

This response gained two marks for the first three lines where they compared the levels of
the immunological markers in the two groups but they also would have gained a mark for
stating that all of the standard deviation values overlap.

4  ResultsPlus
\

Examiner Tip

If standard deviation values are supplied, you will be expected to refer to them in your
answer.
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Question 5(c)(iv)

In this question, candidates were asked to extend the study that had been carried out in the
previous question. Ideally they should be using the same groups of girls but this time categorising
them so that each of the two groups were subdivided into those with and without an
autoimmune disease. However, the key thing here was to look at the link between raised levels of
T regulatory cells and girls with TS and an autoimmune disease, and those with TS and no
autoimmune disease. Some candidates read the question carefully but others missed the

point of the question and did not extend the previous study or state what was being compared
and so scored no marks.

(iv) The scientists also determined the number of a type of cell called T regulatory
cells in the blood of these two groups of girls.

They found that the numbers of these cells were very similar.

People with autoimmune diseases have been shown to have a decreased
number of T regulatory cells,

Explain how this study could be modified to show that a decreased number of
T regulatory cells is linked to the risk of autoimmune disease in girls with TS.

(2)
.................. | mkmk‘wt .. 0. iy Wit E omd . avloimmene diseest  ond
L')nls W“}mm\:ﬂ o himman dwxjflwv\rvmwu’{k

Lwdds. ay.. }wf)dﬁb Clls.. mik‘olo"]}axho]'\\wrwicmpm
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Examiner Comments

This answer has clearly used the groups necessary to gain a mark and then stated the levels
of T regulatory cells would be compared and so scored two marks.

AR
QR \ ResultsPlus

Examiner Tip

When asked to design or extend an experiment, candidates should read the information
provided carefully.

&y

-m%om;em'm ...... T recyu o s
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/'--.. Examiner Comments

This response is along the right lines but they have failed to say that the levels of cells would
be compared and therefore they only scored one mark.

52

GCE Biology B 2506 9BI0 01



Question 6(a)(ii)

This was a straighforward recall question and the only answer that was acceptable was
photolysis.

(i) Name reaction A.

hotollys ’
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Examiner Comments

This candidate has clearly named the reaction as photolysis.

-
e
&

(M4 ResultsPlus

\J Examiner Tip

The command word name does not require a description.

(ii) Name reaction A.

% ot it~
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Examiner Comments

This response was too broad. The only acceptable answer was photolysis.

/z. \'
e

-

b

S\ ResultsPlus
\_; Examiner Tip

The light dependent reaction was not what we were looking for here. This gained no marks.
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Question 6(a)(iv)

Candidates were asked to write the equation for the generation of ATP through phosphorylation.
This was done accurately by many candidates but some wrote incomplete equations or used an
incorrect arrow.

(iv) Write the equation for reaction C.
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Examiner Comments

This response is written correctly and gains the mark.

(iv) Write the equation for reaction C.

(1
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Examiner Comments

The equation is incomplete therefore no marks awarded.

58

GCE Biology B 2506 9BI0 01



Question 6(b)(i)

In this question candidates were assessed on their ability to read the correct data from a graph
and then work out how many times faster Chlorella grew in alternating periods of light and
dark. Many candidates only read the value for day 14 and divided this by 14 and therefore
could gain credit for the second part of the question but would not gain full marks. The
question also required candidates to give their answer to two significant figures which some
failed to do.
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(b) Scientists are developing solar cells that contain photosynthetic pigments derived
from Chlorella.

Solar cells absorb light and generate electricity.
The scientists cultured Chlorella under two different lighting conditions.

The graph shows the growth of Chiorella exposed to either natural light or to
alternating twelve-hour periods of light and dark.

