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Introduction

There was a wide variety of questions on the paper covering large parts of the specification
and overall candidates did well. Questions were set on six of the core practicals and many
candidates were able to recall the methods followed as well as being able to explain the
reasons behind them.

Several indirect practical skills were tested, including commenting on experimental design
and evaluating methods, writing a null hypothesis, identifying variables to be controlled,
plotting graphs, processing and analysing data and applying scientific knowledge to practical
contexts. Overall these were done well.

There was a more mixed response to questions testing maths skills, and candidates would
benefit from more practice in several areas including making up dilutions of stock solutions,
calculation of the biodiversity index, carrying out and analysing the results of stats tests and
use of the Hardy-Weinberg equation.

There were some excellent and thoughtful answers to extended writing questions including
the nine-mark levels-based question and some five-mark questions, and candidates deserve
credit for their ability to organise data, facts, and expressing themselves clearly. It was
particularly pleasing to see candidates applying their scientific knowledge to real world data
and situations.

It is clear that some of the advice given in the 2022 examiners report has been implemented
and centres are to be commended for the way they have prepared candidates for this exam.

3 GCE Biology B 9BI0 03



Question 1 (a)

Almost all candidates were able to complete the diagram to show the structure of
beta-glucose.

1

Glucose is a monosaccharide.

(a) Complete the diagram to show the structure of beta-glucose.

CH,OH

(1)

AN

ol

ResultsPlus

Examiner Comments

This is basic information which should be learned.
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Question 1 (b)

This question asked for three differences between the structure of starch and cellulose.
Generally it was well answered, with over half of the candidates gaining at least two marks.

Many candidates knew the properties of starch and cellulose, but not all could clearly give
three differences. Candidates who lost marks usually did not give matching pairs of
statements or gave only one half of the information.

Some candidates included information about the functions of starch and cellulose, eg that
cellulose is found in cell walls and starch is a storage molecule. These gained no marks.

A few candidates confused the properties of starch and cellulose completely.

™
.\' o

N / ResultsPlus
/--.‘: Examiner Comments

This is a clearly stated difference.
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’Yfgﬂesuitsﬂus
Examiner Comments
This candidate knew a lot of relevant information but did not make
clear and matching points.

In their first bullet point, they commented only on starch, not cellulose.

In their second bullet point, they gained marking point 1, but gave only
half of marking point 4.

Their third bullet point did not get credit because they did not refer to
glycosidic bonds, and the information given about cellulose was
incorrect.
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{ ResultsPlus

Examiner Comments

This is a very well organised answer making three clear points. A
diagram can be a simple way to show something that is hard to
explain.

7 GCE Biology B 9BI0 03



iﬁ Examiner Comments

This is another way to make sure you make clear and matching points.
This candidate made four relevant points and gained the full three
marks.

A7\
0\ ResultsPlus

Setting out your answer as a table of differences helps to keep you
organised.
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Question 1 (¢)

This question required a matched pair of answers explaining how a property of starch makes
it suitable for energy storage in cells. The command word was explain, so the property had
to be linked to a relevant comment about energy storage for full credit.

There were three creditworthy pairs:

e insoluble, so has no osmotic effect.
e compact, so a lot can be stored in a small space.
e branched, so hydrolysed quickly.

Almost half of the candidates scored two marks in this question, choosing a relevant
property and explaining how this makes it suitable for energy storage. The most common
errors were to give one or more properties, but not link them to energy storage or to give
explanations that lacked detail.

be stored in e cons in O rARVUY maN  yolume. ¥ e-glytosidic bond s
M0y formy doiAes ANOW for ragid veAea of QY o e organuim.

™

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

This candidate scored full marks for their explanation about
insolubility. They could also have achieved two marks for their second
point about being compact.
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Examiner Comments

This candidate scored one mark. They knew a lot about the properties
of starch but did not give enough detail to score the second mark for
explanation in either case.

Compact gained one mark, but they did not refer to a small space.

Branched gained one mark but they did not say that hydrolysis
happened more quickly.
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N ResultsPlus
Examiner Comments
This answer scored two marks for the first two lines.

It would have scored one mark for compact, but not the second for the
explanation as it does not refer to energy storage.

The last points would not have scored at all, because they did not refer
to branching (just glycosidic bonds) and they referred to energy release
rather than breakdown of starch.
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Question 2 (a)(i)

This question is about Core Practical 7: dissect an insect to show the structure of the gas
exchange system.

Candidates were asked to add a line to a diagram of a locust to show where it would be cut to
expose the gas exchange system.

To gain credit, candidates were expected to draw a line which was roughly horizontal (straight
or curved), going through the thorax and abdomen, in the upper part of the body (which was
lighter grey on the diagram).

Some candidates drew lines which would have exposed the gas exchange system well. The
most common errors were to not include the thorax, or to draw the line either far too high or
far too low.

A few candidates drew a vertical line through the body.
2 Insects, such as locusts, can be dissected to show their gas exchange system.

(@) (i) The diagram shows a dead locust.

Draw a line on this locust to show where you would cut through the
exoskeleton to expose the gas exchange system.

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

This gained one mark for a correctly placed line going through the
thorax and abdomen.
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ResultsPlus

Examiner Comments

This also gained one mark for a correctly placed line - curved this time.

J

AN
ResultsPlus

Examiner Comments

This line was too short as it did not reach the thorax, so did not get a
mark.

\. J
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AN
ResultsPlus

Examiner Comments

This line is too low and it does not go through the thorax.
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Question 2 (a)(ii)
Candidates were asked why the dissected locust would be covered with water.

Almost half achieved this mark, saying that it would make the gas exchange system (or a
named visible part of it) easier to see. Some candidates described how the air-filled
structures would appear silvery-grey.

If candidates named a structure that would not be visible, eg tracheoles, this was ignored.

A surprising number of candidates think locusts have blood, and that the water would wash
this away. This did not gain credit.

N { ResultsPlus
/---.. Examiner Comments

This scored one mark.

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This answer did not score, as "internal structures" is too vague.

" \ ResultsPlus
\

| Examiner Tip
When you are carrying out core practicals, make sure you know why
the steps you are following are needed.
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%Resultsﬂus
Examiner Comments

This scored one mark.

Here the candidate mentioned making tracheoles more visible. As
tracheoles are not visible to the naked eye this was ignored, but credit
was given for saying that the tracheae are visible with water.

e moués o \oed \edt wide F, 1 clews 510 and\
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N

%{ ResultsPlus
Examiner Comments

Any reference to locust blood prevented an answer from achieving the
mark.

15 GCE Biology B 9BI0 03



Question 2 (b)(i)

Candidates were given a photomicrograph of a dissected locust gas exchange system and
asked to label two parts. Around half of all candidates scored both marks, but about a third
were unable to name either structure.

Common errors included naming the wrong parts of insect systems eg tracheoles, or naming
part of the gas exchange systems of other animals eg lamellae, alveoli, bronchi etc.

(b) The photograph shows part of the dissected gas exchange system, as seen using
a microscope.

(Source: © blickwinkel/Alamy Stock Photo)

(i) Name the structures labelled A and B.
(2)

ResultsPlus

Examiner Comments

This answer scored both marks.
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Question 2 (b)(ii)

Candidates were asked to name the structure that supplies oxygen directly to the muscle
tissue in a locust. Over half correctly named the tracheole.

Errors included naming the wrong part of the insect gas exchange system eg spiracles / air
sacs, or part of the gas exchange systems of other animals. A surprising number of
candidates gave an answer involving blood, eg capillaries, haemoglobin, red blood cells etc.

(ii) Name the structure that supplies oxygen directly to the muscle tissue.

\.

N / ResultsPlus

< Examiner Comments

This correct answer scored one mark.
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Question 2 (b)(iii)

This question involved making two measurements from a photomicrograph (at points A and
X) and using these to calculate the actual size of the structure at X.

The majority of candidates carried out the measurements accurately and used them to
calculate the actual size as 0.18mm, or achieved an answer within the accepted tolerance
levels.

It was pleasing to see that many candidates laid out their answers logically, with some using
the formula: magnification = image size divided by actual size.

Around three quarters of candidates achieved both marks in this question. The most
common error was to give an answer a factor of 10 out - this was usually due to confusion
when converting from centimetres to millimetres (which was not actually necessary if the
original measurement was made in millimetres).

Candidates who made an error and gave an incorrect final answer could still score one mark
if they had clearly given an image size for either A or X. AlImost all candidates took note of the
instruction to give the final answer to two decimal places.

(iii) At the point labelled A, the structure is 0.9 mm in diameter.

ot

Calculate the diameter of the structure at the point labelled X.

Give your answer to two decimal places.

(2)
A Way dinsbr = Svmn

Magriycakon~_S% _ o 535
o0

X Wyt dirde = imm — 0-\% -

- B e .
Aduad diols = g3y (Total for Question 2 = 7 marks)

™

p / ResultsPlus
/---". Examiner Comments

This answer scored both marks.

They clearly showed the image size at A and at X and used these
correctly to get the final answer.

GCE Biology B 9BI0 03 18



LIve your answer 10 TwWo aecimal piaces, o Senen

0.9mm Gorergmaslo Fgm n uched M (2

':—SHC O 1% mm L ‘2

Answer ... OAC % mm

N

N &{ ResultsPlus
/--. Examiner Comments

This candidate also scored 2 marks for a correct answer. It was
obtained by a different method but was equally logical and well set
out.

\. J

Give your answer to two decimal places.
ﬁ X =T (2)

s - SOmwm ° Y Fse s
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N { ResultsPlus
/--.. Examiner Comments

This candidate measured A correctly in centimetres as 0.5 cm but
made an error converting this to millimetres. Their final answer was
therefore wrong.

They could not have credit for the measurement of A, as 0.5cm and
50mm are contradictory.

They achieved one mark for correct measurement of X as Tmm.

e N\

’“ 'f ResultsPlus
\

| Examiner Tip
Always set out your working clearly in calculations. If you make a
mistake you may still get credit for an interim step.
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/'--.. Examiner Comments
This candidate scored one mark for correctly measuring A as 5mm.
Their calculation was incorrect, as they divided 5 by 0.9 instead of
dividing 0.9 by 5.

This candidate would not have scored marking point 2 even if their
answer had been correct, as it was not to 2 decimal places.
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Question 3 (a)(i)

In a flow diagram of the steps in genetic modification of soya beans, almost half of all
candidates could name DNA ligase as the enzyme needed to insert a gene into a plasmid in
step C. The most common error was to name the enzyme as restriction endonuclease.

3 In genetic modification, DNA from one species is joined to DNA from another species,
to form recombinant DNA.

This recombinant DNA is inserted into the host organism using a vector.

The diagram shows a simplified sequence of events in the formation of

herbicide-resistant, genetically modified (GM) soya beans. 'ga

h\\b
Herbicides are chemicals that kill plants. They can be used to kill unwanted plants, Nucieos
such as weeds. peor

Step A Plasmids are extracted from A. tumefaciens bacteria

!

Step B Plasmids are cut using an enzyme

l

Step C The gene for herbicide-resistance is inserted into the plasmids.

l

Step D Plasmids are returned to A. tumefaciens bacteria

l

Step E A soya bean plant is infected with the modified A. tumefaciens bacteria

l

Step F Herbicide-resistant soya bean plants are cloned from the infected plant.

(a) (i) Name the enzyme used in Step C.
(1)

R T L L

AN

%{ ResultsPlus
Examiner Comments

This candidate scored one mark for correctly naming DNA ligase.
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Question 3 (a)(ii)

Almost three quarters of candidates could use the information given in the stem of the
guestion to identify the vector in this process.

Acceptable answers included bacteria / A. tumfaciens / plasmid. The most common incorrect
answers were vectors not named in the flow diagram eg viruses or gene guns; some
candidates thought that the soya bean plant was the vector.

(i) Name the vector in this process.

N
\/ /«.{ ResultsPlus

Examiner Comments

One mark for a correct answer.

(il Name the vector in this process.
(1)

................................................................... A. tTvmetoc; A N AR O

N
\( 2{ ResultsPlus

_‘/'--.. Examiner Comments

Another correct answer gaining a mark.

\.

s N

" \ ResultsPlus
\

Examiner Tip
Always use the information you are given in the stem of a question - it
is there for a reason.

\. J
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Question 3 (b)

Candidates were asked why it is possible to clone many herbicide-resistant plants from one
infected plant. This proved very challenging, with only around a fifth of candidates scoring
any marks at all.

All four marking points were seen, with marking points 2, 3 and 4 equally common. Mark
point 1 was less often seen.

There was a lot of confusion with many candidates suggesting taking cuttings or using seeds,
rather than collecting infected cells from the tumour that grew and propagating these.

(b) Explain why it is possible to clone many herbicide-resistant plants from
one infected plant in Step F.

: (2)
..... 0. BECOMNSO. . .\ m@Qlewle\WplﬂSMLﬂ
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oM. oursroamida. gask and daned.  in 10k SNy
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~ < ResultsPlus

/--.. Examiner Comments

This was a strong answer which scored marking points 2, 3 and 4,
achieving maximum 2 marks.
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ResultsPlus

Examiner Comments

Another strong answer which achieved marking points 4 then 3.
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ResultsPlus

Examiner Comments

This candidate achieved maximum marks with marking points 2 and 4.
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ﬂ ResultsPlus
Examiner Comments

This candidate did not score. They referred to sexual reproduction
rather than cloning, and although they mentioned herbicide resistance,
they did not make it clear that the gene for resistance was in the cells.

e boc YeStShaunce against beabicds: So when it
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N\

iﬁ ResultsPlus
Examiner Comments

This answer did not gain any marks. They do not make it clear that the
gene for herbicide resistance is in the cells, and they mention
reproduction, rather than cloning.
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Question 3 (¢)

Candidates were asked why herbicide resistance would improve the yield of GM soya bean
plants compared to non-GM soya bean plants. The stem of the question had told them that
herbicides are chemicals that kill plants and that they can be used to kill unwanted plants.

This question proved unexpectedly difficult for some candidates.

It was expected that candidates would write that herbicide resistant plants could be sprayed
with herbicide, and that this would kill weeds around them, but not kill the plants. This would
result in lack of competition (from weeds) for named resources, eg water, light, mineral ions,
leading to greater photosynthesis or synthesis of a named product eg chlorophyll, in
herbicide resistant plants.

