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Introduction

The examiners were impressed with the high standard of many exam papers. The general
standard was higher than previous sessions and candidates and centres should be
commended for their hard work in preparing for these exams despite the disruption to their
education caused by the government response to a viral pandemic. It was clear that many
candidates had prepared very thoroughly for these examinations and had developed an
excellent grasp of all the topic areas covered. Factual knowledge was generally very strong,
although some candidates occasionally did not use accurate, scientific terminology. As a
general rule, candidates should always try to use technical language and when doing so, they
should ensure that they use it accurately. Mathematical skills were generally very good,
although some candidates found using the Hardy-Weinberg equation to determine the
number of heterozygotes in a population very challenging. The examiners felt that there was
an improvement in the quality of answers to data analysis questions and candidates seem to
understand that they often need to apply their knowledge to unfamiliar situations. A minority
of candidates still find it difficult to appreciate what certain command words mean. 'Discuss'
requires a full exploration of all aspects of a question and 'evaluate' requires both sides of an
argument to be considered before drawing a conclusion. The Advance Information clearly
helped candidates to prepare certain topic areas as many scored highly on topics that were
listed, such as the function of the retina.

3 GCE Biology B 9BI0 02



Question 1 (b)

This question asked candidates to name three enzymes involved in DNA replication and
describe their functions. Strong answers listed DNA helicase, DNA polymerase and DNA
ligase and went on to give an accurate description of the function of each. Many candidates
gave insufficient detail when describing the function of DNA polymerase, simply stating that
it adds nucleotides or forms hydrogen bonds - a reference to the formation of
phosphodiester bonds between neighbouring nucleotides was required. Descriptions of the
function of DNA ligase were also often slightly vague with many referring joining nucleotides
rather than joining fragments of DNA. Most candidates gained at least one mark with many
going on to gain all three. A few candidates confused DNA replication with the process of
transcription and referred to RNA polymerase and RNA formation.

(b) Describe the roles of three named enzymes involved in DNA replication.
(3)
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\/ / ResultsPlus

-~ Examiner Comments
This answer scored one mark for the role of DNA polymerase forming

phosphodiester bonds. All three enzymes are listed but the functions
of DNA helicase and DNA ligase are not correct.

@4\ ResultsPlus
D

Examiner Tip
Take care to give descriptions with A level standard detail and use
accurate language. Sometimes an answer can be correct but does not
have the required detail expected at A level.
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(b) Describe the roles of three named enzymes involved in DNA replication.
(3)

~INA heacase. breoks down.the. by waam.......b.o.,mmj.....
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(ﬂ‘( ResultsPlus
Examiner Comments

This is a good answer that gained all three marks. The candidate has
given a correct function for each of the enzymes.

(b} Describe the roles of three named enzymes involved in DNA replication.

(3)

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

a\_

% ResultsPlus
Examiner Comments

This answer gained two marks. Correct functions are given for DNA
helicase and DNA ligase. The function of DNA polymerase lacks
sufficient detail.
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Question 1 (¢)

This question assessed candidates understanding of the base pair rules and also
mathematical skills. Most candidates gained at least one mark. Some candidates calculated
that 15% of the nucleotides would be cytosine but did not then use this to determine the
actual number of nucleotides.

GCE Biology B 9BI0 02 6



Question 2 (a)(ii)

This question assessed candidates' understanding of the action of steroid hormones.
Although most candidates are not familiar with how auxin exerts its effects, the question
stated that auxin acts in the same way as oestrogen. Strong answers explained how auxin
would bind to a receptor protein, that the receptor protein would then change shape and act
as a transcription factor binding to DNA and stimulating RNA production. Many candidates
scored one mark but only a few went on to gain all three. A significant number of candidates
confused the action of steroid hormones with hormones that work via a second messenger.

(i) Some types of auxin affect the activity of cells in the same way as hormones
such as oestrogen affect human cells.

These auxins pass through the cell membrane and affect the synthesis
of enzymes.

Explain how these auxins affect the synthesis of enzymes,

AN
\( { ResultsPlus
_‘/'--.. Examiner Comments

This answer gained one mark for the binding of the auxin to the
transcription factor. The candidate has used a lot of key vocabulary in
their answer but there is either a lack of detail (eg promoter region is
not linked to DNA) or slight inaccuracies (enzymes are synthesised by
transcription).

T4\ ResultsPlus

\\ Examiner Tip

When using scientific vocabulary, it is important to use it accurately. It
is not enough to have all the correct words if they are in the wrong

places.
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(i) Some types of auxin affect the activity of cells in the same way as hormones
such as oestrogen affect human cells.

These auxins pass through the cell membrane and affect the synthesis
of enzymes.

Explain how these auxins affect the synthesis of enzymes.
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: ResultsPlus

Examiner Comments
This answer gained no marks. Although the candidate has stated that

the auxin binds to a receptor, it is not clear that the receptor is within
the cell. The rest of the answer is incorrect.
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Question 2 (b)

This question discriminated well. Many excellent answers were seen that identified key data
patterns including the increased germination rate if the last colour of light was red, although
few candidates recognised that the number of exposures had no effect. Stronger answers
referred to the overlapping or non-overlapping of the standard deviations and explained
what this meant in terms of difference in means. Stronger answers also went on to state that
for germination to occur, P g form of phytochrome needs to be converted to the P g form.