20
\‘.’ 1l
15 L . v namEeY L
Concentration of H
Chlorella 10 4+t
/ % 10° cells cm™
54 -
ﬁu: i . H
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Time in culture / days
—— Alternating twelve-hour
periods of light and dark
----- Natural light
(i) The mean growth rate for Chlorella grown in natural light during the fourteen-
day period was 1.04 x 10° cells per day.
Calculate how many times faster Chlorefla grew in alternating periods of light
and dark.
Give your answer to two significant figures.
e (2)
rML-"__ ‘B - \.z.,‘ifi:l'll:{
—_—
it
ans %oy T TG 263y -2

Answer
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Examiner Comments

The candidate has read the two correct figures from the graph and subtracted 0.5 from 18.5.
They have then worked out the rate and how many times faster this was than those grown
in natural light. They also have given their answer to two significant figures so gain both
marks.

4 \ ResultsPlus
\

Examiner Tip

Always show working clearly.
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(b) Scientists are developing solar cells that contain photosynthetic pigments derived
from Chiorella.

Solar cells absorb light and generate electricity.
The scientists cultured Chlorella under two different lighting conditions.

The graph shows the growth of Chlorella exposed to either natural light or to
wmhunpeﬁodsoflwmduk

20
..zF!:
15 " . I‘..-HE
Concentration of T
Chlorella 10
/% 10° cells em™
5
0 F b
0123456739!011‘[21314
Time in culture / days _
—— Alternating twelve-hour
(i Thnmngmwﬂwmfor&brdbmhmﬂllghtdudngﬂnbum
day period was 1.04 x 10° cells per day.
deluehowmwﬁmhmﬂrhuﬂamhah«nm-peﬂodsofm
and dark. -
leyourmtommm
0.1x10% = 185x0* )
4 x10t 6
_._..---” Al z |.3}HO
4
‘jlxlo C 1.2 answer 13
lb""w‘ |
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/'--.. Examiner Comments

This candidate has only read the highest value from the graph but as they have calculated
the second part of the answer correctly, they gain one mark.
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Question 6(b)(ii)

Candidates were provided with data on the growth of Chlorella grown in different light conditions.
They were asked to explain the observations made, using their subject knowledge of
photosynthesis and growth curves. Many candidates were unable to relate the appearance of the
cells to the quantities of photosynthetic pigment present and struggled to give reasons for the
dark green cells reaching the death phase earlier than the light green cells. Some candidates gave
an extensive narrative on the light independent reaction which was not being assessed in this
guestion. There were some good explanations of the stationary and death phases.

This is an example of a very good response by a candidate.
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(i) The cultures were observed for a further four days.

The table shows the observations.

Dark green cells Light green cells
'_ 17 The number of cells had not increased | The number of cells had increased
since the previous day since the previous day
18 Cells had entered the death phase 'C,z::ss;\ad not entered the death

(5)

sl Iﬂdkd'l‘y » Hee a.m st ﬂﬂ adogted. » ﬂpo&uu rave

(,\A.LN#F {? 500010, i VA . W«.umﬁ'mﬂ,
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Examiner Comments

This candidate has not only explained the dark green cells but also referred to the stationary
phase and given reasons for the death phase and therefore scored full marks.

@ ResultsPlus

Examiner Tip
Candidates should provide explanations for all the observations provided in a table or

graph.

' Explain these observatiohs.
(5)
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Examiner Comments

This candidate gained three marks for explanation of the pigments, stationary phase and
death phase but no reasons were provided for why the dark green culture reached the

death phase earlier than the light green culture.

This is a more typical response:

Explain these observations.
(5)
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Examiner Comments

This response is included to demonstrate how many candidates went into extensive detail
on photosynthesis which was not the point of the question. They gained marks for
identifying the stationary phase and explaining the death phase only.

A . ResultsPlus
)

Examiner Tip

When provided with data, explain the data, do not focus on including everything that might
be relevant to the question.

68
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Question 6(b)(iii)

In this question many candidates could identify the fact that Chlorella provided a source of several
photosynthetic pigments but they did not go on to relate this to why this would be of use to
generate electricity in a solar cell. It was important that they explained that several pigments
would lead to more light being absorbed than an organism with fewer photosynthetic pigments.