The answer could have been written in terms of non-GM plants, which would be killed by
herbicides; so herbicides could not be used, therefore competition with weeds for light,
minerals etc was high, and photosynthesis / synthesis of a named product was reduced.

There was no credit for simply saying that yield was increased in GM plants (or reduced in
non-GM plants) as this was in the stem of the question.

Many candidates misunderstood and thought that spraying would occur anyway, and that
the dead non-GM plants would have a lower yield than the live GM plants. A small number of
candidates did not use the information given in the stem and thought that herbicides killed
insects which might eat the plants.

GCE Biology B 9BI0 03 26



et N0 A N U SO A PLAAT
S 8T SO = Yo BT (UL a1V Vi
et AT el CICAL e SRMNSE P M A Qllowk. e

AN

ig ResultsPlus
Examiner Comments

This answer scored marking point 1 for stating that the herbicide kills
the weeds, but not the GM plants nearby.

They go on to suggest that non-GM plants will be killed by the
herbicide and so will have a lower yield, so do not get any further
marks.
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(c) Explain how herbicide resistance would improve the yield of GM soya bean plants
compared to non-GM soya bean plants.
(3)
kpw1fwmwt%;tmxujjxmplmﬁ
S T, ¥V SR 5 TUE PO VY IS o SV OF T S T P R——

s ll\__.
ig ResultsPlus

Examiner Comments
This answer achieves marking point 1 on lines 1 - 3.

They do not refer to competition directly, so cannot get marking point
2.

Although they give examples (space and resources), neither of these
are enough for marking points 3 or 4.
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Examiner Comments

This is a very strong answer which covers all five marking points,
achieving maximum three marks.

It gets marking points 2 (less competition) and 1 in lines 1 - 3. Then
marking points 3 and 4 in lines 4 - 6 for water, minerals and light.

In line 6 - 7 they link the increased light to increased rate of
photosynthesis, achieving marking point 5.
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Examiner Comments

This answer did not get any of the marking points.

They misunderstood what would happen and thought that both GM
and non-GM plants would be sprayed with herbicides, that the non-GM
plants would be killed and that this would reduce the yield. There is no
reference to weeds or competition at all.
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Question 4 (a)(i)

Question 4 related to Core Practical 14: investigate the effect of gibberellin concentration on
the production of amylase in cereals using a starch agar assay.

In Q04(a)(i) candidates were asked to describe how to dilute a stock solution of 1g per dm3to
make a test solution of 300ug per dm?3.

This could be done as a two-step process:

e dilution by {1in 1000/ 1 : 999}.
e dilutioninratioof{3in10/3:7}.

or as a single step process eg 0.3 cm? stock + 999.7 cm3 water.
These are examples and equivalent volumes could be used.

Many candidates found this extremely challenging and were unable to gain any credit. The
most common errors were adding a mass of gibberellin to a volume of water (instead of

using the 1g per dm?3 stock solution) or being out by a factor of 10.

About a quarter of candidates scored one mark, usually for the idea of diluting in a ratio of
3:7,and some managed the one-step process correctly. A small number of candidates were
able to describe the method needed to reach the desired concentration and scored both
marks.
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4 When cereal grains germinate, stored starch is broken down by amylase,

(a) A student investigated the effect of gibberellin concentration on the production
of amylase in cereal grains.

This method was used:
Step 1 Dilute a stock solution of gibberellin to give five different concentrations.
Step 2 Cut the cereal grains in half and discard the half containing the embryo.

Step 3 Soak the remaining halves of the grains in sodium hypochlorite solution
for five minutes.

Step 4 Soak one grain in each of the gibberellin solutions for 24 hours.

(i) The stock solution of gibberellin has a concentration of 1g per dm’.

Descrlbe how you would dilute this stock solution to give a test solution of
Eg per dm’,
.'im.i

(2)

o b ibe shubbie avdadd Tenddh mfis
J_,,... M.J \eans? é‘tlm.s d‘«}un & o Mw
msw it bl Ad N ok st

ig ResultsPlus
Examiner Comments

This is a strong answer, gaining both marks. They diluted in the ratio of
3:7, then carried out three rounds of serial dilution to achieve the
desired concentration.
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Examiner Comments

This answer also scored two marks, this time for the one step process.

300ug per dm’.
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2 ResultsPlus

Examiner Comments

Another strong answer gaining 2 marks.

....................... o Then add . Tem® of  destilled  mtee

¢ ResultsPlus

Examiner Comments
This answer gets mark point 2.
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Examiner Comments

This is a variation of the 3 in 10 method, as they are diluting 3 in 100
and gains mark point 2.

GCE Biology B9BIO 03 34



Question 4 (a)(ii)

Candidates were given a method for the investigation and asked the reason for two of the
steps: cutting the grains in half and discarding the half containing the embryo; and soaking
the remaining halves of the grain in sodium hypochlorite solution.

There were some excellent answers, with the majority of candidates scoring at least one
mark. Where candidates did not score it was not clear if this was because they were not
familiar with the practical, or that they did not know the reasons behind the steps they had
followed.

Many candidates knew that the embryo could produce gibberellin, so this should be
removed; far fewer gave the alternative marking point that the endosperm part was retained
because it produces the amylase.

The most common misconception was that the sodium hypochlorite was needed to increase
uptake of gibberellin, rather than killing any microbes which may produce amylase.

(iy State one reason for each of the following steps in the method.

Step 2

oM R e s s e s

Step 3

\-\.

N / ResultsPlus
/--.E Examiner Comments

This is a good answer which gets both marking points.
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Examiner Comments

This also gains both marks.

Step 2
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ig ResultsPlus
Examiner Comments

This candidate did not score any marks.

They did not give a correct explanation relating to gibberellins or
amylase in step 2 and suggested that sodium hypochlorite allows
uptake of gibberellins in part 3.
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Question 4 (b)(i)

Candidates were asked to name an abiotic factor and a biotic factor that should be controlled
and describe how to control them.

This was not very well done, with only around one in ten candidates scoring both marks.

The most common error was to name the factor but not to give an effective method of
control, eg using a water bath rather than an incubator for agar plates; or controlling species
of grain by choosing the same species, rather than by collecting the grains from the same
plant or from the same packet.

A few candidates gave a method of control, eg use of an incubator, without saying that it was
temperature they were controlling; or collecting seeds from the same parent plant without
saying that this would control species.

Some candidates suggested controlling the concentration of starch in the agar plates or the
concentration of iodine in potassium iodide solution - these were not given credit as they are
made to standard recipes.

A small number of candidates confused biotic and abiotic factors.
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(b) The student completed the investigation using the following steps:

« the grains soaked in gibberellin solution were transferred to starch agar plates
using forceps

« after 12 hours the surface of each plate was covered with iodine in potassium
iodide solution, which was then poured away

« the diameter of the clear zone around each grain was measured.

(i) Describe how you would control one named abiotic variable and one named
biotic variable.

{2)
Abiotic

ﬂ Examiner Comments

This answer gets marking point 1 for the abiotic factor, but not
marking point 2.

For the biotic factor, the candidate knows which factors should be
controlled, but has not given a method of control for any of the factors
mentioned.

_A\
T\ ResultsPlus
\_) Examiner Tip

Make sure that you know what the question requires - here it was two
named factors and the methods of control.
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Abiotic
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ResultsPlus
Examiner Comments
This is a strong answer, gaining both marks.
They name temperature and describe controlling it in an incubator.

They state that aseptic technique should be used to prevent unwanted
bacteria from entering the plates.
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<g£ ResultsPlus
Examiner Comments

Another good answer which got 2 marks.

They correctly describe how to control temperature and suggest
getting the grains from the same parent or crop to control species.
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ﬂ ResultsPlus
Examiner Comments

This candidate did not score any marks for this answer.

The suggestion that the type of agar plates should be the same was
not given credit as these would be made to a standard method. They
recognised that the species of grain was important but did not give an
effective method of control.
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Question 4 (b)(ii)

This question asked candidates to describe three further improvements to the method
outlined in parts (a) and (b).

Credit was given for:

¢ rinsing the grains in water after soaking in hypochlorite.

e using more than one grain at each concentration of gibberellin.
e giving an example of aseptic technique.

e measuring the diameter of the clear zone several times.

e using a control without gibberellin.

All marking points were seen.

As the command word was describe, candidates were not required to provide a reason for
these improvements, although in practice many did.

The most common errors were to give additional biotic and abiotic factors to control. A few
candidates suggested controlling the concentration of starch in the agar plates or the
concentration of iodine in potassium iodide solution, but this was not given credit as these
are made to standard recipes.

Almost three quarters of candidates achieved one or two marks.
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(i) Describe three further improvements to the method outlined in
parts (a) and (b) that would improve the validity of the results.

(3)
Soak

.......... f s bbewellin...concen yation. WMWJ&Q
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% ResultsPlus
Examiner Comments

This is an excellent answer which scored full marks.

The candidate got marking point 2 on lines 1 - 4, marking point 5 on
lines 5 - 6, marking point 3 on lines 8 - 10, then marking point 4 on
lines 11 -12.
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<Z§ ResultsPlus
Examiner Comments

Another good answer, this time achieving marking point 5 on lines
1 -2, marking point 2 on lines 4 - 5, and marking point 1 on lines 7 - 8.
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_ ResultsPlus

Examiner Comments

This candidate gained marking point 2 on lines 1 - 2 of their answer.

No credit was given for using additional concentrations of gibberellin
as this would not improve validity.

The suggestion of carrying out the investigation at different
temperatures was also not creditworthy.
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iﬁ ResultsPlus
Examiner Comments

This candidate recognised that a control would improve validity but did
not describe this as being without gibberellin solution, so did not
achieve marking point 5.

The suggestion of using smaller increments between concentrations
would also not improve validity.
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Question 5 (a)(i)

Candidates were asked to give two differences in the structure of prokaryotic and eukaryotic
cells. Almost half scored both marks and the majority of the rest scored one mark.

The main problems were non-matching statements or only half of a statement given, and
inaccurate descriptions relating to DNA.

Where the cell wall was the factor being compared, candidates were expected to say that
prokaryote cell walls contain peptidoglycan (or other suitable material), whereas eukaryote
cell walls contain cellulose or chitin; they could also say that all prokaryotic cells have a cell
wall but not all eukaryotic cells do.

References to plasmids were ignored.

5 (a) Bacteria are prokaryotes.

(i) Give two differences between the structures of a prokaryotic cell and a
eukaryotic cell.

N
\( { ResultsPlus

Examiner Comments

This is an example of an answer scoring 2 marks.

They get marking point 5 in lines 1 - 2 and marking point 1 in lines
2-3.
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\( { ResultsPlus
/'--. Examiner Comments

This answer scored zero.

This candidate attempted marking point 5 but did not say which cells
have which ribosomes (and also compared 70s with 50s, which is
incorrect).

The last statement about cell walls is also incorrect as some eukaryotic
cells have cell walls.

Prokayy?¥  Aawa. smpller _ by

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

This candidate has given two correct statements:

e prokaryotes have smaller 70S ribosomes.
e eukaryotes have a nucleus.

but both are incomplete answers as they do not make a comparison.

To achieve credit the statement should have read:
e prokaryotes have smaller 70S ribosomes and eukaryotes have 80S
ribosomes.
e cukaryotes have a nucleus and prokaryotes do not.
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Question 5 (a)(ii)

This question tested knowledge of Gram staining and how the information gained can be
used to inform treatment. Overall it was well done with over a third of candidates scoring 3
marks, about a quarter scoring 2 marks and a quarter scoring 1 mark.

Some candidates had only very basic knowledge (or none at all) but there were some
excellent answers to this, giving lots of relevant details.

Marking point 4 was for saying that the information should be used to determine which
antibiotics to use. The most common error was to refer to treatment (which was in the stem
of the question) rather than antibiotics. No details of antibiotics were expected.

(i) Gram staining Is often used to help identify bacteria.

A sample of bacteria from an infected person was tested by using
Gram staining.

The bacteria stained red.

(ﬁﬁlain wily the bacteria stained red and why this information is useful for
treating the infected person.

ﬁ/ ﬁ{ ResultsPlus
/--.. Examiner Comments

This answer got full marks.

Marking point 1 for Gram negative on lines 1 - 2, marking point 2 for
reference to layer of lipopolysaccharide in lines 3 - 4, and marking
point 4 for reference to antibiotics in lines 6 - 8.
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<Z£ ResultsPlus
Examiner Comments

This answer also scored full marks, for marking points 1, 2 and 4.
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<g§ ResultsPlus
Examiner Comments

This answer scored zero, as there was not enough detail on any of the
marking points.
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iﬁ ResultsPlus
Examiner Comments

This is a very strong answer which included all four marking points,
achieving maximum marks.
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i& ResultsPlus
Examiner Comments

This candidate did not include enough detail to achieve any marks.
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Question 5 (b)(i)

This question asked candidates to describe the method used in Core Practical 13: isolate
individual species from a mixed culture of bacteria using streak plating.

It generated a wide range of responses - some candidates had clearly done it and could
remember the key points, but others had only very basic knowledge of the steps. Far too
many candidates stopped at the point that bacteria had been transferred to the agar plate,
so could not get beyond two marks. Credit was given for:

e use of inoculating loop to transfer bacteria.

e {description / diagram} of streak plating.

¢ incubation for suitable period.

e incubation at suitable temperature.

e identification of {bacteria / colonies} by {colour / shape}.
e transfer to separate agar plates.

There were some excellent answers covering all six marking points.

— e Jdcecedle.......... ECLOLS Y A .
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N / ResultsPlus
/'--.‘: Examiner Comments

This answer does not include enough details to get credit.

For marking point 2, the words "streak plating" are not enough, we
need a diagram or description.

At the end, they suggest that the individual colonies can be picked up,
but for marking point 6 they need to be transferred to separate agar
plates.
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(b) (i) Describe the method used to isolate individual species from a mixed culture
of bacteria in nutrient broth.
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% ResultsPlus
Examiner Comments

This is a very strong answer which gained maximum marks:

Marking point 1 on lines 1 - 2, marking point 2 for the description of
streak plating, marking points 3 and 4 on line 8, marking point 5 on line
12 and marking point 6 on lines 13 - 14,
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Y / ResultsPlus
/--.. Examiner Comments

This candidate scored maximum marks, achieving mark points 1, 2, 3,
4, and 6.

They provided an excellent, clear diagram of streak plating.

GCE Biology B 9BI0 03 54



S 1 - A 1) 211
T oornty
e DR 0 OCMANAY M Joop. {aceon(. fecanmagat). ...

s DR TR MR COTVY R LANLE AT Ak Srarr..