Some candidates gave vague answers, for example, many stated that 'red light had more
effect' rather than stating that the last colour being red increased germination rates. A
significant number of candidates did not mention the role of phytochrome. Although the role
of phytochrome in seed germination is not listed in the specification, candidates should be
able to apply their knowledge of phytochrome in flowering of plants to other situations.

Analyse the data to comment on the effect of red (R) and far-red (FR) light on the
germination of lettuce seeds.

(4)
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Examiner Comments

This is a good answer that gains two marks. The candidate clearly
states that germination rates are higher when the last light colour is
red and explains how this affects phytochrome. Although the standard
deviations are mentioned, the significance of the overlaps is not
explained.

) . ResultsPlus
L

Examiner Tip
If standard deviations are shown, always look for overlaps.
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Analyse the data to comment on the effect of red (R) and far-red (FR) light on the
germination of lettuce seeds.

(4)
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'M ST ... (5. & & ..... "Eh ...... VY, e,-b.-uh,

?-Er Ao

ResultsPlus

Examiner Comments

This is a strong answer that gains three marks. The candidate clearly
states that red being the last light colour increases the germination
rate and then goes on to explain that PR is converted to Pgg and then

explains that it is the high level of Pgg that stimulates germination.
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Analyse the data to comment on the effect of red (R) and far-red (FR) light on the
germination of lettuce seeds.
(4)
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<Z< ResultsPlus
Examiner Comments

This is an excellent answer that gained all four marks. The significance
of the final colour of light is discussed, a correct statement about the
overlapping standard deviations is given and the conversion and Py to

Per is explained along with how Pr must inhibit germination.
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Question 3 (a)(iii)

This was well answered by many candidates although a significant number did not give
enough detail to gain both marks. The question asked candidates to explain the function of
lysosomes so that a reference to lysosomes containing enzymes along with a role of these
hydrolytic enzymes was needed. Candidates should try to use scientific vocabulary such as
hydrolysis rather than referring to 'breaking down."

(iil) Explain one function of lysosomes.

(2)
l:ﬁ ASOPS [ M n.ufa. B }Ji Ynlig 552 YOS fea o
A4 ..td R STOLAL SYE A v W pronthe . aedl .. A0 NS00
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mek.gso&.gm_u ................ ta.. DOOK. SAaM..pAMOYALNS ...

3/ { ResultsPlus
/‘--. Examiner Comments

This answer gains two marks for the idea that lysosomes contain
digestive enzymes and that these enzymes digest pathogens.

V ResultsPlus
\

| Examiner Tip

Do not use the term 'break down', use terms such as digestion or
hydrolysis.
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Question 3 (b)(i)

This question was a mathematical calculation that required candidates to read from the
graph, rearrange the equation and give the answer to two significant figures. Many
candidates were able to correctly read from the graph although fewer were able to rearrange
the equation. Most candidates are now confident in using significant figures and were able to
gain a mark for use of significant figures in this question. Candidates should show all their
working so that they may still gain some credit even if the final answer is incorrect.

(i) The ratio shown in the graph can be calculated using the formula

volume of nucleus

ratio =
total volume of cell = volume of nucleus

On day 2, the volume of the cell nucleus was_ 900 |,_lm3.
Calculate the46tal volume of this cellon day 2.

Give your answer to two significant figures.

(3)

rofo = &6 6 = 400
o (- 90®) = 9O X = 00

00 S

\o
X = 40D + A - Q43 .25
\&
Answer .. 2100 o um’
~

I
—

N &{ ResultsPlus
/--.. Examiner Comments

This is an excellent answer that gains all three marks. The candidate
has shown all their working so that even if their final answer was
incorrect, marks would be gained for other correct stages.

" \ ResultsPlus
\

| Examiner Tip

Always show all working.
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(i) The ratio shown in the graph can be calculated using the formula

volume of nucleus

ratio =
total volume of cell - volume of nucleus

On day 2, the volume of the cell nucleus was 900 um?’,
Calculate the total volume of this cell on day 2.

Give your answer to two significant figures.
x0 YO\ WOy AT 600 vre? (3)
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AN
ResultsPlus

Examiner Comments

This answer gained two marks. The final answer was not given to two
significant figures but the other steps were correct.
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(i) The ratio shown in the graph can be calculated using the formula

. volume of nucleus
ratio =

Fotal volume of cell r volume of nucleus

On day 2, the volume of the cell nucleus was 900 um’,
~

Calculate the total volume of this cell on day 2. QR &

Give your answer to two significant figures.

B2 o

q00 X L6 = VB 400

(3)

Answer . WD (4000 . um’

N\

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for a correct reading from the graph.
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Question 3 (b)(ii)

This question presented candidates with the changes in nucleocytoplasmic ratio of cells as
early development proceeds. Candidates were asked to comment on the change in the ratios
as time progressed. Most were able to gain at least one mark but only a few, very strong
answers gained all three. Many candidates correctly stated that the ratio for all cells steadily
increased up to three days. Many candidates then went on to state the ratio for
trophectoderm cells then levelled off whilst the inner cell mass cells ratio decreased. Some
candidates recognised that the reducing ratio was due to cells becoming smaller after
divisions and some went on to explain that the two different cell types had differentiated and
the ICM cells were then decreasing in size. Some candidates gave imprecise answers that did
not refer to times, instead just giving vague statements about the lines going up and then
levelling off.