(iliy The scientists chose to use Chlorella as a source of photosynthetic pigments
for solar cells.

The graph shows the absorption spectra of four photosynthetic pigments
found in Chlorella.

4 — B-carotene
— Chlorophylia
=== Chlorophyll b

- Violaxanthin

Absorbance

1 1 ¥ Ll 1
360 410 460 510 560 610 660 710 760 810
Wavelength of light / nm

Explain why Chlorella cells are a suitable source of photosynthetic pigments

for use in a solar cell.
{3}

Mw& am.em\s of, Wastutins efc........[.!:.w .,.,.IL poimmses b omoant”
- A Ma Selars C{ug_,
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Examiner Comments

This is an example of a good response that related the variety of pigments to the use of
Chlorella to generate electricity. It gained all three marks.

~

/f& \ ResultsPlus

E:aminer Tip

Read the whole question carefully to make sure you give a complete answer.

Explain why Chlorella cells are a suitable source of photosynthetic pigments
for use in a solar cell,

(3)
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Examiner Comments

This response also gained three marks and was coherently written.

Explain why Chlorella cells are a suitable source of photosynthetic pigments
for use in a solar cell.

(3)
becoune thlocela  cuda . Contmn.  aaamrdiols. gnolmdgacka i
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/'--.'. Examiner Comments

This was a more typical response where the candidate identified that the Chlorella was a
good source of pigments but they need to relate more clearly the use to a solar cell. We
were looking for expressions such as more or maximum light absorbed or electricity
generated, ie they needed to be clear that these pigments would be better than an organism
with fewer pigments. This response scored one mark.

72
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Question 7(a)(i)

There were many variations of responses for this calculation. Many only did the calculations for
alveoli in one lung or presented their answers to the wrong degree of magnification and
therefore could not gain full marks. Some candidates could assimilate all the data appropriately
and factored in two lungs as well as managing to convert their data into m?.

7 Living organisms have a range of gas exchange systems.

(a) The photograph shows human lung tissue, as seen using a light microscope.

alveoli
capillaries

1”“‘ ‘10
mm-lD

W= 107"
m-lo

© BIOPHOTO ASSOCIATES/SCIENCE PHOTO LIBRARY

() The typical diameter of an adult alveolus is 200 um.

There are 300 million alveoli in each lung.
Calculate the total surface area of a pair of adult lungs, using the formula:

surface area of one alveolus = 4xr’

Give your answer in m?>,
dhwku --?_OOY,M = -‘ZOO“O-GM 3)
rachus = ( 0::\0"’)-‘-.2 : I\O-qm

BT x (lx\O "')1 15!,5’:’1 1\0 > GA 1 alveolus

1156657 11077 % 300x10° x 7 = 15.34 812
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Examiner Comments

This response demonstrates what we would expect from candidates. This candidate gains
full marks and has set out their workng clearly.

/\B ResultsPlus

Examiner Tip

Always show working clearly.

(i) The typical diameter of an adult alveolus is 200 um.
There are 300 million alveoli in each lung.
Calculate the total surface area of a pair of adult lungs, using the formula:
surface area of one alveolus = 4xr*

Give your answer in m’,
(3)

b
200 /7.2 O0mum = Olpp = (xlo ©

\ - - 2
frexlixio™®) F12s x0T X 300000000 = 3.7

Answer 57 z m?
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/'--.. Examiner Comments

This candidate has only calculated the area of one lung but their answer is in the correct
order of magnitude and therefore they were awarded two marks.
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Question 7(a)(ii)

In this question, candidates were assessed on their knowledge of the importance of surface area.
This was an AO1 question, testing knowledge of biological processes. Many could relate increased
surface area to increased rates of diffusion but failed to then link this to improving aerobic
respiration which was the second available mark point.

(i) Explain the importance of a large surface area in a gas exchange system,
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Examiner Comments

This candidate has explained that a greater surface area would lead to more oxygen
diffusion so more respiration can take place. The enhanced respiration is qualified because
they state that more ATP would be generated. This response scored two marks.