YOW I eal, sy on nag act SWRak, divianal Lotonies n b

.h.w.n.n. ....... RN 71 i G Gy 1S b ey 0 e 3 e 41 B b

................ }ﬂ'&“h"ﬂ"‘ﬁ"ﬁ"""ﬂ','j"m‘“‘ .....p.‘tﬂ.’ht‘..hvﬂ..ﬂ. t...?“:f.ﬂﬂ”‘.m:.]w.mi.t.t.aﬁur“mj.

ResultsPlus

Examiner Comments

This is a strong answer which gained three marks (mark points 1, 2 and
3). However, they did not include enough details to achieve marking
point 5 or 6.
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Question 5 (b)(ii)

This related to the previous question and asked for an explanation of three precautions to
avoid the growth of pathogenic bacteria.

There were 4 marking points, some including groups of alternatives. Candidates generally
knew the steps of aseptic technique and described them adequately. Marking point 1 could
be given for either saying that aseptic technique should be used, with a suitable reason, or
for giving an example of aseptic technique with a reason. Marking point 2 was for an
example of aseptic technique with a reason.

However, less than one in ten candidates scored 3 marks, and around a third scored zero.
This was usually because although they gave a list of precautions to be taken, they did not
explain why they were needed, ie to avoid contamination / kill bacteria / prevent the growth
of anaerobes etc.

The most common error apart from this was to say that working next to a lit Bunsen burner
would kill bacteria in the air, rather than creating a convection current to draw bacteria away
from an open petri dish. A surprising number of candidates thought that putting a lid on an
agar plate (rather than leaving it uncovered) was an example of aseptic technique; we were
looking for the idea of partially opening the plate or opening for the shortest possible time.
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(i) Explain three precautions that would be taken to reduce the growth of
pathogenic bacteria.

2 ResultsPlus

Examiner Comments

This candidate has given three suitable suggestions, but no reasons, so
has scored zero.

0\ ResuitsPlus

When the command word is explain make sure you are providing an
explanation, not just a description.

57 GCE Biology B 9BI0 03



<Z< ResultsPlus
Examiner Comments

This very good answer includes correct precautions with reasons and
therefore scores maximum marks.

It gets marking points 1 and 2 on lines 1 - 3, marking point 3 on lines
5 - 6 and marking point 4 on lines 7 - 8.
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Question 6 (a)(i)-(ii)

In this pair of linked questions, candidates carried out a simple calculation of water potential
then deduced and explained the direction of movement of water.

Quite a few candidates struggled with the calculation, even though it was very
straightforward - this seems to be an area which needs more revision. The most common
errors were to get answers of - 900kPa, 900kPa, - 20,000 kPa and - 0.8kPa.

The answers to Q06(a)(ii) were expected to match QO06(a)(i), so if a candidate carried out the
calculation wrongly, they could still achieve both marks in Q06(a)(ii).

Answers for marking point 3 could be phrased in several ways, but in all cases they had to be
comparative to gain credit eg water moves from an area of high water potential to an area of
low water potential.

The most common errors in Q06(a)(ii) were to fail to mention osmosis for marking point 2
and to get confused with terminology or direction for marking point 3.

Around a third of candidates scored all 3 marks, about a quarter scored one mark (usually for
the calculation) and a significant minority of candidates scored zero marks.
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6 Water potential determines the direction of movement of water in and out of cells.

(a) The diagram shows a plant cell.

5

The turgor pressure (P) of the cell is 400 kPa and the osmotic potential (x)
is -500kPa.

(i) Calculate the water potential (y) of this cell.

- Tf r m w\" (1)
LYOO - 3-03 %%

—
—

Answer "'IOQ kPa

(i) Explain the direction of net movement of water for this plant cell when it is
placed in a sucrose solution with a water potential (y) of -400 kPa.

(2)

%jﬂesuhsﬂus
Examiner Comments

This candidate got all three marks.
The answer to Q06(a)(i) was correct at - 100kPa.

In QO06(a)(ii) they correctly stated that water moves out of the cell by
osmosis and explained this in terms of moving from a higher to lower
concentration of water.
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(T ResultsPlus
\ Examiner Tip
Water potential calculations are pretty straightforward. Make sure you

know the formula and that you can do them.

\.
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6 Water potential determines the direction of movement of water in and out of cells.

(a) The diagram shows a plant cell.

>

The turgor pressure (P) of the cell is 400kPa and the osmotic potential (n)
is =500 kPa.

(i) Calculate the water potential (y) of this cell.

“S00+400 = = =100k

(1)

Answer —IOD kPa

(ii) Explain the direction of net movement of water for this plant cell when it is
placed in a sucrose solution with a water potential (y) of -400 kPa.
(2)
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ig ResultsPlus
Examiner Comments

This candidate got the correct answer of - 100kPa for Q06(a)(i), gaining
one mark.

They gave the correct direction of movement of water in Q06(a)(ii), but
did not mention osmosis, so did not get marking point 2.

They got marking point 3 for a correct explanation, so overall, two
marks awarded.

GCE Biology B 9BI0O 03 62



rm—

6 Water potential determines the direction of movement of water in and out of cells,

(a) The diagram shows a plant cell.

g e

The turgor pressure (P) of the cell is 400 kPa and the osmotic potential (x)
is -500kPa.

(i) Calctlateéthe water potential (y) of this cell.

Yr=pPrn

= A0041 — 00 = -100

(1

Answer ... —1.0GQ. . ... kPa
AL oun I Y7
(i) Explaifithe directionSf net movement of water for this plant cell when it is
placed in a @ solution with a water potential (y) of -400 kPa.

)
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iﬁ ResultsPlus
Examiner Comments

This candidate carried out the calculation correctly in Q06(a)(i), gaining
1 mark.

They did not explain correctly how water moves, saying it was from low
to high water potential and therefore that it would move from the
solution into the cell. For these reasons they scored zero for Q06(a)(ii).

(. /
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6 Water potential determines the direction of movement of water in and out of cells.

(a) The diagram shows a plant cell.

gy e

The turgor pressure (P) of the cell is 400 kPa and the osmotic potential ()

is -500 kPa.
(i) Calculate the water potential (y) of this cell.
(1)
Answer -0‘% ...................... kPa
(i) Explain the direction of net movement of water for this plant cell when it is
placed in a sucrose solution with a water potential (y) of -400 kPa.
(2)

'Thn-mm«hmguwmomwm ........ e OSMOSS.

ﬂ ResultsPlus
Examiner Comments

This candidate got Q06(a)(i) wrong, as they divided - 500 into 400
instead of subtracting - 500 from 400.

They could have gained marks for using their incorrect value from
QO06(a)(i) correctly in Q06(a)(ii) ie for saying that if the water potential of
the cell was - 0.8kPa, water would move into the cell by osmosis and
explaining it.

This candidate did not provide a correct description of water
movement or suitable explanation, so did not score any marks.
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Question 6 (b)(i)-(ii)

QO06(b) related to a water potential investigation using potato cylinders. This is Core Practical
6: determine the water potential of plant cells.

In QO6(b)(i) candidates were asked to plot a graph of percentage change in mass at various
concentrations of sucrose solution and to identify the intercept point. As there were both
positive and negative changes this was not completely straightforward, but it was generally
well done.

Marks were given for:

e axes correctly orientated and labelled with units.
e all values accurately plotted on a linear scale.
e points joined with straight lines.

The most common errors were to choose an odd scale which made plotting accurately very
difficult, to make other plotting errors, to draw a line of best fit, or to forget to label axes.
Many candidates made life more difficult for themselves by choosing a very small scale which
covered less than half of the graph paper.

In QO6(b)(ii) they were asked to determine the concentration of sucrose solution which
caused no change in mass. This was done by reading off the value of the intercept point and
most candidates scored this mark.

Almost three quarters of candidates scored three or four marks for this question, which
tested indirect practical skills that they should be very comfortable with.
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{b) A student carried out an investigation to determine the water potential of cells
from a potato tuber, using a range of concentrations of sucrose solutions.

Cylinders of potato were cut using a cork borer, and the cylinders were then cut

into discs.

The mass of each disc was recorded. One disc was placed in each sucrose solution
and left for 12 hours. Each disc was then reweighed.

The table shows the data collected.

0.0 0.1 0.2 0.3 0.4 0.5
+14.2 +1.9 -9.8 -22.7 | =319 | -37.1
L
(i) Plot a suitable graph of these results.
Join the points with straight lines.
(3)
20
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)
0 contenteition ofF
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(i) Determine the concentration of sucrose solution that causes no change in
mass, using your graph.

Answer.. 9:42 .

-

N &{ ResultsPlus
/'--. Examiner Comments

This answer scored all three marks for graph drawing and a further
mark for a correctly determined intercept.

The graph is accurate, with a suitable scale, correctly labelled axes, and
carefully plotted points joined with straight lines, so scored maximum
marks.

\.
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(b) A student carried out an investigation to determine the water potential of cells
from a potato tuber, using a range of concentrations of sucrose solutions.

Cylinders of potato were cut using a cork borer, and the cylinders were then cut

into discs.

The mass of each disc was recorded. One disc was placed in each sucrose solution

and left for 12 hours. Each disc was then reweighed.

The table shows the data collected.

0.0 0.1 0.2 0.3 0.4 0.5
+142 | +19 -98 | -227 | -31.9 | -371
(i) Plot a suitable graph of these results.
Join the points with straight lines.
(3)
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(i) Determine the concentration of sucrose solution that causes no change in
mass, using your graph.

o2

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

N i{ ResultsPlus
/'--. Examiner Comments

This graph scored only one mark (mark point 1). The points at 0.2 and

0.3 mol dm™3 were plotted incorrectly, and the points were joined with
a line of best fit, rather than straight lines.

However, the intercept was correctly read from the graph, scoring a
further mark for Q06(b)(ii).

69 GCE Biology B 9BI0 03



(b) A student carried out an investigation to determine the water potential of cells
from a potato tuber, using a range of concentrations of sucrose solutions.

Cylinders of potato were cut using a cork borer, and the cylinders were then cut
into discs.

The mass of each disc was recorded. One disc was placed in each sucrose solution
and left for 12 hours. Each disc was then reweighed.

The table shows the data collected.

00 4 01 A 02/] 03 1 04 | 05

+14.2 | +1.9 -98 | =227 | =319 | -37.1

(i) Plot a suitable graph of these results.

Join the points with straight lines.
(3)
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(ii) Determine the

B0 ; ;
centration gf sucrose solution that causes no change in
mass, using your graph.

Answer ... 0 ..ll ..........................

N
\( { ResultsPlus

Examiner Comments
This graph scored only one mark (mark point 1). The point at

0.4 mol dm3 was plotted incorrectly, and the points were incorrectly

joined. The line was also extrapolated beyond the 0.5 mol dm™3 point,
which would have lost marking point 3 even if the rest of the line had
been drawn accurately.

However, the intercept was correctly read from the graph, scoring a
further mark for Q06(b)(ii).

%\ ResultsPlus

\ Examiner Tip

Graph drawing is an important scientific skill to learn. Make sure you
can choose a suitable scale, plot points accurately and follow

instructions about the type of line that is required.
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(b) A student carried out an investigation to determine the water potential of cells
from a potato tuber, using a range of concentrations of sucrose solutions.

Cylinders of potato were cut using a cork borer, and the cylinders were then cut
into discs.

The mass of each disc was recorded. One disc was placed in each sucrose solution
and left for 12 hours. Each disc was then reweighed.

The table shows the data collected.

00 | 01 | 02 | 03 | 04 | 05

+142 | +19 -98 | =227 | =319 | =371

(i) Plot a suitable graph of these results.

Join the points with straight lines.
(3)
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+ 10

- g i H H Mot Lu'ﬁon
(0 '
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(i)

Determine the concentration of sucrose solution that causes no change in
mass, using your graph.

BT o e e s

-

N
\( / ResultsPlus

/'--‘: Examiner Comments
This graph scored no marks. The axis label is missing from the y axis

and there are no units on the x axis. The point at 0.4 mol dm= was
plotted incorrectly, and the points were joined with a line of best fit,
rather than straight lines.

Because the plotting was wrong and the line of best fit was incorrectly
placed the intercept gave a value outside the tolerance levels, so
QO06(b)(ii) also scored zero.
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Question 6 (b)(iii)

Candidates were asked to evaluate whether the method described for this investigation
would give valid results. This question discriminated very well, and some candidates gave
excellent answers, identifying a balance of strengths and weaknesses in the method.

Many candidates realised that the cork borer gave a standardised size; they noted that
temperature was not controlled, the discs were not cut to a uniform thickness, that more
than one disc should have been placed in each solution, they should have been dried before
being reweighed, and that more molarities should have been tested near the intercept point.

Marking points 1, 7, 8,9, 10 and 11 were most commonly seen and marking points 2, 3, 5 and
12 were least common; all marking points were seen.

The most common error was to assume that different potatoes had been used in this
investigation, rather than all of the discs coming from the same potato cylinder.

For marking point 3, a lot of candidates said that it was good that discs had been left for the
same time but did not recognise that this was long enough for no further water movement to
occur.

For marking point 10, it was not enough to say that more molarities should be tested; these
had to be near the intercept point.

A small number of candidates ignored the command word evaluate (and the method they
had been given), and instead wrote a plan for the investigation. This allowed them to gain
marks for weaknesses (by suggesting improvements), but not to recognise strengths. For full
marks at least one strength and one weakness had to be identified.

This was generally well done with over half of candidates scoring 3 marks or more and less
than 2% scoring zero.
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(iiiy Evaluate whether the method used in this investigation would provide valid
results for the water potential of potato cells. .

e OUSES N0 O O AR OAANNS
Lsmc&&yemhmc&wﬂmaw ........ \WN
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e DS AL MMOONOCA | O SN RS L GeR Ok

po'!ra.hu £ ULTIN o o) T

wa&W@

PECALS QY. SD Lo looke.. UW%!
....... C(/(am ONCALES O ONRAGD. &ph.m

IO oy, 5.5, D OO ) 5o 0 (O WY 2] = 8 = T SN = B
e € YTV« SR A - c: K-S 0;_\,000& W%Q C‘fr

e Llona L exonct Sucvose  (one -
ro noss Ghongk . (Total for Question 6 = 12 marks)
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iﬁ ResultsPlus
Examiner Comments

This is a very strong answer which gained maximum marks. They got
marking points 7,9, 8,5, 10 and 1.