(il Comment on the changes in the ratios as the zygote develops into
a blastocyst.
(3)

......... RO AR o AML 0L ... M. PR, LA
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e AAMPRA B Ot wikdL . MOPheNTA L. Y. (HALAS. . 04 B

Y < Examiner Comments

This answer gains two marks for the idea of an increase in ratio of all
cells up to day 4 and then a levelling off for the trophectoderm cells.
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(i) Comment on the changes in the ratios as the zygote develops into

a blastocyst.

yowume 3)
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% ResultsPlus
Examiner Comments

This answer also gains two marks for identifying the increase up to day
3 and then the different growth of the two cell types after day 3.
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Question 4 (b)(i)

Many candidates found this calculation challenging. Candidates had to use the graph to
identify the pressure at the point when the atrioventricular valve closed (when the ventricle
pressure increases above the atrial pressure). Many candidates selected the wrong point but
were still able to gain marks due to error carried forward. After finding the pressure,

candidates had to convert the area of the valve from cm 2to m 2 and then rearrange the
formula. A significant number of candidates were unable to convert the units correctly with

many incorrectly assuming that there are 100 cm 2in 1 m 2. Candidates should be careful
when converting units.

(i) An atrioventricular valve in the healthy heart has a surface area of 3.5¢cm’,

Determine the force that is applied to this atrioventricular valve when
it closes.

Use the formula

Force in newtons

Pressure in kPa =

Area in m’
0% kpa = X (3)
350 3-5m
X350 X350 * \00
350 m
O % x50 = 2%0
Answer ... 150 ................................. newtons

AN
\( / ResultsPlus
/‘--‘L Examiner Comments

This answer gained two marks. The pressure has been correctly
identified on the graph and the candidate has used the formula
correctly. The unit conversion is, however, incorrect.
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(i) An atrioventricular valve in the healthy heart has a surface area of 3.5cm’,

Determine the force that is applied to this atrioventricular valve when

it closes.
Use the formula
Pressure in kPa = Force in newtons
Area in m’
=t 6= F
> 3-Sxlo~¢ (3)
- ams F - S.éxio?

35 = 3-5%(07

Answer 56‘{[0'} newtons

a\__

% ResultsPlus
Examiner Comments

This answer gained two marks. The unit conversion is correct and the
formula has been used correctly. The initial reading from the graph is,
however, incorrect.

GCE Biology B 9BI0O 02 20



(i) An atrioventricular valve in the health has a surface area of 3.5 cm’.

Determine the force that is applied to this atrioventricular valve when
it closes.

Use the formula

Force in newtons

Pressure in kPa =

Area in m?
oG
pressuie = f:rm ' — (3)

{lorcg = Pressvlie in P x n-’aou}xmz
.4 x 350
2 490

a\__

ig ResultsPlus
Examiner Comments

This answer gained one mark. The reading from the graph and unit
conversion are both incorrect but the formula has been rearranged
correctly.
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Question 4 (b)(ii)

This question required candidates to compare the pressure differences in the atrium,
ventricle, and aorta of a heart with a damaged valve with a healthy heart. The question
discriminated well with most candidates gaining at least one mark for the idea of reduced
oxygen transport to muscles. Many candidates also correctly referred to the backflow of
blood into the atrium and recognised that the aortic pressure was lower. Some candidates
did not gain full credit as their answers were vague. For example, the statement 'the
damaged valve allows backflow of blood' gained no marks but the statement ' the damaged
valve allows the backflow of blood from ventricle to atrium' would gain a mark. Candidates
should always try to give precise answers that give as much detail as possible.

(ii) Explain why people with an atrioventricular valve that leaks find A

exercise difficult.
(4)
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< / ResultsPlus
/---t Examiner Comments

This answer gained three marks. The candidate correctly states that
the ventricle pressure is lower and goes on to explain that there is a
slower flow of blood to muscles and less ATP generated. A mark would
not be awarded for transport of oxygen to tissues on line 11 but the
candidate refers to muscles later in their answer.

s ResultsPlus
ey

Examiner Tip
Always give precise detail in answers. For example, do not just say that
the AV valve stops backflow, say where it stops the blood flowing to.

23 GCE Biology B 9BI0 02



(ii) [EXPISIRNEY people with an atrioventricular valve that leaks find
exercise difficult.
(4)
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ig ResultsPlus
Examiner Comments

This excellent answer gained four marks. The candidate clearly
explains that there is backflow into the atria and then goes on to
explain how pressure differences lead to reduced oxygen transport to
muscles and respiration.
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(ii) Explain why people with an atrioventricular valve that leaks find
exercise difficult.
(4)

& w'}g\é-poqk ...... ov \teMy o e vesuwl

N_

ﬂ ResultsPlus
Examiner Comments

This answer gained no marks. The candidate correctly refers to the
backflow of blood but does not state where the blood flows back to.
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(i) Explain why people with an atrioventricular valve that leaks find

exercise difficult.
(4)

.....
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/ ResultsPlus

Examiner Comments

This excellent answer gained four marks. The candidate describes the
effect of the damaged valve on the pressures in the heart and goes on
to explain the consequences of this. The answer is also written in a
logical way - candidates should be encouraged to think through their
answers in logical steps.
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Question 5 (b)