(i) Explain the importance of a large surface area in a gas exchange system.
(2)

~Increades  xhe rate o) a3 exthange . hith .
L Olopos. i i e hDAY. to. b (acried.
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/--.. Examiner Comments

This candidate has just got a mark for an increased rate of gas exchange but metabolic
processes is too vague.

78
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Question 7(a)(iii)

Many candidates did not understand the purpose of the fluid inside the alveoli even though this
was aimed at C and E grade candidates. Most commonly, they were able to state one reason such
as the oxygen being able to dissolve, aiding diffusion or to prevent the alveoli from collapsing.

(i) Fluid passes out of the capillaries into the spaces around the alveoli.
Fow flud
Some of this fluid passes into the alveoli.

Explain the importance of having fluid inside the alveoli.

=0, and O ran dissolve s widh inueass

i By 0 avd Oy in

e fuid. yaents fhe sl O lapsmﬁ o kel.ps e e
e b deffusion lavne

(2)

e yake of deffusion of
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Examiner Comments

This answer clearly gives two reasons for the presence of the fluid in the alveoli.

(i) Fluid passes out of the capillaries into the spaces around the alveoli.
Some of this fluid passes into the alveoli.

Explain the importance of having fluid inside the alveoli.
(2)

i
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Examiner Comments

This answer also clearly gives two reasons for the presence of the fluid in the alveoli.

(iii) Fluid passes out of the capillaries into the spaces around the alveoli.

Some of this fluid passes into the alveoli,

Explain the importance of having fluid inside the alveoli,
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Examiner Comments

This response has gained none of the mark points.

82
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Question 7(b)

This question required candidates to use information given in a diagram and apply their
knowledge of gas exchange surfaces to an unfamiliar organism. Many were able to recognise that
the single layer of cells would mean a shorter diffusion distance but failed to refer to the steeper
concentration gradient as indicated by the flow of water through the ostia and that the shape of
the organism, not the individual gaps would lead to a large surface area. Flagella were credited in
one of two ways; either as increasing surface area or increasing the water flow through the
sponge. References to blood were commonly seen, demonstrating that candidates were simply

recalling knowledge rather than using the information that they were supplied with.

(b) The photograph shows a parine sponge.

© Helmut Corneli/Alamy Stock Photo

Sponges are aquatic animals that are covered in pores called ostia.
__ﬁ_-

The diagram shows a section through a Sponge

body cavity of the sponge \é’\
single layer of cells lining \@ )

the body cavity

layer of flagella

'Wi direction of flow of water
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Analyse the information in the diagram to explain how this sponge is adapted for
gas exchange.

3)
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Examiner Comments

This canddidate gained three marks for referring to single layer of cells, the concentration
gradient through the ostia and the flagella in the body cavity.

)\ ResultsPlus

Candidates should try to refer to all of the features shown in the diagram in their answer.

Analyse the information in the diagram to explain how this sponge is adapted for
gas exchange.

R (3)
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Examiner Comments

This response also gains full marks for the single layer of cells, flagella and ostia ensuring a
high concentration gradient.

Analyse the information in the diagram to explain how this sponge is adapted for
gas exchange.

.Hsud%omt;

(3}
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Examiner Comments

This candidate only got credit for linking the single layer of cells to a shortened diffusion
distance.

=
P

A\ ResultsPlus
\__; Examiner Tip

Carefully read any information on diagrams that you are provided with.
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Question 7(c)

There was a lot of information to assimilate in the two graphs and candidates needed to explain
that information, not just simply describe what they could see. They were expected to relate the
need for the different gas exchange structures depending on whether the frog was living in water
or in air. The best candidates could link the information from the two graphs and see that the
skin was important at all stages of the frog life cycle, including being most important for carbon

dioxide release.

Analyse the data to explain the role of the gills, lungs and skin in gas exchange as

a tadpole develops into a frog.
(4)
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/'--.. Examiner Comments

In this response the candidate has explained the use of the skin, gills and lungs at different
stages in the life cycle and gained four marks.