75 GCE Biology B 9BI0 03



" (i) Evaluate whether the method used in this investigation would provide valid
results for the water potential of potato cells.

(5)

(A1

..... Mﬁ?%%,wmwm

)
igaaminer Comments

Another very good answer scoring maximum marks. They got marking
points 1,7,5,8 and 11.
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(iii) Evaluate whether the method used in this investigation would provide valid
results for the water potential of potato cells.

The M o dices G (2 b picd s
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Examiner Comments

Another excellent answer which gained maximum marks. This got
marking points 3,1, 7, 8, 9 and 10.
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Question 7 (a)(i)

Q07 related to an investigation into the area of leaves in sun and shade. Candidates were
told that 20 leaves of a single species (hedge woundwort) were collected from areas in the
sun and shade, and that their area was measured to find the effect of light intensity on leaf
area.

QO07(a)(i) asked them to write a null hypothesis for this investigation.

Around a third of candidates wrote an appropriate null hypothesis that could be tested, while
two thirds did not. This is an area that centres could usefully work on.

Common errors were to look for a correlation, rather than a difference; to refer to light
intensity rather than sun and shade (or high and low light intensities); or to give an answer
related to effect or relationship. Inexplicably, some candidates gave height of the plant as the
dependent variable.

It was very rare to see candidates referring to the named species in the null hypothesis, with
most simply saying that there would be a difference in leaf area in the sun and shade. This
could be taken to refer to leaf area of all species, rather than the species being investigated.
Please note that in future years, the name of the species being investigated will be needed to
gain credit when writing a null hypothesis.
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7 The photograph shows hedge woundwort (Stachys sylvatica).

3

‘—A -—_h'
,,éfy:aﬂ‘
(Source: ©® imageBROKER/Alamy Stock Photo)

This plant grows on the edge of woodlands and can be up to one metre in height.

A student investigated whether light intensity had an effect on the Ieaf area of
hedge woundwort. ¥ '

. The student measured the area of 20 |leaves from plants growing in full sun and
' 20 leaves from plants growing in shady conditions.

(a) (i) Give a suitable null hypothesis for this investigation.
(1)

(S o aifference beiween teaf
_area oy Ine.dqe WoundWOrT in e, cn o

Chade.
AN

i( ResultsPlus
Examiner Comments

A clear answer that provided a null hypothesis which could be tested.
This scored one mark.

79 GCE Biology B 9BI0 03



o4 vs N0 Slgmhmt\k octleence
aew  OF leaves.  OF Plunts.. %(Cmuh B Lw.\
S 5?\0,% Ll ans .

N

ﬂ ResultsPlus
Examiner Comments

This gained one mark.

f"‘.

- “V“ \ ResultsPlus

Examiner Tip
Remember to include the name of the species being investigated in
the null hypothesis.

_Theie IS no. sraviSticalyy  signihcant cotrtlason

................. }wcwm ught nteaun . and Ine. _o1fa.. 0F A .
.............. o f in twe  plant  nedge  Woundwdlb

ig ResultsPlus
Examiner Comments

This did not score as the candidate suggested that they were looking
for a correlation.
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%Examlner Comments

This is not a null hypothesis - a null hypothesis would state that there
was no difference in leaf area, rather than that one of the conditions
would have a bigger leaf area.

81 GCE Biology B 9BI0 03



Question 7 (a)(ii)

Candidates were asked to devise a fieldwork method that could have been used to carry out
this investigation. This is Core Practical 16: investigate the effect of one abiotic factor on the
distribution or morphology of one species.

Credit was given for:

e random selection of plants to be studied.

e measuring the leaf area of {hedge woundwort / Stachys sylvatica}.
e describing the method of measurement eg using squared paper.
e suggesting a method of control of which leaf to measure.

¢ (selecting leaves in) light and shade.

e {controlling / monitoring} one other relevant named factor.

There were some good answers which outlined how bias could be avoided (by using random
sampling to select plants and having a system to determine which leaf on the plant to
measure), gave details of how to measure the leaf area and suggested a variable which
should be controlled or monitored.

The most common error was to carry out a transect from the light to the shade, despite the
fact that 20 leaves were measured in sunny areas and 20 in shade.

Many candidates did not suggest a method they could use to measure leaf area, or even
restrict their measurements to the single species named in the investigation. There were
some attempts at standardising which leaf to measure eg the biggest on each plant, and
some suggested monitoring / controlling other variables eg soil water / pH / time of year.
Many candidates did not realise that controlling the time of day the leaf area was measured
would not have a measurable effect on the outcome.

Around a quarter of candidates scored three marks or more. This was disappointing for a
relatively straightforward description of fieldwork sampling.
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(i) Devise a valid fieldwork method that the student could use to compare the
leaf areas of the plants growing in full sunlight with the leaf areas of the plants

growing in shady areas. A W » Mw* -
Fond on orea wikln, {LIL swzdfﬁkf aw( ﬁ'wa{ w shadst areo . T each

ai— eadaﬁ« area- {_D--- cwmm Jd«s. mam am( stomdeurdl doviation
wol do o t-tesk . At each site, also measure tho. tewperatur,
smlpl-lwwfwmolspwlak{h_ Pl gikes.

[
i( ResultsPlus

Examiner Comments
This is a good answer which gained four marks.

They got marking point 5 on line 1, marking point 1 on lines 2 - 3,
marking point 2 on lines 3 - 4 and marking point 6 at the end.
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Examiner Comments

Another good answer gaining four marks.

They got marking point 1 on lines 1 - 3, marking point 4 on line 4 (for
largest leaf), marking point 2 on lines 2 and 5, and marking point 5 on
line 1 and 8.

They did not achieve marking point 3 as the method described
(multiplying length by width) would not give an accurate value.
Controlling time of day that the measurements were taken is not
creditworthy for marking point 6.
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ﬂR&suﬁsﬂlﬁ
Examiner Comments

This answer gets mark points 1, 2, 3 and 5.

Although it is not initially clear on lines 1 - 2 whether the grid is in a
single area which has both sun and shade, lines 11 - 12 make it clear
that there are two areas being tested by saying "ensure each area is
shaded / sunny....".

This candidate described a suitable method to measure leaf area.
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Examiner Comments

This candidate suggested using a transect from light to shade with
quadrats at 2 metre intervals - this method would not provide the data
required ie 20 leaves in the light and 20 in the shade.

They suggest estimating the abundance and coverage of plants in the
quadrat, rather than measuring leaf area, so did not get mark point 2.

They get mark point 5 for measuring the light intensity at each
sampling point.
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Question 7 (b)(i)

Candidates were given the mean and standard deviation for sun and shade leaves and told

that 95% of all leaves fell within + / - two SD of the mean. They were asked to calculate this
range.

This should have been a straightforward calculation, requiring candidates to:

e select the correct mean and SD from the stem of the question.
e calculate the value for two SD (here it was 19.24).

e add this to the mean and subtract it from the mean to get the upper and lower values of
the range.

Many candidates misunderstood and although they calculated the two values correctly (8.31
and 46.79) they subtracted one from the other giving a value of 38.48. This was given credit.

The most common error was to find a value based on +/ - one SD of the mean.

(i) The mean leaf area for leaves from plants in full sun is 27.55cm® with a
standard deviation of 9.62 cm’,

The mean leaf area for leaves from plants in shady conditions is 55.50 cm? with
a standard deviation of 13.40cm’,

Two standard deviations on either side of the mean will include 95% of
the leaves.

Determine the size range that would include 95% of leaves from plants in full
sun, using the standard deviation value.

(2)
2785+ 2(4-67) - %69

27.5S - 2(a.62) = §.31
th—rwcq‘x—r—tr'

Answer. £.31 - 46, 29 cm’

\( / ResultsPlus

Examiner Comments

This candidate set out the working clearly and followed the right steps
to get the correct answer. Full marks.
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(2)

P_"."-
2§ -48

o’ - ’\fal =
)7 56+ abbxr = oA
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-l Answer 58 -4 8 cm’
_J::\ —f
S( { ResultsPlus
/‘--. Examiner Comments

This candidate followed the right steps and calculated the upper and
lower values of the range (46.79 and 8.31). They then carried out a
subtraction to give 38.38.

This got 2 marks.

(2)

462 x2 = 19-24

Answer ... \qzt’i .................................. cm’

.-""'d---lI

N { ResultsPlus
/--.. Examiner Comments

This candidate calculated 2 SD, which gave them marking point 1.
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Question 7 (b)(ii)-(iii)

In this pair of linked questions candidates were asked to calculate the t value from data
provided, and to use this value to comment on the results of the investigation.

QO07(b)(ii) was generally well done. Most candidates could use the formula they were given to
calculate t, and achieved 3 marks. However, a significant number gave a negative t value.
Whilst this was not penalised here, it caused a lot of problems for candidates in QO7(b)(iii).

Candidates should realise that whether the t value is positive or negative simply depends on
the order of the subtraction and it does not matter. They should ignore the sign and proceed
with the number as if it is positive. A simple rule to avoid confusion is to always subtract the
smaller value from the larger one (here it would be 55.50 - 27.55) and get a positive t value.

In QO7(b)(iii) candidates were asked to comment on the results of the investigation using
their t value. This was less well done and some candidates who had carried out the
calculation with no problems left this section blank.

Around a third of all candidates could find the critical value, compare it to the t value, reject
the null hypothesis and give a suitable conclusion. The word significant was required in the
conclusion, as this was the point of doing the t test.

The most common errors were:

e to say that - 7.58< 2.02, which led to further errors.

e to use the wrong number of degrees of freedom (although this often gave the same
critical value so was not penalised in this case).

e to give an incorrect conclusion either linked to correlation or to changing light intensity.

89 GCE Biology B 9BI0O 03



(i) The student analysed the data using a t-test.

Calculate the value of t.

Use the formula
. (X, — %)
N Ng
where:

X is the mean for each set of data
n is the number of samples in each set of data

S is the standard deviation for each set of data

b e XS ¥ X067 £5.50

Sy © q9.62 iy = 1%-Go
= oL

nﬁr': :LO v'\g >

(27.55 ~ §5.5°)

= =
(a.e)? . (13. w®)
= 10

e h7.5%

(3)
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Comment on the results of this investigation.

Use the information in the table to support your answer.
(3)

.._S""a‘;: m@m&*ww (o4 ﬂiwﬂ*‘“?{;{%‘mﬂfr

A OR3-S Quand ettt o

N

iﬁ ResultsPlus
Examiner Comments

This is a very strong answer, gaining all six available marks.

In QO7(b)(ii) they correctly calculated the t value as 7.58, gaining three
marks.

In QO7(b)(iii) they stated that their t value was greater than the critical
value of 2.02 (they had also circled this value in the table), that they
would therefore reject the null hypothesis and that there is a
significant difference in the leaf area in the sun and shade. Full marks
for QO7(b)(iii).
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Comment on the results of this investigation.

Use the information in the table to support your answer.

%ﬁ ResultsPlus
Examiner Comments

This candidate correctly calculated the t value as 7.58 and gained 3
marks for Q07(b)(ii)

In QO7(b)(iii) they did not state the critical value (or circle it in the table),
so could not get mark point 1.

They got mark points 2 and 3.

M4\ ResultsPlus
\\/

) Examiner Tip
Always make a clear statement of the critical value and how it
compares to your test value when you are analysing a statistical test. it
is not enough just to say that your value is bigger than the critical
value, you must show what the critical value is.
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Comment on the results of this investigation.

Use the information in the table to support your answer.

A S Q:> % Soess . Swe ‘::H(f\c.q( elus

Na» a@;cw

Z ResultsPlus

Examiner Comments

This candidate gained 3 marks for Q07(b)(ii) for a correct calculation.
However they gave the t value as - 7.58.

In QO7(b)(iii) they incorrectly said that - 7.58 < 2.02, so could not get
mark point 1.

93 GCE Biology B 9BI0 03



Question 8 (a)(i)

Candidates were asked to explain how the structure of haemoglobin enables it to combine
with oxygen in the lungs.

This was generally well done with many candidates giving relevant details of structure,
eg four polypeptide chains, binding between haem or iron and oxygen, and describing
co-operative binding. There were some excellent descriptions of co-operative binding.

The most common errors were to describe binding between haemoglobin and oxygen, rather
than haem or iron and oxygen for marking point 2; or to omit the detail that there are four
subunits, so four molecules of oxygen can be carried for marking points 1 and 3.

A surprising number of candidates confused haemoglobin and red blood cells, stating that
haemoglobin had a biconcave shape and no nucleus.

8 Haemoglobin transports oxygen around the human body.

(a) (i) Explain how the structure of haemoglobin enables it to combine with oxygen
in the blood vessels of the lungs.
(3)

e Houmoglobin s o quakhnany  protun tha-
...... hos 4. hmgrll reups, makmhgh P;ﬁzuchd gt
This . maeos iF hard for the  fist fg—msteende nxggn
Ao ib hat bindrd For- The shuchwe. changa.. Makitg
it oe for et and 3% mygun b bind T
k- OXyn wm&d ............ fnd aF  hwd b bind o M.
0 the e koo quike Sthuakd LAHHl Sxrygn{ s
1o wlled mepumn bindifg )

N,

ﬁ/ ‘{ ResultsPlus
/"--. Examiner Comments

This answer gains 3 marks: mark point 1 on lines 1 - 2, mark point 4 on
the last line and mark point 5 for lines 3 - 6. They do not clearly say
that the oxygen is binding to haem, so cannot have mark point 2.
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8 Haemoglobin transports oxygen around the human body.

(a) (i) Ewplain how the strueture of haemeglebin enables it to combine-with.oxygen
in the blgad-wvessels of the lungs.
(3)
....... T RLConcane.  Shape. . UMOWS. cr. tO . DE CADIUM.
.......... transponed..and...cibSorbed .. ¢n.  looe SLree. ...

..... = LACK _OF _NUCIEUS  So. .. €an. 0bSorh. mMaL. ...

.......... okygen
TLNAEM. . GROMR.. NECh . DS, 0. OXAQEOL

a\___

ﬂ ResultsPlus
Examiner Comments

This candidate has confused haemoglobin and red blood cells, so there
are no marks in the first four lines.

However on line 5 they clearly say that haem binds to oxygen so
achieve mark point 2.