Many excellent, detailed, accurate answers were seen to this question. The retina was listed
on the Advance Information and it was clear that many candidates and centres had prepared
this topic well. Most were able to explain the breakdown of rhodopsin into opsin and retinal
and many candidates gave impressive detail regarding the change between cis and trans
retinal. Some candidates incorrectly suggested that opsin causes an increase in sodium ion
diffusion into the rod cells, depolarisation, and neurotransmitter release. The examiners
were impressed with the detailed knowledge shown by many candidates. Candidates should

be careful to use correct symbols, for example, they should refer to Na * rather than Na.
(b) Explain the role of rhodopsin in the generation of a nerve impulse in cell X when
light falls on the retina.
(3)
RhodoPsim s khe oWokijaenk  Sosndh in . Cod @S wWhichs esteet

A it bonen  bghe | gaus  aa. Ehe cebioer Chedepsin i, fod s

f.ikl-!—ﬂckukm:*\pfotmd-udf"h'mu{”‘ﬁ‘-ﬂd\(‘“f-bmmﬂpﬂm
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Examiner Comments

This excellent answer gained three marks. The candidate describes
how light splits rhodopsin into retinal and opsin and then goes on to
describe the closure of sodium channels and reduction in release of
glutamate.
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- V +\ ResultsPlus
\\/

) Examiner Tip

If candidates use the symbol for sodium ions, they should use Na* not
Na by itself.

(b) Explain the role of thodopsin in the generation of a nerve impulse in cell X when

Iight falls on the retina.

&\!J%U' Wy on sthna rod _alls . Ko .. Wleack
] ' ,_,.._!,'I.......J.’.'!"élﬂ cftm o"nlg M‘M{ :

% ResultsPlus
Examiner Comments

This answer gained two marks. The candidate correctly states that
rhodopsin is broken down into opsin and retinal and goes on to refer
to the closure of cation channels. The reference to increased diffusion
of sodium and increased release of neurotransmitter is, however,
incorrect.
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(b) Explain the role of rhodopsin in the generation of a nerve impulse in cell X when
light falls on the retina.

engiql, (3)

N\

ﬂ ResultsPlus
Examiner Comments

This answer gained three marks and illustrates the excellent use of

technical terminology. The candidate correctly refers to the
hyperpolarisation of the membrane and reduction in glutamate
release.
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(b) Explain the role of in the generation of a nerve impulse in cell X when

light falls on the retina. Lm.u e
(3)

I o2 L S i,

N\

ig ResultsPlus
Examiner Comments

This answer gained one mark. The candidate understood that
rhodopsin splits into opsin and retinal but does not provide any
further detail.
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Question 5 (¢)

This level-based question discriminated well. Candidates were presented with the details of
an experiment carried out to investigate the effect of different lengths of time spent in the
dark on sensitivity of the retina. The experiment also used two colours of light, one of which
stimulates cones and rods, the other only cones. Level three answers discussed the data,
recognised that light with a wavelength of 620 nm does not stimulate rods cells but 500 nm
does, explained why rod cells are more sensitive and explained why time in the dark
increased rhodopsin resynthesis. Level two answers focussed on the data and either the
effect of summation or the resynthesis of rhodopsin. Level 1 answers often ignored the data
and gave generic descriptions of retinal function or presented answers with no explanation.

Some outstanding answers were seen that fully explained why rods are more sensitive than
cones and why time in the dark increased sensitivity. To get level 2 or 3 marks, candidates
had to relate the theory to the data. Some candidates only discussed one aspect of the
experiment or gave no explanations.
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ﬁ* Analyse the graphs to explain the results of this investigation.
(6)
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Examiner Comments

This is a good answer that discusses the data. There is some
explanation of why time in the dark increases the amount of
rhodopsin and this is related to the data. Level 2, 4 marks were
awarded.
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Analyse the graphs to explain the results of this investigation,

1\&3\MP%¥W&T¢MQMMSMLOH ,,,,,,, bmhma.mm\)dd
O...QfRcR. ... Mmm\%-m&m\u ......... o oduntM o LETD. oS Sesd
"X\ms‘ismﬁkmmmfﬁmm\&oawﬁmﬂm

LS

5:§h NS Gcma\-a.hrmm\mécﬂmwttrmea—rmm¢\ ........
y mm-nﬂam\on\hm‘ LHMMMM ..........
US:\&R\mdo?sm ....... O TP\ VRV WO T U Yeqrgr - o

AS tima N dGA0e wvr.ﬂdﬂ‘,r\mdc S s oean. ol ...
re.s\.jm\wma,mmsa ...... WS SeASIELVIE ,c:&!m@mmhmu
TN TS TV S0 Yru RIASEY . hean AS detetted . SOCam...
\bmm%}nmmmlé\m%ﬂmdm*\mxxmmm&\.
IS, M ondeaam . acs. Sed. Q.d,}a....tﬂ.‘x&x&uh..“.“.&m&iuIQ ........ Ce rq]»ml
\,B\nx‘srxtmf)&-\x-kc.&ﬁ&\r\wéa\xm 5 ............ L., Mt:?:m%jf
..... Seae oM beksent. m:?\ﬁ‘f\r;.mmwb,&c

Aoxtans b-r—s-s-qz@com PN YU TV SO PV 1Y (VS W 97

Frabammmmnadiadidd iiie

aral dakeASiEl ,dpmij-m ..... 0. bgbc[mﬁwangm@crk
WUW&Q@M@ML.MA&M& AUOEE. O ACE

MWA (Total for Question 5 = 10 marks)

33 GCE Biology B 9BI0 02




™
\-\.
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/---t Examiner Comments

This is an excellent answer. The data is discussed and related to the
explanation. The different sensitivity of rod and cone cells and the
resynthesis of rhodopsin are discussed and related to the data. Six
marks were awarded.
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% Analyse the graphs to explain the results of this investigation.
(6)
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Examiner Comments

Although all the lines are not completed, this is an excellent answer
that gained six marks. Summation and rhodopsin synthesis are
explained and the explanations are linked to the data. This illustrates
the concept that precise, accurate answers will often gain credit.