V \ ResultsPlus
\

| Examiner Tip

Candidates should ensure that they do not simply repeat the data when asked to explain
changes taking place in a graph or graphs.
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Analyse the data to explain the role of the gills, lungs and skin in gas exchange as
a tadpole develops into a frog.
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Examiner Comments

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

Analyse the data to explain the role of the gills, lungs and skin in gas exchange as
a tadpole develops into a frog.
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Examiner Comments

In this response the candidate gained mark point 1 only. They got confused with surface
area to volume ratio and did not relate the lungs to taking in oxygen from the air.

922
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Question 8(b)(ii)

Many candidates were able to describe the patterns that could be seen but did not relate their
relevance to the process of photosynthesis. There were some good explanations regarding a drop
in the levels of RUBISCO and many could explain the relevance of chloroplast size but often the
depth of the layers and area of chloroplasts exposed for gas exchange was not fully explained or
was incorrectly related to access to light. A level 3 answer needed to explain these observations in
a bit more detail than a simple statement. There was also a significant number of candidates that
got distracted by the presence of Nitrogen gas and thought the question was relating to the
formation of proteins.

Discuss how growing plants in low levels and high levels of nitrogen gas
affects the rate of photosynthesis.
(6)
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/--.. Examiner Comments

This response scored six marks because the candidate has explained each feature in
sufficient detail.

| Examiner Tip

’“ 'f ResultsPlus
\

Candidates should aim to describe and explain all the information they are given in a table.
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Discuss how growing plants in low levels and high levels of nitrogen gas
affects the rate of photosynthesis.

(6)
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This candidate explained 3 aspects in detail but has not explained the relevance of
chloroplast size and therefore gained five marks.
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Discuss how growing plants in low levels and high levels of nitrogen gas
affects the rate of photosynthesis.

(6)
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% ResultsPlus
Examiner Comments

This candidate has explained RUBISCO activity and the size of chloroplasts but got confused
trying to explain the other aspects and so gained three marks.

Discuss how growing plants in low levels and high levels of nitrogen gas
affects the rate of photosynthesis.

(6)

The«bhmkmwoFbhbladg.nrOlnd,nzamfch*ompwtt
mc,rwewb.e,ntrh«e;.rhlghltvmpf‘m&mgmgw
bmvuc.mar‘&mrmw&cn ......... af.. I availeble te
....be converted inko  nitrate. ions for. pulleotides

aming acids

...and __probei, Poro&{lsmwkhqndohms:on
* AUBTSCO activiby decreaces in planks geown in_high
l&v&UaFmbmﬂmgmbcmwe{'Mn&w:llk)c
olower levels . of (02, which It one of bthe .
Jule:mbuFnrmrboanxfnjcqbq@agdbj
RUBESCO.

RUBJ;JC.Oﬁ.&hmbﬂd&cmwwknlpwkwhofcn rogen.
..gas, becawre  there will be fewer. .nitrake. ions to .
{'—ar‘mp;llE)HC,OThuuq,.rowh\l}L’h.ebh;czkwq ....... of ..
bh&lmdmxmnolmz-eofkhzchlpmpmmhwwbe
.Amaller, becanse. there  ore fewer nibrabe fons
for. amino. acids and nuckotides. .

98 GCE Biology B 2506 9BI0 01



%
\-\.

N / ResultsPlus
/'--.t Examiner Comments

This candidate has got confused by the presence of Nitrogen gas and related this to protein
formation but they have successfully described the patterns and given one explanation for
RUBISCO. They gained two marks.
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Question 8(c)(i)

This question presented candidates with a Venn diagram displaying the changes in gene
expression in plants grown in different levels of Nitrogen gas. As the command word used was
determine, one of the marks was allocated to the manipulation of the data supplied. Some
candidates struggled to interpret the diagram and thought that the overlap section related to
plants grown in medium levels rather than being an indication of the genes that were being
expressed or not in the two groups that were tested.
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(c) This investigation also studied changes in gene expression in the plants grown
in low levels and high levels of nitrogen gas compared with those grown in
moderate levels.