95 GCE Biology B 9BI0 03



Question 8 (a)(ii)

Candidates were provided with an oxygen dissociation curve for haemoglobin in blood in the
lungs and asked to add a line to show the curve for haemoglobin in blood in respiring muscle
tissue. This proved exceptionally difficult for some candidates - there were all permutations
of lines drawn.

We were looking for a curve drawn lower and to the right of the existing curve, with the same
start and end points. Some candidates were close to scoring but did not if the line did not
reach 100% saturation.

Only about a quarter of candidates achieved this mark.

(i) The partial pressure of carbon dioxide affects how readily haemoglobin picks

up and releases oxygen,
The graph shows an oxygen dissociation curve for haemoglobin in blood in
ithe lngs:,
100 JI 1 1
} gt
80 .
P
Percentage
saturation of
haemoglobin
with
oxygen (%) =
20
| |
0 - [ 11
0 2 4 6 8 10 12
Partial pressure of oxygen/ kPa

The oxygen dissociation curve for haemoglobin in blood in the tissues of

respiring muscle is different. T e

Sketch this curve onto the axes.
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ResultsPlus

Examiner Comments

curve.

g

This curve gained the mark. It is a bit wobbly, but started and ended in
the correct place and was always below and to the right of the existing

(i) The partial pressure of carbon dioxide affects how readily haemoglobin picks
up and releases oxygen.

The graph shows an oxygen dissociation curve for haemoglobin in blood in
the lungs.

100

Percentage o

saturation of
haemoglobin
with

oxygen (%)

40

20

0 2 4 6 8 10 12
Partial pressure of oxygen/ kPa

The oxygen dissociation curve for haemoglobin in blood in the tissues of
respiring muscle is different.

Sketch this curve onto the axes.

-

ResultsPlus

Examiner Comments

the mark.

\.

This was the most commonly seen error. The curve is in the right place
but ends far too low, not reaching 100% saturation, so did not score
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(i) The partial pressure of carbon dioxide affects how readily haemoglobin picks

up and releases oxygen.
The graph shows an oxygen dissociation curve for haemoglobin in blood in
the lungs.
100 I 1] -
e
r
80
Percentage oY
saturation of
haemoglobin
with
oxygen (%) L
20
: 1
T
0 - I T
0 2 4 6 8 10 12

Partial pressure of oxygen/ kPa

The oxygen dissociation curve for haemoglobin in blood in the tissues of
respiring muscle is different.

Sketch this curve onto the axes.

ResultsPlus

Examiner Comments

This came close to scoring but did not, as the line they have drawn
overlaps the existing line at around 9kPa.
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(i) The partial pressure of carbon dioxide affects how readily haemoglobin picks

up and releases oxygen.
The graph shows an oxygen dissociation curve for haemoglobin in blood in
the lungs.
100 m=—
4 **
80
Percentage o
saturation of
haemoglobin
with
oxygen (%) 40 :
20 1
0 1
0 2 4 6 8 10 12

Partial pressure of oxygen / kPa

The oxygen dissociation curve for haemoglobin in blood in the tissues of
respiring muscle is different. ' )

Sketch this curve onto the axes.

ResultsPlus

Examiner Comments

Another common error - this line is drawn higher and to the left of the
existing line, so did not score.
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(i) The partial pressure of carbon dioxide affects how readily haemoglobin picks
up and releases oxygen.

The graph shows an oxygen dissociation curve for haemoglohln in blood in
the lungs. : s oy

. .-d—

100 ~reres e = :
" MEEE T K3 F Th.*' A 5

80

Percentage
saturation of
haemoglobin
with

oxygen (%)

40

20

. i
- 1
0 - -

0 2 4 6 8 0. , 12
Partial pressure of oxygen/ kPa

The oxygen dissociation curve for haemoglobin in blood in the tissues of
respiring muscle is different.

Sketch this curve onto the axes.

ResultsPlus

Examiner Comments

Variations of this line were seen several times and did not score.
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Question 8 (a)(iii)
Candidates were asked to explain the advantage of this change in position of the curve.

Marking point 1 was for a simple statement that oxygen was more likely to be released from
haemoglobin in the respiring tissue. This was the most commonly seen mark.

The other two marking points required a reference to carbon dioxide concentration and were
more rarely seen - candidates did not make the link between the statement above the graph
in QO08(a)(ii) (that partial pressure of carbon dioxide affects how readily haemoglobin picks up
and releases oxygen) and the answer in Q08(a)(iii).

Marking point 2 was for stating that the concentration or partial pressure of carbon dioxide is
higher is respiring tissue.

Even when candidates referred to the Bohr shift, they rarely linked this to increasing carbon
dioxide, so could not get marking point 3.

(ili) Explain the advantage of this change in the position of the oxygen

dissociation curve.
(2)

_______ mMrJM@f@AC@; Mmﬁﬂdw
Wﬂaunv(qérn M@ oL M& _____ (g Y. Dy
sué Aorees), . ol T s PN Sl BT 00

fﬂ"'afa-c/” .......... W At o d.....

\/ / ResultsPlus

+ Examiner Comments

This is a strong answer which gains maximum marks.

They get mark point 3 at the start for linking the Bohr shift to high
carbon dioxide concentration, then mark point 1 in lines 2 - 4 for
saying the haemoglobin releases oxygen more readily at the site of
active respiration.
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(i) Explain the advantage of this change in the position of the oxygen
dissociation curve.

ﬂ ResultsPlus
Examiner Comments

This is another very strong answer which gained maximum marks.

They get mark point 3 on lines 1 - 2, then mark point 2 on lines 2 - 3
(high partial pressure of carbon dioxide in respiring tissue), then mark
point 1 inlines 3 - 6.
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(i) Explain the advantage of this change in the position of the oxygen
dissociation curve.

(2)
...... OAMORIA.. OMARTTAOSRA . AR TRODIIY . O . IWALIARNINSIAL ..
O Kb NRANIO.. O . T T 1
AT PP D B TR ARt AT .. PRANGAA, IEMAIIR .

JI'I\ R
’yngesuits’Plus
Examiner Comments
This candidate gets marking point 1 for the clear statement that

oxygen dissociates more readily from haemoglobin at the respiring
tissues.

(i) Explain the advantage of this change in the position of the oxygen
dissociation curve,

’yngesuIts’Plus

Examiner Comments

This candidate has understood that oxygen is needed for aerobic
respiration but there is confusion about where the oxygen combines

with haemoglobin (in the lungs) and where it should be dissociating
(at the respiring tissues).

This answer does not score.
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Question 8 (b)(i)
QO08(b) was about beta thalassaemia.

QO08(b)(i) asked for the probability that two heterozygous parents would have an affected
child, and almost all gave the correct answer of 0.25 /7 25% for 1 mark.

Many candidates drew a Punnett square to support their answer.

The most common errors were incorrect probabilities (50% was most often seen) and
candidates who gave two conflicting answers eg 25% and 1:4.

(b) Beta thalassaemia is an inherited condition affecting the gene for beta-globin
(HBB gene).

People with beta thalassaemia have less or no beta-globin.,

The most common form is a recessive condition caused by a mutation in the
HBB gene.

(i) State the probability that two parents who are heterozygous for this condition
would have a child who has beta thalassaemia.

.............................. IR .
§ |68 Bb

N,
\/ 1{ ResultsPlus

/'--. Examiner Comments

A well set out answer gaining one mark. The Punnett square was not
needed, but helped the candidate to avoid making a mistake.
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(b) Beta thalassaemia is an inherited condition affecting the gene for _beta-globin
(HBB gene). G 498 >

People with beta thalassaemia have less or no beta-globin.

The most common form is a recessive condition caused by a mutation in the
HBB gene.

(i) State the probability that two parents who are heterozygous for this condition
would have a child who has beta thalassaemia.
(1)

AN

~ < ResultsPlus
/--.. Examiner Comments
This candidate scored zero.

25% is the correct answer for the probability that two heterozygous
parents would have an affected child.

3:1 is not the correct answer, as they are not more likely to have an
affected child - if they had written it as 1:3, it would have been correct.

Where there are two contradictory answers, no credit is given.
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Question 8 (b)(ii)

Candidates were asked why a heterozygous person does not show the symptoms of the
disease.

About three quarters could explain that a heterozygous person has one dominant and one
recessive allele or that for the condition to show in the phenotype, both alleles must be
recessive. Very few candidates went on to say that this means heterozygotes could make the
beta globin protein, so marking point 2 was rarely seen.

The most common error was to write about genes instead of alleles.

(i) Explain why a person who is heterozygous does not show the symptoms of
beta thalassaemia.

(2)
— et e Conauhign bend no CLIee,. TG, weettseve
____________ &mewremwwec{mmQmmﬁnmacmaw
e SN O L e e e
2 A0AS PRaion OB 0L INANE M0 OLCKOUe 4 £0RAY.
............... C,Lr&onbuqammm

N &{ ResultsPlus
/--.. Examiner Comments

This answer was typical of most that we saw.

The candidate provides a very good explanation for marking point 1
but does not attempt marking point 2.
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(ii) Explain why a person who is heterozygous does not show the symptoms of
beta thalassaemia. i

= o e pli nofp;ﬂ}bmfhuouﬁa LAM G D
Shirw, e peasin.. neods o Joe.. kmw XeCOsaLVe
Joecause, iHi8 0. recessive.. Con Mo
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.._.pmm oS ) Wil ANGYS oo txpressedl SO
beka - -gddoin_will be_presenk i Hrs oo o\ goun
[ .............................. aund. . nm? SRV, 1 T ANV R 1 Voo VICSON / W s VY WU

[; .
</6\_Z ResultsPlus
Examiner Comments

This is a strong answer which covers both marking points well.
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(i) Explain why a person who is heterozygous does not show the symptoms of
beta thalassaemia.
(2)

“The . 9. 1§ yesiesive  So is anluj

o PERIEAY b o

AN
ﬂ ResultsPlus
Examiner Comments
This answer was typical of those that did not score.

The candidate has confused alleles with genes and refers to genes
throughout.

(i) Explain why a person who is heterozygous does not show the symptoms of
beta thalassaemia.
_ (2)
\ s A"I"q,[.'\’
.............. Cin R \o{,kq mﬂ\qssﬂrﬂmLaumtmwgm

0 1 LT )~ OO T O (L o5 -~y NS T (- G - - SR
Wu““'“’“‘“hbapma{mié ............. ke, IR A
o DOL.. present. L. PR o LAY L B PLOADC R MO,
o BV amovny 0y be ko Glohin. . o swery.. 80tk Sufbie...

................ G Sﬂmpbmrf

I\

i( ResultsPlus
Examiner Comments

Another very strong answer gaining both marking points.
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Question 8 (c)(i)

This was a Hardy-Weinberg calculation related to proportions of people with beta
thalassaemia on a Mediterranean island.

Candidates were told that 280 in 1000 people have beta thalassaemia and asked to calculate

the probability that a person on the island is heterozygous, giving the answer to 2 significant
figures.

Almost 40% of candidates were able to carry out this calculation correctly and gain three
marks. Some who knew the method involved, but made errors, were able to pick up marking

points 1 or 2 for interim steps in the calculation - this shows the value of setting out working
clearly.

However there were a significant number of candidates who had no idea what was needed in
this calculation.
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(c) Overall, the proportion of people with beta thalassaemia is 30 in 1000.
In some parts of the world it is much higher.
In one Mediterranean island, 280 in 1000 people have beta thalassaemia.

() Calculate the probability that a person on this island is heterozygous for
beta thalassaemia.

Use the Hardy-Weinberg equation

P +2pq+q’ =1

Give your answer to two significant figures.

(3)
1% .0
B e ey
1680 L ﬂ‘}:()'l%
q° =575
p - o-u®
p~ 06172
0 x ok x 6-53)4 0¥
s
Q (6-wrxGs3) - 0.80 |
- Glas L B Answer . € SO A ..

s ll\__-
ig ResultsPlus
Examiner Comments
This answer gains maximum marks.

The working is well set out and easy to follow, leading to a correct
answer of 50%.
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(c) Overall, the proportion of people with beta thalassaemia is 30 in 1000.
In some parts of the world it is much higher.
In one Mediterranean island, 280 in 1000 people have beta thalassaemia.

() Calculate the probability that a person on this island is heterozygous for
beta thalassaemia.

Use the Hardy-Weinberg equation

P +2pq+q =1

Give your answer to two significant figures.

6" = 0 1%
4 =@ FLUT

(3)

- p 4 T x (051903 x G-4105bam3y
L -q = f
0= G 430 34T T

d

0 44%

= 0+ 30

Answer O"SO

_ ResultsPlus

Examiner Comments

Another answer gaining full marks, this time with the probability
expressed as 0.50
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(c) Overall, the proportion of people with beta thalassaemia is 30 in 1000,
In some parts of the world it is much higher. WhN’. '
In one Mediterranean island, 280 in 1000 people have betathalassaemia.

(i) Calculate the probability that a person on this island is heterozygous; for
beta thalassaemia.

Use the Hardy-Weinbe ti vau\ous -

se the Hardy e:;m‘i\?ﬁs on muauya
s @*@gﬁt‘

o 5 pelas ¢ O

Give your answer to two significant figures.
(3)

280+ (000 = 0-18 = NLeinre oy ds
012 = donunant keneupgous

Vo772 *0-34%52%1374 P
VO2% = 056291562622 o

O 4ol

0 -0

Z ResultsPlus

Examiner Comments

This person got the final answer wrong but was able to get mark point
1 for 0.28 and mark point 2 for q = 0.529.
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(c) Overall, the proportion of people with beta thalassaemia is 30 in 1000.
In some parts of the world it is much higher.
In one Mediterranean island, 280 in 1000 people have beta thalassaemia.

(i) Calculate the probability that a person on this island is heterozygous for
beta thalassaemia.

Use the Hardy-Weinberg equation

P’ +2pq+q’=1

Give your answer to two significant figures.
(3)

£80 = oufte B HF
\oO0 ]
- 063
q,= 0.029 Lx &NaR x 0.87209
Pl.: . R-(-Jb
= 0O
uF
el = QA O & AT
0.6%6 % (DO
NG
= ap 12
s A

Answer ... ?3°I°

N\

ﬂ ResultsPlus
Examiner Comments

This person got the final answer wrong as well. However they got mark
point 1 for g2 = 0.28 and mark point 2 for q = 0.529.