)
o ResutsPhs

Do not think that you always have to fill all the space. A shorter answer
that is precise, accurate and answers the question will gain credit.
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Analyse the graphs to explain the results of this investigation.
{6)
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/'--‘: Examiner Comments

This is a very good answer that gained four marks. The data is
discussed and the effect of summation explained but there is no real
mention of the resynthesis of rhodopsin so the highest level that could
be awarded was level 2.
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Analyse-the graphs to explain the results of this investigation.
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iﬁ ResultsPlus
Examiner Comments

This answer gained two marks. The majority of the answer is
descriptive with little explanation.
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Question 6 (b)(i)

Many candidates found this question challenging. Few referred to oncotic pressure or
explained that the oncotic pressure of the plasma is due to plasma proteins that are unable
to leave the capillary. Oncotic pressure is the term listed in the specification and so
candidates should refer to it. Many candidates did, however, correctly explain that tissue fluid
enters due to the net effect of the oncotic and hydrostatic pressures. Many candidates also
referred to the movement of water rather than tissue fluid.

(b) Oedema is an accumulation of tissue fluid. This is due to less tissue fluid being
returned to the blood capillaries.

(i) Explain how tissue fluid is returned to capillaries.
(3)

DS ONOBL (AL, . SIS COONTONE .. a I . BB ...

N,
\/ { ResultsPlus
/---_ Examiner Comments

This is a good answer that gained two marks. The candidate correctly
explains how the difference between hydrostatic and oncotic pressure
causes tissue fluid to enter and states that there are more plasma
proteins in the plasma compared with the tissue fluid.
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(b) Oedema is an accumulation of tissue fluid. This is due to less tissue fluid being
returned to the blood capillaries.

(i) Explain how tissue fluid is returned to capillaries.

........ ‘ﬁﬁ&&cu_. YQ/ lcuf 3 LA,

............ C .thpr[ aes... mﬂ@ .

\(/K ResultsPlus
Examiner Comments

This is an example of an answer that gained no credit. The candidate
has misread the question and refers to the movement of tissue fluid
into the lymphatic system rather than the capillaries. The candidate
may have read the first few words of the question: 'Explain how tissue
fluid is returned' and then immediately started their answer.

< ResultsPlus

) Examiner Tip

Make sure that you read all the words in each question.
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(b) Oedema is an accumulation of tissue fluid. This is due to less tissue fluid being
returned to the blood capillaries.

(i) Explain how tissue fluid is returned to capillaries.

(3)

oli?)ouaasl

ig ResultsPlus
Examiner Comments

This is an example of a common answer for this question. The
candidate correctly explains how the combined effects of oncotic and
hydrostatic pressures cause the return of tissue fluid but gives no
further detail.
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Question 6 (b)(ii)

This question generated answers with a wide spread of quality. Strong answers used
detailed, accurate terminology, referring to reduce pumping of sodium ions out of the
ascending limb, reduced removal of water by osmosis from the descending limb due to the
higher water potential of the medullary fluid and reduced removal of water from the
collecting duct. Weaker answers often did not refer to the ascending and descending limbs
giving vague statements such as lower water uptake or less salt movement. Candidates also
need to be careful when describing water potentials - many referred to lower salt
concentration lowering the water potential.

(ii) Furosemides are drugs that are used to reduce oedema. They are diuretics that
increase urine production.

Furosemides reduce the active transport of sodium ions by the loop of Henle.
‘_-""'—'—'--—-_.-.-——-"-'-F'

Explain how furosemides cause an increase in urine production.

(4)
nedulla hiSsye

Natcas
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Examiner Comments
This answer gained one mark. There is a lot of information given about
sodium ion movement but key details are missing. One mark was
awarded for the increased water potential of the medullary fluid.

(ii) Furosemides are drugs that are used to reduce oedema. They are diuretics that
increase urine production.

Furosemides reduce the active transport of sodium ions by the loop of Henle.

Explain how furosemides cause an increase in urine production.
(4)
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2 ResultsPlus

Examiner Comments
This answer gained two marks for the idea of fewer sodium ions being
pumped out of the ascending limb and less water absorption by the
descending limb.
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Question 7 (a)(i)

Many candidates were able to give a definition of a dominant allele although a significant
number found the question very challenging. Strong answers stated that dominant alleles
will affect the phenotype or area expressed when only one copy is present. Many candidates
gave imprecise definitions such as, 'alleles that overpower other alleles' or 'alleles which
affect a phenotype.' Candidates should make sure that they know formal definitions for

genetics terms.

(a) The scientists concluded that feather colour in owls is controlled by a single

genetic locus. The brown allele is dominant to the grey allele.

(i) State what is meant by a dominant allele.

AN

ﬂ/ < ResultsPlus
/--. Examiner Comments

This answer scored no marks. The answer is far too vague.

(a) The scientists concluded that feather colour in owls is controlled by a single

genetic locus. The brown allele is dominant to the grey allele.