The chart shows the results of this part of the investigation.

The shaded area shows the genes that were affected in both groups of plants.
t.

Plants grown in low Plants grown in high
levels of nitrogen gas levels of nitrogen gas

-4

Key:

% increased expression
l decreased expression

(i) Determine the effect of growing plants in low levels of nitrogen gas and in
high levels of nitrogen gas on the changes in gene expression.
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This is an example of a high scoring response that had clearly manipulated the data to help
explain their answer. This candidate explained the overlap in genes expressed between the
two groups, that there were more changes in the low level group and that both groups
experienced more gene suppression. This response scored three marks.

P
-

4 \ ResultsPlus
\

| Examiner Tip

The command word determine expects that you will manipulate the data given as part of
your answer.

Many candidates scored one mark such as in the example below.

(i) Determine the effect of growing plants in low levels of nitrogen gas and in
high levels of nitrogen gas on the changes in gene expression.
(3)
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Examiner Comments

This candidate described the changes in low levels of Nitrogen gas only.
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Question 8(c)(ii)

Many candidates understood which part of the specification this question was referring to and
could give several examples of epigenetic modification. However, there was one mark for stating
that this was epigenetic modification and one mark for an example of it.

(i) Describe how gene expression can be changed.
(2)
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Examiner Comments

This is an example of a candidate that has gained full marks. The response names
epigenetic modification and two examples of it.

7
AN
A
P!

W4\ ResultsPlus
2\

) Examiner Tip

Candidates must use the term epigenetic modification, not epigenetics to be awarded
marks.
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e X AN YA LR LII e
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Examiner Comments

This response gained no marks. This candidate has not quite explained themselves well
enough to gain credit for their answer. They need an example of epigenetic modification.
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Question 9(a)

This was a compare and contrast question and many gained several marks for this question,
despite the context being slightly unfamiliar but as this formed part of the last question of the
paper, it was designed to be more demanding. Credit was not given to responses that simply
listed the letters of the bases. There was some confusion with the bonds that would hold the
individual components together, with some candidates naming hydrogen bonds, instead of
phosphodiester bonds.

9 Aptamers are single-stranded DNA or RNA sequences that fold into specific
three-dimensional structures.

Aptamers bind tightly to targets such as proteins and viruses.

(a) Compare and contrast the structure of single-stranded DNA with that of single-

stranded RNA.
{3)

-DNA M bor Thgmine bl RNA b Ura) sl
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Examiner Comments

This response gained full marks and was clearly set out.

//_-' .\l
/.--\

\ \ ResultsPlus

Examiner Tip

Using a linking word such as but or whereas makes the comparison between two molecules
very clear.

DWMW /mmw M{

b
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The candidate can identify some differences between the DNA and RNA but the only
creditworthy point is the presence of phosphodiester bonds.

/'{-' .\'

\ \ ResultsPlus

Examiner Tip

A Level candidates are expected to recall the names of bases, not just their letters.
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There was no mark for a comparison of length as we have no indication whether this is
relevant in the question. The sugar comparison was correct but the reference to the bases is
incorrect and RNA contains Uracil, DNA does not, is not enough to gain a mark. Overall this
response gains one mark only.
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Question 9(b)

This question assessed candidates on being able to apply their knowledge of PCR in an unfamiliar
context. Two of the marks available were targeted at A grade candidates who would be expected
to work out that before PCR could be carried out, the single strand of RNA would need to be
converted to double stranded DNA using reverse transcriptase and similarly transcription needed
to occur after the process. Many could describe at least one key detail of the PCR process, most
commonly the temperature change was explained.
(b) Aptamers can be amplified using PCR.
To amplify an RNA aptamer, reverse transcription-PCR (RT-PCR) must be used.