P
-
-

(T ResultsPlus

\_/ Examiner Tip

This shows how important it is to show working and to set it out
clearly. This person got 2 marks for the interim steps, although the
final answer was completely wrong.
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Question 8 (c)(ii)

Candidates were asked for two reasons why the value they had calculated in Q08(c)(i) might
not be accurate. Many candidates realised that they were being asked about the
assumptions made for Hardy-Weinberg, and it was pleasing to see that many related them to
the island context,

eg migration.

Answers could either be phrased as the assumptions that are made for Hardy-Weinberg (it
should be a large population) or what is actually happening on the island leading to possible
inaccuracy (the population on the island may be small).

Overall this was well answered and almost half of all candidates scored two marks.

Some missed the point and thought that not everyone had been tested or that people may
not realise they had the disease.

It was clear from the answers given that some candidates have become confused
between the assumptions made for Hardy-Weinberg and the conditions needed for
mark-release-recapture to give an accurate estimation of population size.

(i) Give two reasons why this value may not be accurate.
(2)

............ °# Tga smal popukation onanisiand.

.+ People . migrette away. (gene flow).
____________________________ OCCMS) g W |

™
\ "

N / ResultsPlus
/'-—-'. Examiner Comments

This answer scored full marks for mark points 3 and 1.
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(i) Give two reasons why this value may not be accurate.
(2)

LT AU WD DUAG,.. € ORAAONCN. . OO

and 10 MOANYUN  [CUAN prtveny

Z ResultsPlus

Examiner Comments

Another strong answer scoring both marks, this time mark points 5
and 1.

(i) Give two reasons why this value may not be accurate.
(2)

e LOS3000RS Mok Paeces 0o MARYONOAN

el OS30MES DO MOCOMON

/ ResultsPlus

Examiner Comments

This answer scored 2 marks (mark points 5 and 1) expressed as the
assumptions that are made.
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(i) Give two reasons why this value may not be accurate.
(2)

L Wor bexon mualassaem o

CNeb o al . wilh Be presenk Mg 30 Huan  qoleklee

- .'\_ -~
i( ResultsPlus
Examiner Comments

This answer shows the one of the most common errors - to assume
that they cannot tell how many heterozygotes there are, because
people have not been tested for the disease.

GCE Biology B9BI0O 03 116



Question 9 (a)

Candidates were asked to explain how atherosclerosis can cause CHD and can lead to death.

Although most candidates had a reasonable idea of the sequence of events involved,
imprecise language and lack of detail prevented some from scoring more highly. We were
looking for:

{plaque / clot / atheroma} forms in (coronary) artery.

causing {narrowing / blockage} of the coronary artery.

therefore reducing the blood supply to {cardiac / heart} {muscle / tissue / cells}.
so {cardiac / heart} muscle dies.

heart (muscle) stops contracting (if enough cardiac muscle cells die).

so oxygen not supplied to brain cells (causing death).

There were some very strong answers and around a third of candidates scored at least three
marks. The most commonly seen marking points were 1, 4 and 5.

However, a lot of candidates missed out on marks they came close to achieving, due to lack
of detail. Examples of this included:

referring to a blood vessel rather than an artery (mark point 1).

referring to an artery rather than a coronary artery (mark point 2).

saying less blood reached the heart rather than reached the heart muscle or cells (mark
point 3).

not considering what happens if the heart stops contracting (mark point 6).

not explaining how this could lead to death (mark point 6).
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9 Coronary heart disease is a major cause of death in Europe.

(a) Explain how atherosclerosis can cause coronary heart disease and can lead
to death. B often duke to Stress and
high blood pressure  gp #

AtheroSCUlerOss. . 0CCLLS. Junenwall k0. the ...
arken).  are.. _damaged: Hs Qo resudt,  the. .
immum respanse. s triggered.._and. Ccholesteral
& loxd  doun in the . vessel. This. harders
Inl:oplaw,{ormmgan .......... aj;he_rcma
The otherama...can. .. grow....and. eventually
block. . the artery. If this _hoappens .
upstream . in_.the . .CoronQry..ortery., .
then  carduac. musqe _will_pe . Starved
frcm the " bigod :
of- ngen W ols Bl o I g s1¥ o T - S
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caurock  and puuw blood . This maans
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starved ¢f 02 ond  the hedrt woonk

be strang  enough to  beok and

will  go into  fibnlokiaon.

N\

ig ResultsPlus
Examiner Comments

This is a very well structured answer which contained correct biological
details and achieved maximum marks.

They got mark points 1, 2, 3 and 5.

Not mark point 4 as they do not say that cardiac muscle dies and not
mark point 6 as they refer to the brain, not brain cells.
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9 Coronary heart disease is a major cause of death in Europe.

(a) Explain how atherosclerosis can cause coronary heart disease and can lead
to death.

(4)

B0 TSSO

a\__

ig ResultsPlus
Examiner Comments

Although this candidate knew some of the steps of the process they
did not score as there was lack of detail.

Not mark point 1 as although they said a plaque forms, they did not
say it was in an artery. They did not explain how high blood pressure
could lead to death.
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9 Coronary heart disease is a major cause of death in Europe.

(a) Explain how atherosclerosis can cause coronary heart disease and can lead

to death.
(4)

ke maﬂim ]a -Q W ‘\Jhﬂ MW\%

”b\ag\ _' Yre
:\o( qm,m {af?:xkeh “&m ‘r\u
. W - W heark

<2< ResultsPlus
Examiner Comments

This answer started very well but did not develop the stages of the
process fully.

They achieved mark point 1 on line 1 and mark point 4 on lines 6 - 7.

GCE Biology B9BIO 03 120



9 Coronary heart disease is a major cause of death in Europe.
(a) Explain how atherosclerosis can cause coronary heart disease and can lead

to death.
(4)

K I+a person
PobrgA LA 25 athe ms Ut , Mty. ot Athemmad. anel.......
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ResultsPlus

Examiner Comments

This is a strong answer which gained four marks.

It got mark point 1 on lines 1 - 2, mark point 2 on lines 2 and 4, mark
point 3 on line 5 and mark point 5 on lines 10 - 11.

"It can lead to death if no blood can reach the body" was too vague for
mark point 6.
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9 Coronary heart disease is a major cause of death in Europe,

(a) Explain how atherosclerosis can cause coronary heart disease and can lead
to death.
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iﬁ ResultsPlus
Examiner Comments

Although everything in this answer is correct it only gets one mark,
because it focuses entirely on marking point 1.
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Question 9 (b)

This was the 9-mark levels-based question. Candidates were given data: a table of deaths
from CHD in several European countries in 1990 and 2019 and a graph showing deaths from
CHD for males in the UK between 1979 and 2013.

They were asked to discuss the validity of the following suggestion: that the change in deaths
from coronary heart disease in the UK is due to improved lifestyle choices, and that coronary
heart disease could be reduced to almost zero in the UK if people made better choices.

The command word discuss requires candidates to explore all aspects of the situation being
considered and to investigate it using reasoning.

The indicative content was divided into three areas:

¢ L points, which were factors that could reduce deaths (including better lifestyle choices,
healthcare, improved awareness).

e C points, which were factors that could prevent deaths reaching zero (including genetic
predisposition, age, sex).

¢ D points, which were for data analysis.

To achieve Level 1, candidates could make points from any of the three areas.

To achieve Level 2, candidates must make points from a minimum of two areas, including D
points.

To achieve Level 3, candidates must make points from all of the three areas and consider
validity. For 9 marks the answer must include a reasoned argument assessing validity.

Generally candidates did very well on this question, using the information given and their
own knowledge to build strong arguments. There were many excellent, thoughtful answers
including relevant biological detail which scored 9 marks.

A small number of candidates got stuck at a particular level because they did not meet the
criteria to progress, eg if they had lots of L and C points they could not get more than 3
marks unless some D points were also included.

Overall 40% of candidates achieved Level 3, 36% achieved Level 2, 23% achieved Level 1 and a
very small number of candidates failed to score at all, usually for leaving the pages blank.
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« {ResultsPlus

/'--". Examiner Comments
This candidate shows that they know some of the factors involved in
CHD eg lack of exercise and build-up of cholesterol in arteries due to
diet. However they do not give an A-level standard explanation of why
this happens, so scored a single L point for knowing the factors, but
not describing the effect of them.

On line 12 - 13 they scored an L point for recognising that better
healthcare would have an effect.

They go on to quote data from the table (that there is a 58% decrease
in deaths in 29 years) but this is not a D point as it is simply quoted,
not used in any way.

This candidate went on to score a C point and therefore achieved 3
marks overall.

U\ ResultsPlus
\ Examiner Tip
Do not just quote data from the stem of the question, as this will not
gain credit. Use it in some way to build your argument. Here the
candidate could have compared the decline in the UK to other

countries in Europe.
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ResultsPlus

Examiner Comments

This candidate recognises the effect of diet on CHD but does not make
a valid A-level standard point.

They get one L point for improved healthcare on line 10.
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Cusope. has improved over time. The UK may have
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ig ResultsPlus
Examiner Comments

This candidate lists some of the factors involved in causing CHD and
gets one L point for the list.

They go on to give a more detailed description of the effect of sex and
age, achieving two C points.

They get one L point for stating that improved medical technology has
an effect and another for recognising that this may have a bigger effect
than lifestyle choices in reducing deaths.

They get a D point for comparing Montenegro to other Balkan
countries.

Overall, this candidate produced an excellent answer. They went on to
make further L, C and D points and scored 9 marks.
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/“-- Examiner Comments
This candidate correctly states that data has not been provided to back
up the claim that lifestyle choices have caused this effect and gets a D
point.

They state that healthcare has improved, but link this to living longer,
and therefore being more at risk from CHD due to age, so geta C
point.

They recognise that males are more at risk, so get another C point.

In their last bullet point they get two D points because they read
figures from the graph to get the decrease in data for males, and also
recognise that the data is incomplete because no data is given for
females.

Overall this candidate made a lot of D and C points and two L points,
so was able to score 9 marks.
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It has been suggested that the change in deaths from coronary heart disease in
the UK is due to improved lifestyle choices, and that coronary heart disease could

be reduced to almost zero in the UK if people made better choices.
Discuss the validity of this suggestion.
Use the data and your own knowledge to support your answer.
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iz ResultsPlus
Examiner Comments

This candidate made quite a lot of L and D points, but no C points,
therefore they were restricted to Level 2.

Overall they scored 6 marks.

131 GCE Biology B 9BI0 03



It has been suggested that the ¢ in deaths from coronary heart disease in
the UK is due to im | oices, and that coronary heart disease could
be reduced to almost zero in people made better choices.

Discuss the validity of this suggestion.

Use the data and your own knowledge to support your answer.
(9)
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/'-—-.‘: Examiner Comments

This candidate achieved three L points (for the list of factors and then
details of how stress and cholesterol in the diet increase CHD).

They achieved two C points for genes and age.

However there were no D points, so they were restricted to Level 1, 3
marks.
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It has been suggested that the change in deaths from coronary heart disease in
the UK is due to improved Iifes;tﬂe choices, and that coronary heart disease could
be reduced to M n the UK if people made better choices.

Discuss the validity of this suggestion.

Use the data and your own knowledge to support your answer.

(9)
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™

« { ResultsPlus

/--.. Examiner Comments
This is an excellent answer which fully deserved the 9 marks it
achieved.

They cover a lot of ground:

D points - that it may be correlation not causation, no evidence that
lifestyle choices have changed, no evidence that lifestyle choices are
responsible for decline, data read from graph, no data for females in
the UK, fewer people dying but no data on incidence of CHD.

C points - genetics increases risk, males are more at risk, deaths very
unlikely to reach zero.

L points - better healthcare decreases risk, more sedentary lifestyle/
smoking / poor diet increase risk, stress increases risk.

These points are put together to build a strong argument with validity
being discussed throughout.
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Question 10 (a)

Q10 related to a simple respirometer containing maggots. This is Core Practical 9: investigate
factors affecting the rate of aerobic or anaerobic respiration using a respirometer.
Candidates were given a diagram and the results of an investigation achieved by 5 groups of
candidates.

Q10(a) told them oxygen uptake was measured in mm?3 per minute per gram and asked what
additional measurements must be made to calculate rate of oxygen uptake in these units.

Many candidates realised that mass of maggots was required and some also suggested
radius or diameter of the capillary tube.

About a third of candidates did not score, and most suggested what was already in the
description of the investigation: the time the maggots were left or the distance moved by the
coloured liquid.

(a) The rate of aerobic respiration was determined as the oxygen uptake calculated
in mm? per minute per gram.

State the two additional measurements that you would make to calculate the rate
using these units.

(2)
_____ - TM&LQMQWG\-Mchmmjmu
....... ‘masso}macmmg
< / ResultsPlus

\(/'-—-‘: Examiner Comments

A clear answer scoring both marks.

" J
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(@) The rate of aerobic respiration was determined as the EEEmupIEky calculated

e ISR -

State the two additional measurements that you would make to calculate the rate
using these units.

(2)

_ ResultsPlus

Examiner Comments

Another strong answer which scored both marks.

For mark point 2 the candidate said that diameter should be
measured, as well as giving the formula to calculate the area.
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(@) The rate of aerobic respiration was determined as the oxygen uptake calculated
in mm? per minute per gram.

State the two additional measurements that you would make to calculate the rate
using these units.
(2)

L]

LOISNune o By Cotoue s it A0 ST e

"[\M'\'mtaﬁgnc{Mf.gﬂ:}mk{m\m'&"l

AN

ﬂR&suﬁsﬂus
Examiner Comments

This answer is typical of those that did not score.

The candidate has suggested two measurements that were already
given in the stem of the question - this was in the sentence "The
distance the coloured liquid had moved was measured after 15
minutes".
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Question 10 (b)

Candidates were asked to justify two improvements to ensure the validity of the
investigation.

The command word justify requires candidates to give evidence to support their choice - in
this case the reason that the improvements they are suggesting would ensure validity.

As expected, candidates found this challenging, with over three quarters scoring zero.

Many candidates were able to suggest suitable improvements, eg controlling the age of the
maggots, but did not say why they were needed (because age may affect respiratory rate).

Some candidates left out key details of the answer, eg suggesting using a control but without
saying it had no maggots in it or using a water bath that was not thermostatically controlled.

Several candidates suggested replacing the potassium hydroxide regularly, but as there was
no evidence that the apparatus was used more than once by each group, this was not given
credit.

A number of candidates thought that reading the position of the liquid every minute (instead
of once, after 15 minutes) would improve validity; however this is likely to introduce errors as
small changes in position are being read frequently.
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(b) Justify two improvements that would ensure the validity of this investigation.