(i) State what is meant by a dominant allele.

(1)
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/--.. Examiner Comments

would affect a phenotype.

This answer scored no marks. It is too vague as two recessive alleles

GCE Biology B9BI0 02 44



(a) The scientists concluded that feather colour in owls is controlled by a single
genetic locus, The brown allele is dominant to the grey allele.

(i) State what is meant by a dominant allele.
(1)

N2 - SN . [ "%, ./ N Mmalbawpr‘_bM
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ig ResultsPlus
Examiner Comments

This answer gained one mark. The candidate makes it clear that only
one copy of the allele is needed to affect the phenotype.
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Question 7 (a)(ii)

Many candidates found this question challenging. Candidates were asked to explain the
range of phenotypes of feather colour after being told that feather colour is not a polygenic
trait. Few answers recognised that the two peaks represented a peak for owls with two grey
alleles and peak for owls with two brown alleles or a grey and a brown allele. Few also
recognised that the variation around the peaks would be due to environmental factors or
subjective scoring of the colours. A few more candidates recognised that the higher peak for
grey owls may have suggested some form of natural selection. Many candidates suggested
that disruptive selection would have occurred. Many other candidates also simply gave
descriptions rather than giving an explanation.

(i) Explain the range of feather colours, shown in the graph, in this population
of owls.

#H OIS with a colowr Su0ve OF 2 hid #he hfgh&sfpmaa
Of adl smouls: Thiay owe.the oSt gray onds...... R

(2)

\"/ / ResultsPlus
< Examiner Comments

This answer gained no marks. There is no explanation given for the
range of phenotypes.
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(i) Explain the range of feather colours, shown in the graph, in this population
of owls.

(2)
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iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the idea that the grey allele is
advantageous and so has increased in frequency.

(i) Explain the range of feather colours, shown in the graph, in this population
of owls.

(2)
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Examiner Comments

This answer gained one mark for explaining how the grey allele may
have given the owls an advantage
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Question 7 (a)(iii)

This question generated a very mixed range of answers. Many candidates are now well
versed in completing Hardy-Weinberg calculations, but some candidates found the
calculation very challenging. Some candidates were unable to calculate the frequency of the
recessive, grey, allele (q). Determining 'q' should always be the first step of a Hardy-Weinberg
calculation. Some candidates were able to correctly calculate g and p but were then unable
to determine the proportion of heterozygotes.

(iii) In this population of them were grey.
Calculate th of owls that a@or feather colour.

Use the Hardy-Weinberg equation
p* 2Pt g’ =1
(3)
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Examiner Comments

This answer gained two marks for correct calculations of p and g. The
candidate unfortunately made an error when calculating the number
of heterozygotes.
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(i) In this population of 120 owls, 84 of them were grey.

Calculate the number of owls that are heteroz_)_rgnus for feather colour.

Use the Hardy-Weinberg equation

p’+2pq+q=1
(3)
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20 = 0. 2482
= 5.5k

L

ANSWET ... s

N\

ﬂ ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate shows all the
working well and shows how they reach the final answer.
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(iii) In this population of 120 owls, 84 of them were grey.

z i

p’++q2=1 P

Calculate the number of owls that are or feather colour.

Use the Hardy-Weinberg equation

f(*{l?o“& 62X = Aok a (3)
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Examiner Comments

This answer gained no marks. The candidate has not calculated the
values of p and q correctly.
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Question 7 (b)

This question presented candidates with data on brown and grey owl populations along with
the depths of snow over time. Candidates were asked to evaluate whether the data showed
that human activity was causing a change in allele frequency of the owls. Strong answers
discussed all aspects of the data, gave explanations for how human activity would have an
effect and also gave reasons why the conclusion was not correct. As the question asked
candidates to evaluate the evidence, both sides of the argument had to be considered to
reach level 3. Most candidates were able to describe the data patterns and give some
explanation for them to gain three or four marks. Only the strongest candidates explained
why the data may not support the conclusion and went on to score five or six marks. When
asked to evaluate, candidates should always give both sides of an argument.
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The scientists concluded that increased greenhouse gases from human activity
are resulting in an increase in the frequency of the brown allele.

Analyse the data to evaluate this conclusion.
(6}
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Examiner Comments

This is an excellent answer that was awarded five marks. The candidate
discusses the data, gives explanations for the changes in owl
populations and gives a reason why the data may not be supportive.

J
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Examiner Tip
If the command word is 'evaluate' always give both sides of an
argument.
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The scientists concluded that increased greenhouse gases from human activity
are resulting in an increase in the frequency of the brown allele.

Analyse the data to evaluate this conclusion.

(6)
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Examiner Comments

This excellent answer that gained five marks is a well organised
answer. All the graphs are explained, counter arguments given and a
conclusion reached.

1\

The scientists concluded that increased greenhouse gases from human activity
are resulting in an increase in the frequency of the brown allele.

Analyse the data to evaluate this conclusion.
(6)
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Examiner Comments

This answer is mainly a description of the data and so gained 1 mark.
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The scientists concluded that increased greenhouse gases from human activity
are resulting in an increase in the frequency of the brown allele.