Describe how RT-PCR can be used to amplify RNA aptamers.
(4)
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This is an example of an excellent response. The candidate has included how the strands
would be prepared, how RNA strands would be made at the end of the process and
given a detailed description of the PCR process. They gained all available mark points.

o~ 4 \ ResultsPlus
\

| Examiner Tip

Questions towards the end of the paper will be harder and will expect candidates to apply
their knowledge to unfamiliar situations.
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The candidate has realised that reverse transcription is needed here but have not been
clear in what it is needed for. They have described a detail of the PCR process for which
they gain one mark.

P
e

lf: \ ResultsPlus
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| Examiner Tip

Learning the details of processes will ensure that some marks are scored.
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Question 9(c)

A fair number of candidates did not manage their time well enough to answer this question at all
or only gave a very brief and rushed response. This was because it was the last question on the
paper. Although the question stated to discuss the advantages and disadvantages of using
aptamers, many did not refer to or sufficiently refer to, the data given to gain the higher level
marks that were on offer. Four examples of responses have been included to exemplify what low
and high scoring responses looked like.

Discuss the advantages and disadvantages of using aptamers to prevent infection
with the influenza virus,

(6)
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This response scored full marks and demonstrates that you do not have to write volumes in
order to access level 3. This response has described 3 patterns from the graph, and
explained that viruses will not be able to bind to host cells, that there are no error bars so
we cannot tell the significance of the data and that these could be used for different

strains of virus but that the virus may mutate and therefore the aptamers may no longer be
effective.

p 14

ResultsPlus
<\

Examiner Tip

Always make use of data provided in level-based questions.

GCE Biology B 2506 9BI0 01 115



sy af}lum ould _be advenleaco-s  becavse Hew .
otmd Bt haﬁ}tmaﬂx'u"ﬁmu ,,,,, %? hmds 41“3

shtﬁwk boH),3,5ad 4 lul AT, )w)-v j‘d"
4 H7. AT) e wm&ozl i3 mu ﬂg

e 8 e st b, om0
cigp— VS 4 MW ‘LU@P"}“\?mlfwmn -13%) it

b\d b TOTAL FOR PAPER = 90 MARKS
CorMr mone ML:S 5 ImemasaluHung ko ban feshad
ag we] ag Y vws  gla,

e Mfloenza viws (old Skl Mfc&/' Was+ cells
AJSZMM FF fﬂ' cannet bd B dm via ‘ﬂwj’gccﬂh

* al gATJ), seums tt bmd mow Shewgly § bious
X : vatow AP“M&M

116 GCE Biology B 2506 9BI0 01



%
,

¢ / ResultsPlus
/'--.'. Examiner Comments

This response also gains full marks. There are descriptions of the data, and advantages that
the virus will not be able to bind to the host cells so the infection cannot spread. They have
stated disadvantages that the aptamers may bind to other molecules and could have
unknown side effects and that the virus may mutate so aptamers may not be effective.
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This is a level 1 answer so two marks are scored. The candidate has not described the data
in sufficient detail although they have included some relevant detail about mutations and
prevention of viral replication.
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This is a level 1 answer and the candidate gains two marks. There is insufficient reference to
the data but some relevant comments are made.
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A\ ResultsPhus
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| Examiner Tip

Always give a balanced argument that includes references to the data given.
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Paper Summary

Overall, candidates performed slightly better this series in this paper and many were following
the instructions given by the command words in the questions. Assimilation of data often proved
to be challenging for weaker candidates but many demonstrated a good overall knowledge of the
specification points assessed in this paper. It was particularly encouraging to see the process of
photosynthesis and the questions requiring application of this knowledge being answered well.
Centres are clearly using past paper mark schemes and reports to help candidates to prepare for
the final exams, however, candidates still struggle to form conclusions using data and make
use of information when supplied in diagram format. The following points have been made in
previous reports but are still applicable.

Based on the performance on 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 to answer all multiple choice questions and all questions
where they are asked to name a process or molecule.

+ 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.
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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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