(2)

xS o oioased 1S e o NG

pkone P O mmunk:&rk—wkqtﬁ’ahsumw

Mmoﬂsgmwmqh-m ..... Soter afe.. Chal LA oo

oS B o LT NI TR, SN SNSRI U L . ——

a\___

ﬂ ResultsPlus
Examiner Comments

This is a strong answer which scored two marks, mark point 5 and 2.

Pl

/\VJ ResultsPlus

| Examiner Tip

the improvements you suggest.

When the command word is justify, make sure you give a reason for
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(b) Justify two improvements that would ensure the validity of this investigation.
(2)

Ao 5. minatel. with. e 3 way £op.. opco. bt

Hacking .. HEpuldn B0 the mogget o
QO ASE . O L P GNP O ... ... ELIC.. R ChaviOw
mua.df,uu&mnﬂmmda{pmft%c:rm«tebprcmbon
Plock.. 4. COMLL... Of... WOLEL..<Q..... 0. Batonol totically. copole

wotte. bakh. ok [2°C 10 Mt the.. Haonperadiut. .. rimoiy.

e Sramd Hamlmhhudf it MO i s nM'(H-r e 1 Al L) Aatn

N\

ig ResultsPlus
Examiner Comments

This candidate has explained their points very clearly and achieved
mark points 5 and 1.
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(b) Justify two improvements that would ensure the validity of this investigation.
{2)

- Depead ok Wr 5 himi 1o enare e eLnunana. Gy
\! Lﬁm ehaa and. \m',chm ool ow £ peran . Coun.......

b g ot vh o m,w Wm rlu e

N\

ig ResultsPlus
Examiner Comments

This candidate did not score. There was no credit for repeating the
investigation or for refreshing the potassium hydroxide solution.

They came close to mark point 1 with the suggestion of putting the
beaker of water in a water bath but they did not say it should be
thermostatically controlled.
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Question 10 (c)(i)

Candidates were told that in enzyme-controlled reactions, a 10°C rise in temperature doubles
the rate of reaction. They were asked to predict the rate if there was a 10°C decrease in
temperature.

To do this, they had to complete two steps:

e calculate the mean rate from the results for 5 groups.
¢ halve this value.

Around two-thirds of candidates were able to carry out the calculation necessary to achieve
this mark.

(c) (i) For enzyme-controlled reactions, a 10°C rise in temperature will double the
rate of reaction.

Predict the mean rate of oxygen uptake if the water bath had been set at 5°C.

(1)
O U +tOLb +O\3 4012 40 \4 =069
=0\ 4
Answer ... 0 O'O_? ...... mm’min'g"

N
\/ 2{ ResultsPlus

Examiner Comments

A correct calculation for one mark.

" J
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(c) (i) Forenzyme-controlled reactions, a 10°C rise in temperature will double the
rate of reaction.

Predict the mean rate of oxygen uptake if the water bath had been set at 5°C.

(1)
VS 9 25°C PiGEAE
2
G 06
O-\3% ¥ 0.2736 i
=2
Answeroobo\ mm’min’'g™

N

ig ResultsPlus
Examiner Comments

Although this candidate appeared to be going in the wrong direction,
they came to the right answer for one mark.
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Question 10 (c)(ii)

Candidates were asked to explain why decreasing temperature affects the rate of respiration
in maggots.

About a third of candidates scored 1 mark, usually for recognising that enzymes had less
kinetic energy. Stronger candidates also scored the second mark for saying that collisions
were less likely or less frequent. However, around half of all candidates scored zero on this
qguestion.

The most common problems were:

¢ referring to number of collisions rather than likelihood or frequency.
¢ saying that enzymes work more slowly (no reason).
e that they are denatured at lower temperatures.

A surprising number of candidates did not realise they were being asked about enzymes at
all and wrote about maggots needing to generate heat to stay warm, or said that maggots
were ectotherms and if they were cold they would become less active.

(i) Explain why decreasing the temperature affects the rate of respiration
of maggots.

(2)
...... As  temperature . decreases,. enzymes like. ..

ATP._synthase  involved. .in.  QeCHIC resprakan
howe . Agss Kinetic energy. As a resutt,. .. ..

complexes... form \ex  fre
G UptOKe of OXyogen S reduce. and. .

P 1 ol = ire Qlmi1vor

N
\( 2{ ResultsPlus
/'--.. Examiner Comments

This is a strong answer which scores both available marks:
e mark point 1 for enzymes have less kinetic energy.
e mark point 2 for E - S complexes form less frequently.
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(ii) Explain why _affects the rate.of respiratign
of .- -

(2)
= 00K e_smr\%mfm roUouns. AU Ce S T YOke...
Ck..respimam. oecarse.. fhe envb oS DAVEd. i

e Less.. e

%Results%
Examiner Comments

Another strong answer gaining both marks:
e mark point 1 for enzymes and substrates have less kinetic energy.
e mark point 2 for they are less likely to collide.
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(i) Explain why decreasing the temperature affects the rate of respiration
of maggots.

(2)
9&/41.:!..% ............... So....Pdk.. &HﬁyMNMSlM(“h@gMQJ&
I P Y & u—%o’na\‘ less. .g,mz,yu Su(vShm(n...,.mpJ.m

_ ResultsPlus

Examiner Comments
Two points clearly explained for two marks:
e mark point 1 for lowers the kinetic energy of particles, so enzymes

move more slowly.
e mark point 2 for less E-S complexes form per unit time.

(ii) Explain why decreasing the temperature affects the rate of respiration
of maggots.
(2)
LCOXAANRD | MOWE L2 8S Raasing. RALIGS . BG. ANE ..

............... NI G R 2. SOOI ¥
.................. SSFAIMES. ...
scrczspu%mrmm*ocmsw RS

_ ResultsPlus

Examiner Comments

This answer gets mark point 1 but there is no reference to likelihood or
to frequency for mark point 2.
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(i) Explain why decreasing the temperature affects the rate of respiration

of maggots.
(2)

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII  on on2yoe comcoled

enzyome chnin il Jecese as

Pty dR@ZreSeD

¢ ResultsPlus

Examiner Comments

Both of the statements in this answer are true, but they lack the detail
needed to score any marks, as no reason is given for the decrease.

(i) Explain why decreasing the temperature affects the rate of respiration

of maggots.
(2)

Jhe magaets. ane. eXANLm. ond e ere. (0. TNG e
AONrament b, e o enaigh.. A6 COEAN. £O. .
fnehm oppopridtled. . .o

Temperatag. ool mepb e, dupen meth 4 A4

% ResultsPlus

Examiner Comments
This candidate probably means that maggots are ectotherms. However
they have not linked respiration to enzyme activity and therefore do
not score any marks.
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Z ResultsPlus

Examiner Comments

This answer scores zero.

They incorrectly say that enzymes denature at low temperatures.

GCE Biology B9BI0O 03 150



Question 10 (d)

Candidates were asked to describe the role of oxygen in the formation of ATP during aerobic
respiration.

Credit was given for:

oxygen is the {final / terminal} {hydrogen acceptor / electron acceptor}.

allows electrons to pass down electron transport chain.

allows {FAD / NAD} to be replaced.

e {hydrogen ions / protons} move through {ATP synthase / ATPase} forming ATP.

About a third of candidates gained one mark for saying that oxygen was the final electron
acceptor, but further knowledge was limited for most.

Stronger candidates got two marks (usually for describing hydrogen ions moving through
ATPase) and but very few were able to get a third mark. Around a third of candidates did not
score at all.

(d) Describe the role of oxygen in the formation of ATP during aerobic respiration.

N
\/ { ResultsPlus

Examiner Comments

This answer scores mark point 1 on line 1. There is not enough detail
for any of the other marking points.
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)ﬁal Describe the role of oxygen in the formation of ATP during aerobic respiration.
(3)

....... QWMMWWQWMM
CeEw ; .

This is a rare example of an answer scoring all three marks:
e mark point 1 online 1.

e mark point 2 on lines 6 - 8.
e mark point4 onlines 8 - 11.
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Question 11 (a)(i)

Q11 related to a citizen science project to find the number of wildflowers in lawns in the UK
in 2019 and 2020. Candidates were given an outline method and a table of data for the five
most commonly recorded plant species in 2020, showing their percentage change relative to
2019.

Q11(a)(i) told them that scientists thought that the warm weather in spring 2020 might be
responsible for the changes and asked them to suggest a factor other than temperature that
could cause a change in the number of flowers.

Many candidates approached this from a fieldwork point of view and thought about what
they would like to measure or control, rather than thinking of it in relation to a garden in two
different years.

We were looking for things that may change from one year to the next, eg rainfall, mowing /
trampling / disease, or factors relating to how the data was collected, eg at a different time of
year.

Only a quarter of candidates named a suitable factor, with light intensity being by far the
most common incorrect answer.
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11 Citizen science involves members of the public collecting scientific data.
g

In 2019 EDBOZO. a citizen science project was carried out in the UK to investigate
the numbers of flowers of wild plant species found in lawns.

Volunteers across the UK were asked to (s

flowering plants were growing there.

Particj were asked to mark out a‘m
ﬂnﬂ count the number of flowers of each species within this area.

In 2020, the data were recorded from over 9 000 one metre-squared areas.

The table shows data for the five most commonly recorded wild plant species in 2020.

Daisy 208589 -40
White clover 101117 +16
Selfheal 73344 -1
Creeping buttercup 56719 +48
Bird's-foot trefoil 30646 -32

(a) Scientists who analysed the data suggested that the unusually warm weather
in Spring 2020 might be responsible for the change in the numbers of flowers
recorded in 2020 compared to 2019.

() Name one factor, other than temperature, that could cause the change in the
numbers of flowers of these five species.

(1)

ek gkl

_ ResultsPlus

Examiner Comments

One mark for water availability.
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11 Citizen science involves members of the public collecting scientific data.

In 2019 and 2020, a citizen science project was carried out in the UK to investigate
the numbers of flowers of wild plant species found in lawns.

Volunteers across the UK were asked to survey their own lawns to find out whlch wild
flowering plants were growing there.

Participants were asked to mark out a one metre-squared area on their lawn, chosen
at random, and count the number of flowers of each species within this area.

In 2020, the data were recorded from over 9 000 one metre-squared areas.

The table shows data for the five most commonly recorded wild plant species in 2020.

Daisy 208589 -40
White clover 101117 | - +16
Selfheal 73344 -11
Creeping buttercup | 56 719 +48
Bird's-foot trefoll 30646 | -32

(@) Scientists who analysed the data suggested that the unusually warm weather
in Spring 2020 might be responsible for the change in the numbers of flowers
recorded in 2020 compared to 2019.

() Name one factor, other than temperature, that could cause the change in the
numbers of flowers of these five species.

(1)

ResultsPlus

Examiner Comments

One mark for rainfall.
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11 Citizen science Involves members of the public collecting scientific data.

In 2019 and 2020, a citizen science project was carried out in the UK to investigate

the numbers of flowers of wild plant species found in lawns.

Volunteers across the UK were asked to survey their own lawns to find out which wild

flowering plants were growing there.

Participants were asked to mark out a one metre-squared area on their lawn, chosen
at random, and count the number of flowers of each species within this area.

In 2020, the data were recorded from over 9 000 one metre-squared areas.

The table shows data for the five most commonly recorded wild plant species in 2020.

Daisy 208589 -40
White clover 101117 +16
Selfheal 73344 -11
Creeping buttercup 56719 +48
Bird's-foot trefoil 30646 -32

(a) Scientists who analysed the data suggested that the unusually warm weather
in Spring 2020 might be responsible for the change in the numbers of flowers

recorded in 2020 compared to 2019.

() Name one factor, other than temperature, that could cause the change in the
numbers of flowers of these five species.

(1)

¢ ResultsPlus

Examiner Comments

One mark for number of cloudy days.
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11 Citizen science involves members of the public collecting scientific data.

In 2019 and 2020, a citizen science project was carried out in the UK to investigate
the numbers of flowers of wild plant species found in lawns.

Volunteers across the UK were asked to survey their own lawns to ﬂnd out w!'j*l‘ﬂu-
flowering plants were growing there. : ,

Participants were asked to mark out a one metre-squared area on their lawn, chosen
at random, and count the number of flowers of each species within this area.

In 2020, the data were recorded from over 9 000 one metre-squared areas.
The table shows data for the five most commonly recorded wild plant species in 2020.

Daisy 208589 -40
White clover 101117 +16
Selfheal 73344 -1
Creeping buttercup 56719 +48
Bird's-foot trefoil 30646 ~32

(a) Scientists who analysed the data suggested that the unusually warm weather
in Spring 2020 might be responsible for the change in the numbers of flowers
recorded in 2020 compared to 2019.

(i) Name one factor, other than temperature, that could cause the change in the
numbers of flowers of these five species.
tin o doy/
J

o Tee tenady 95‘&»\1\&05\\*" RRNT (N

(1)

=, .,k Qu\g)—\'v o% &&-\\ V“ﬂh"'

ResultsPlus

Examiner Comments

Although this is not expressed very clearly, length of daylight is enough
for a mark.
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11 Citizen science involves members of the public collecting scientific data.

In 2019 and 2020, a citizen science project was carried out in the UK to investigate
the numbers of flowers-of wild plantspecies found in lawns.

Volunteers across the UK were asked to survey their own lawns to find out which wild

ﬂmverlng piants were growing there.

Participants were asked to mark out a one metre-squared area on their lawn, chosen

at random, and count the number of flowers of each species within this area.

In 2020, the data were recorded from over’ 9000 one metre-squared areas.

The table shows data for the five most commonly recorded wild plant species in 2020.

Daisy 208589 -40
White clover 101117 +16
Selfheal 73344 -11
Creeping buttercup 56719 +48
Bird's-foot trefoil 30646 -32

(a) Scientists who analysed the data suggested that the unusually warm weather
in Spring 2020 might be responsible for the change in the numbers of flowers

recorded in 2020 compared to 2019.

() Name one factor, other than temperature, that could cause the change in the
numbers of flowers of these five species.

/ ResultsPlus

Examiner Comments

One mark for more time mowing and treating lawns.
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Question 11 (a)(ii)
Candidates were asked to evaluate the method of data collection in this survey.

Most commonly seen marking points were 1, 3, 4, 5, 6 and 7. Marking points 2 and 8 were
more rarely seen, but all points were seen in the course of marking.