Analyse the data to evaluate this conclusion.
(6)
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Examiner Comments

This is a good quality answer that discusses the data and gives
explanations. There is, however, no counter argument so is a level two
answer gaining four marks.
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Question 8 (b)

This question asked candidates to look at the changes in soil depth, mass of nitrate and mass
of leaf litter of areas of ground exposed after a glacier has melted. Candidates were asked to
explain the changes shown in the table. Many candidates gained at least one mark with
many gaining three marks. Most candidates understood that primary succession had
occurred. Many stated that pioneer species had arrived, microbial decomposition had
increased the mass nitrates in the soil and more niches/soil depth was available for more
plants to grow. Few candidates directly related the theory to the data in the table and did not
identify the jump in nitrate content after 100 years or the decrease in leaf littering after 150
years. Candidates should always try to organise their answers around the data.

(b) Explain how succession brings about the changes in the soil during this period,
of time.

(5)
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This answer gained three marks. Succession is explained correctly but
there is no reference to timings or the subtle changes that occur.
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(b) Explain how succession brings about the changes in the soil during this period
of time.

(5)
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This answer also explains succession well but does not give any time
frames or identify the more subtle features of the data.

]

GCE Biology B 9BI0O 02 60



Question 8 (c)(i)

This question presented candidates with the oxygen dissociation curve for leghaemoglobin
and haemoglobin and asked candidates to explain how it shows that the structure of
leghaemoglobin is more similar to myoglobin than haemoglobin. Many candidates
incorrectly suggested that both myoglobin and leghaemoglobin has very high affinities for
oxygen and that both are shifted to the right of haemoglobin. Strong answers that gained
two or three marks explained leghaemoglobin does not have a sigmoidal curve and so no
cooperative binding occurs.
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(c) The roots of some of the plants growing around the glacier were found to contain
an oxygen binding protein called leghaemoglobin.

The graph shows the oxygen dissociation curve for leghaemoglobin and the
oxygen dissociation for haemoglobin.
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(i) Leghaemoglobin is a protein that is similar in structure to myoglobin.
Both of these proteins have one subunit.

Explain how the oxygen dissociation curve shows that the structure of
leghaemoglobin is more similar to myoglobin than to haemoglobin.
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Examiner Comments

This good answer gained two marks. The candidate clearly explains
that leghaemoglobin does not have a sigmoidal curve and has a
constant affinity for oxygen.
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(c) The roots of some of the plants growing around the glacier were found to contain

an oxygen bindin leghaemoglobin,
The graph shows the oxygen dissociation curve for leghaemoglobin and the
oxygen dissociation for haemoglobin. .
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(il Leghaemoglobin is a protein that is similar in structure to myoglobin.
Both of these proteins have one subunit.

Explain how the oxygen dissociation curve shows that the structure of
leghaemoglobin is more similar t@han to haemoglobin.

(3)
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This excellent answer gained all three marks. The candidate has stated
that leghaemoglobin does not have a sigmoidal curve and that this is
because cooperative binding does not occur.
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Question 8 (c)(ii)

Most candidates gained at least one mark on this question, usually for correctly stating that
the oxygen levels in compacted, water-logged soil is low. A significant number of candidates
did not go on to gain further credit as they gave no reference to respiration or functions of
the ATP that has been produced. Strong answers gave uses for the ATP such as the active
uptake of nitrate ions which can be used to mark amino acids. Many candidates focused on
the gaining of oxygen without extending their answer to explain how gaining oxygen would
increase growth.

(i) Explain how leghaemoglobin enables these plants to grow in waterlogged
and compact soils.

(3)
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/---.. Examiner Comments

This answer gained two marks. The candidate explains that the
waterlogged soil lacks oxygen and that the leghaemoglobin enables
respiration to occur. There is no explanation of how respiration will
increase growth.
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(i) Explain how leghaemoglobin enables these plants to grow in waterlogged
and compact soils.

2 ResultsPlus

Examiner Comments

This answer gained one mark for the correct statement that
waterlogged soil lacks oxygen.

65 GCE Biology B 9BI0 02



(i) Explain how leghaemoglobin enables these plants to grow in waterlogged
and compact soils.

(3)

i( ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate clearly
explains that waterlogged soil lacks oxygen and that the
leghaemoglobin enables the plant to respire and release for nitrate
uptake and protein synthesis.
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Question 9 (a)(ii)

A significant number of candidates found this question challenging although many gained
both marks. A few candidates drew a-glucose and others did not draw accurate ring
structures. A minority of candidates also incorrectly drew water molecules.

(i) Draw one of the products of the hydrolysis of this part of the

cellulose molecule.
(2)

N
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Examiner Comments

This answer gained no marks. The ring structure is not complete and
the candidate has included water.
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r
(i) Draw one of the products of the hydrolysis of this part of the
cellulose molecule.
(2)

(20t
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Examiner Comments

This gained one mark. The OH group on carbon number one is correct
but the candidate has made an error by adding an OH group to carbon
number five.
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Question 9 (a)(iii)

Most candidates were able to gain at least one mark on this question, but few went on to
gain all three. Most were able to explain that cellulose is a straight chain molecule and is
bonded to other cellulose molecules by hydrogen bonds. Few went on to explain how the
structure of cellulose means that it strengthens cell walls so that cells do not burst when
under pressure. Only a handful of candidates explained that the structure of cellulose means
that it is permeable to water molecules. A small number of candidates suggested that
cellulose has a branched or helical structure.

(iif) Explain how the structure of cellulose is adapted for its function in
plant cell walls.

N
\( { ResultsPlus

Examiner Comments

This answer gained two marks. The candidate explains that cellulose
molecules are straight chains and are joined by hydrogen bonds.
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(iii) Explain how the structure of cellulose is adapted for its function in
plant cell walls.

ig ResultsPlus
Examiner Comments

This answer gained just one mark for stating that hydrogen bonds hold
molecules together.
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(iii) Explain how the structure of cellulose is adapted for its function in
plant cell walls.

(3)

¢ ResultsPlus

Examiner Comments

This is a strong answer that gained all three marks. The candidate
states that cellulose molecules are straight chains that are hydrogen
bonded to each other. They go on to state that the strength of
cellulose means that it can withstand turgor pressure.
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Question 9 (b)(i)

Around half of the candidates correctly answered this question. Some candidates gave
confused answers that did not refer to the idea that an index of diversity takes into account
the populations of each species as well as the number of different species.

(i) State why calculating an index of diversity is a better measure of biodiversity
than counting the number of different species.
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This answer correctly states that an index of diversity takes into
account both populations and numbers of different species.

(i) State why calculating an index of diversity is a better measure of biodiversity
than counting the number of different species.
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This answer gained no marks. The candidate has given a vague
reference to accuracy which does not answer the question.
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(i) State why calculating an index of diversity is a better measure of biodiversity
than counting the number of different species.
(1)

% ResultsPlus

Examiner Comments

This answer gained one mark. A correct reference to the index of
diversity taking populations into account is given.
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Question 9 (b)(ii)

This question assessed candidates' understanding of the benefits of in situ conservation
compared with ex situ conservation. Most candidates were able to give at least one benefit
although many simply gave a description of what in situ conservation is (animals remain in
natural surroundings was often seen) rather than explaining the benefits. Common correct
answers included behaviours not being affected, whole areas and food webs being
conserved and reduced inbreeding. Some candidates still confuse inbreeding with
interbreeding. A small number of candidates incorrectly stated that in situ conservation
places organisms in zoos.
St
(i) Give two advantages of in-situ conservation of elephants compared with
ex-situ conservation of elephants.
(2)
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This answer gained two marks for the idea of no transportation and
the maintenance of the whole ecosystem.
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(i) Give two advantages of in-situ conservation of elephants compared with
ex-situ conservation of elephants.

(2)

NS

i( ResultsPlus
Examiner Comments

This answer gained no marks - the candidate has confused in situ
conservation with ex situ conservation.

(i) Give two advantages of in-situ conservation of elephants compared with
ex-situ conservation of elephants.
(2)

a\___

ig ResultsPlus
Examiner Comments

This is a good answer that gained two marks. The candidate clearly
explains that in situ conservation keeps the natural behaviours of
animals and maintains the whole ecosystem.
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Question 9 (b)(iii)

This question generated a good range of answers. Most candidates gained at least one mark,
often for describing the effect of the paper project on biodiversity compared with banning
people from conservation areas. Stronger answers explained that the project was successful
as it gave local people an income from the elephants and so there was less destruction of
habitats, and the local people had an incentive to protect the elephants from poaching. Many
candidates also stated that by protecting the elephants, the elephants would transfer seeds
of plants and create other niches so that overall biodiversity increased.
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This is a very good answer that gained three marks. The candidate
explains that the biodiversity is higher in the area with the paper
project and then goes on to explain that this is due to the local people
gaining a benefit and so maintaining the habitat.
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(iii) Explain the effect of the new paper project on biodiversity compared with the
protected area where local people were banned.
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This answer gained two marks for describing the higher biodiversity in
paper project area and explaining that there is less destruction of
habitats.
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(i) Explain the effect of the new paper project on biodiversity compared with the
protected area where local people were banned.

(4)
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This answer gained three marks. The candidate has described the
increased biodiversity and has gone on to explain that in the area

where people are banned, poaching has continued and that the
elephants now have value to the local people.
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(ili) Explain the effect of the new paper project on biodiversity compared with the
protected area where local people were banned. ”
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Examiner Comments

This excellent answer gained all four marks. The candidate describes
the increase in biodiversity and goes on to explain how making the
elephants valuable to the local people has reduced habitat loss and
prevented burning of the areas.
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Question 9 (c)

Many candidates were able to gain one mark to explain the limitations of CITES but few went
on to gain both. Some candidates simply stated the roles of CITES or stated that roles of
conservation in general - candidates should read questions carefully to ascertain what the
qguestions are looking for. Good answers discussed the non-voluntary nature of the treaty,
the problem that many species have ranges that overlap over borders and the issues with
preventing illegal activity.

(c) Describe the limitations of CITES in the conservation of organisms such
as elephants.

(2)
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This is a very good answer that gained two marks. The candidate
clearly explains that CITES is not signed by all countries and that it is
hard to prevent hunting within a country as CITES only concerns trade.

(c) Describe the limitations of CITES in the conservation of organisms such
as elephants.

(2)
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Examiner Comments

This answer gained one mark for the idea that not all countries have
signed up to CITES.
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FradL .

(c) Describe the limitations of @S in the conservation of organisms such
as elephants.
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This answer gained one mark for the idea that it is difficult to prevent
people from trading species when the rewards are high.
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Paper Summary

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

having a clear understanding of what each command word requires - these are listed in
the specification

showing all working for calculations

using key scientific vocabulary accurately

applying their knowledge confidently to unfamiliar contexts

making sure that you consider mark allocations for each question before writing answers.
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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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