There were many excellent, considered answers recognising the strength and weaknesses of
the method. For full marks, candidates had to include at least one strength and one
weakness.

Some candidates approached this from a fieldwork perspective and criticised the method for
not controlling things like soil pH or shade which could affect the number of flowers, without
realising that the purpose was to simply survey how many flowers were present, not why the
numbers differed.

Some candidates misunderstood the table of data and thought that data was only collected
for these five species, rather than that these were the most commonly found species.

A few candidates ignored the instruction to evaluate the method they were given and simply
wrote a new one; they were able to score marks for weaknesses when their method could be
compared to the original.

There was a big spread of marks with around 40% of candidates scoring at least 3 marks.
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(i) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019,

Evaluate the method of data collection in this survey.

f

ﬂ ResultsPlus
Examiner Comments

This candidate scored mark point 1 for recognising it was a large data
set.

Their comment about human error was too vague to score any of the
marking points - if they had provided more details it could have
achieved mark point 4, 6 or 7.
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(i) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019.

Evaluate the method of data collection in this survey.

-2 /MFM ............. cott effoctiing, Sninad Tara. .. ... B

ﬂ ResultsPlus
Examiner Comments

A well thought through answer which gained mark point 9 on lines 1 -
2, mark point 6 and 7 on line 4, mark point 1 on lines 6 - 7 and mark
point 5 on line 10 - 12. Many candidates realised that volunteers may
select an area with lots of flowers when sampling.

This achieved 5 marks.
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(i) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019.

Evaluate the method of data collection in this survey.

-mmwﬁmwwhqwb sca.%-e

(5)

’MW& same. gourdmns ma.g 0ot o€ beain..

Swevtyed. each fime Lin 2 difering years)

= peaple. W iy 1Ay hol: haws. MWCMM

e pardun pant. Mey. were. SUVeying.. . mmlmuig ......
....... AAmbeR . Which. wBWldl mean. hat bas. ...

mms mmo\ucﬁd n.fhe. expedmonl .

" People. uho have (auams. mowy. not. wpresw min..
_@m A UK o .
=.Pegple may, hove. weedsd fha wildfluy
- 4MEm. 2011 fo. 30R0 .08 @mmg Incoanged
. pepudantyy dut to Lackdarwn MWIMM ..
0080 - This. Infrodince. b\acaidam

.Q, peaple. ouy naisickaubify. Tiae. plownds. s,; dm.g
e nok versed anal Chidy M., naCu
S
“VEIVING e public incrtoges weacst fr e

ez Oy Swred -mare peoplt invedd in W%mﬂ'n
AN

ig ResultsPlus
Examiner Comments

Another excellent answer, gaining full marks.

Mark point 1 on lines 1 - 2, mark point 8 on lines 3 - 4, mark point 5 on
lines 5 - 8, mark point 4 on lines 9 - 10, and mark point 6 on lines
15-17.

While correct, the other points they made (increased weeding during
lockdown, and increased interest in plants) did not gain any credit.
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(i) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019.

Evaluate the method of data collection in this survey.

(5)
b LEMES. .. OO OMERERES..... O ... PISEE IS A
............ n o R As =2t 3, Jmaas%wumummwwl
............. Tk..is.. dostuchun ol . k... Augfuc... .. doker... L5, S0l AL o
............ Lh‘uamqﬂSaLumew@rmW@

ResultsPlus

Examiner Comments

This answer scored mark point 7 on lines 4 - 5 for miscounting and
mark point 1 on lines 7 - 8.
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(T (i) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019.

Evaluate the method of data collection in this survey.
(5)
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ResultsPlus

Examiner Comments

This was a very strong answer gaining maximum marks.

Mark point 1 on lines 1 - 2, mark point 3 on lines 2 - 3 and mark point
5onlines 3 -4, mark point 6 on lines 5 - 6, mark point 8 on lines 8 - 10
and mark point4 on lines 11 - 13.
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(ii) The scientists concluded that for all species recorded, the number of flowers
of wild plants in lawns decreased 19% in 2020 compared to 2019.

Evaluate the method of data collection in this survey.
(5)
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N\

ﬂ ResultsPlus
Examiner Comments

Another excellent answer gaining maximum marks.

It got mark point 1 on lines 2 - 4, mark point 8 on lines 10 - 11, mark
point 4 on lines 12-13, mark point 5 on line 13, and mark point 6 on
line 16.
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Question 11 (b)(i)

Candidates were given data from one quadrat containing four species and asked to calculate
the biodiversity index.

Over half of all candidates were able to use the formula they were given to get the correct
answer.

Some candidates made mathematical errors when calculating n(n - 1) for each species, and
some were able to gain at least one interim mark.

Some simply had no idea what to do; surprisingly, a quarter of all candidates scored zero.

GCE Biology B 9BI0 03 166



(b) The table shows the total data collected in one quadrat placed on a lawn.

Daisy 1 nwo
Dandelion 8 S6

Cat's-ear 14 : \8 2
Selfheal 2 72

() Calculate the biodiversity index (D) for the quadrat, using the data in the table.

Use the formula
NN - 1)
D=
Zn(n-1)
(3)
Nv-1) = 235(2%-1) = nao
WOASEe Y\ Y2 = 240
WA O
—_— =3y
o
Answer %L.\
ResultsPlus

Examiner Comments
This candidate scored 3 marks for a correct answer.

The working is well laid out and it is possible to see the correct
calculation of N(N - 1) and each value of n(n - 1).
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(b) The table shows the total data collected in one quadrat placed on a lawn.

Daisy m

Dandelion 8
Cat's-ear 14
Selfheal 2

(i) Calculate the biodiversity index (D) for the quadrat, using the data in the table.

Use the formula

N(N - 1)

D=
Zn(n-1)
3
W (n-1) 1o 4[4-_1\ \ =
Yog(s-n 56 T:;; - DDMQSS;
() =t
TR ER
23S0
Answer .. S Q34.
ResultsPlus

Examiner Comments

This candidate scored one mark.

They made one of the most common errors and calculated N(N - 1)
wrongly. However they gained mark point 2 as they had correctly
calculated each value of n(n - 1).
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(b) The table shows the total data collected in one quadrat placed on a lawn.

Daisy 1"
Dandelion 8
Cat’s-ear 14
Selfheal 2

(i) Calculate the biodiversity index (D) for the quadrat, using the data in the table,

Use the formula

0 = NN - 1) wla— 2Reerey
T In(n—1) dotelFlona,

(3)

b (-0
~5(35-\)

= L0 %O’BB@(

ResultsPlus

Examiner Comments

This candidate made two of the other most common errors and scored
zero.
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Question 11 (b)(ii)

Candidates were asked for two improvements to the method to give a more accurate
measure of biodiversity - we expected to see counting number of plants rather than number
of flowers and counting all plant species not just wild flowers.

Only 1% scored both marks and 20% scored 1 mark.

The most common incorrect answers suggested repeating the investigation, using a bigger
quadrat or using random sampling.

(ii) Describe two improvements which should be made to the method to give a

more accurate measure of thl“—h-i-ﬂdjlﬁr_sit_ﬂl‘"d_"-'f for this quadrat.
- (2)

o Loumt . Hag. nuwder... cf’ ..... ocdteal. P(Mb‘ (blj te Stean)..........
_________ | hi&dofﬂo

Coumt atd the Species N the '@t,ta.dm}_ nm‘ ﬁm@ pfcmb__

N
\( 2{ ResultsPlus
/'--.. Examiner Comments

A rare example of a candidate who scored two marks.

Mark point 2 for counting plants not flowers, then mark point 1 for
counting all species, not just flowering plants.
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(i) Describe two improvements which should be made to the method to give a
,  more accurate measure of the biodiversity index for this quadrat.

Dontd  gust ,_M'\'

P{(MIH AL B PL@LN [Mﬂ,ld have. imore  Tham  one. {lovty
.. SHMPWWMLMW Aorrta .

gl Oome £ DA Specien. . nof. JuSt enes

fLovcen ey opoe: . M s %wes a Woe
OLMOR N\ for L bingiwenloy a5 it takts mio grsunt all
Spesied .

N\

ﬂ ResultsPlus
Examiner Comments

Another two mark answer, this time explained a bit more fully.

Mark point 2 on lines 1 - 3 and mark point 1 on lines 4 - 7.

(ii) Describe two improvements which should be made to the method to give a
more accurate measure of the biodiversity index for this quadrat.

(2)
LT CO000M. ACne oMl OF | Cootdinarxes ON Fae \owoty

LS50 ve  osed
"'Wmﬁﬂ’-?hﬂ»ﬂ‘oolo,\m _¥np Qvodfor | \Y Qnond

w—wumébuvwno*-*%mo\wm

N\

ig ResultsPlus
Examiner Comments

This answer is much more typical. The candidate focuses on where the
quadrat is placed and how the plants are counted, rather than thinking
about the actual data collected. This does not score.

171 GCE Biology B 9BI0 03



(ii) Describe two improvements which should be made to the method to give a
more accurate measure of the biodiversity index for this quadrat.

N,pnes.ma/cwn Vf TH, l __
LouSe & o fyansedd and O mmnmw&r

v fo plage D QUOOUML /k - powh udd
Lo b enfis. oo roundOm Souup

<Z< ResultsPlus
Examiner Comments

Again, a very typical answer involving size and placement of quadrat.
This does not score.
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Question 11 (c)(i)-(ii)

This pair of linked questions compared the amount of nectar per unit area in 2019 and 2020
and explored the possible consequences of this.

Q11(c)(i) related to the amount of nectar produced in a standard area in 2019 and the
number of bees it could support. Candidates were given the amount of nectar produced in
2020 and asked to calculate the number of bees it could support. Many were able to do this
and achieved the two marks available.

Q11(c)(ii) asked them to explain the possible short and long term consequences of the
decline in wildflowers in lawns in 2020.

While most candidates realised that there would be fewer bees as there was less nectar (and
gained 1 mark), many were unable to go on to explain the consequences of this; less
pollination of flowers resulting in less seed produced, leading to further decline in the
number of wildflowers in future years, leading to further decline in number of bees.

There was also credit for considering effects on other plants pollinated by bees, effects on
genetic diversity and effects on predators of bees.

There were four marks for Q11(c)(ii).

There was a very wide spread of marks for Q11(c); of the six marks available, around a
quarter of candidates scored 0 or 1, around a quarter scored 2 marks, around a quarter
scored 3 marks and around a quarter scored 4 - 6 marks.
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(c) (i) Bees feed on nectar in flowers.

The mean mass of nectar sugar produced per square metre of lawn was
calculated for 2019 and 2020.

Scientists then calculated the mean number of bees per square metre that
could be supported by the nectar.

The table shows the data.

41912 38 38885 277

Calculate the mean number of bees supported per square metre of lawn
in 2020.
(2)

= 3 - OF
Gh) AL B \or 1)
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(i) Bees are important pollinators of a variety of plants.

Explain the possible short-term and long-term consequences of the decline in
flowers of wild plant species in lawns in 2020.
(4)

s (otd  vxselb. e e ectade o ..
um(hm‘“tm?hrm(ﬂufdmm
Int ol delivre ot [owsed
be na. pellinutorr...

ig ResultsPlus
Examiner Comments

This candidate scored one mark for the calculation in Q11(c)(i).

Although the final answer was incorrect, they got a mark for the
interim step 41912 divided by 38885 = 1.08

Their answer to Q11(c)(ii) also scored 1 mark, mark point 4 for decline
of wildflowers.

Not mark point 1 as they did not link the decrease of bees to a lack of
food, and not mark point 5 as they did not describe the effect on the
reproduction of bees, simply saying it had an effect.
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(c) (i) Beesfeed on nectar in flowers.

The mean mass of nectar sugar produced per square metre of lawn was
calculated for 2019 and 2020.

Scientists then calculated the mean number of bees per square metre that
could be supported by the nectar.

The table shows the data.

41912 3.8 38885

Calculate the mean number of bees supported per square metre of lawn

in 2020.
(2)

o 00000 A0khE—

A
\\Cﬂa'bﬁ'

(&5

5
%.H{
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(i) Bees are important pollinators of a variety of plants.

Explain the possible short-term and long-term consequences of the decline in
flowers of wild plant species in lawns in 2020.

- wokdk e fuwd food  fof bl s,

Z ResultsPlus

Examiner Comments

This candidate scored 2 marks for a correct answer in Q11(c)(i).

In Q11(c)(ii), they scored mark point 1 but did not go on to think about

the consequences of there being fewer bees, so did not gain any more
marks.
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(c) (i) Bees feed on nectar in flowers.

The mean mass of nectar sugar produced per square metre of lawn was
calculated for 2019 and 2020.

Scientists then calculated the mean number of bees per square metre that
could be supported by the nectar.

The table shows the data.

41912 38 38885

Calculate the mean number of bees supported per square metre of lawn
in 2020.

‘_f;l;% s Jhop 9 me ks sul®
. s«ﬁ»«g blia
’58383"‘ 5 4
(to2gq -~
Answer 3 {
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(i) Bees are important pollinators of a variety of plants.

Explain the possible short-term and long-term consequences of the decline in
flowers of wild plant species in lawns in 2020,

«m 4
ww( T

mww = w% ?f“

- ;\ —
ig ResultsPlus
Examiner Comments

This candidate achieved both marks for a correct answer in Q11(c)(i).

They gave a strong answer to Q11(c)(ii).

They worked methodically through the sequence of events, achieving
mark point 1 on lines 1 - 3, mark point 3 on lines 4 - 6, mark point 4 on
lines 7 - 8 and mark point 5 on line 8. Credit was not given for
extinction.

Overall this answer got full marks with 2 marks for Q11(c)(i) and 4
marks for Q11(c)(ii).
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(c) (i) Bees feed on nectar in flowers.

The mean mass of nectar sugar produced per square metre of lawn was
calculated for 2019 and 2020.

Scientists then calculated the mean number of bees per square metre that
could be supported by the nectar.

The table shows the data.

41912 38 38885

Calculate the mean number of bees supported per square metre of lawn
in 2020.

loee = 11029.5
25555 « V< 3.525

(2)
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(i) Bees are important pollinators of a variety of plants.

Explain the possible short-term and long-term consequences of the decline in
flowers of wild plant species in lawns in 2020.

(4)
_B0ck hei

Fﬂu&zw&' #m.

AN
ig ResultsPlus
Examiner Comments
Another pair of answers scoring full marks.
In Q11(c)(i) they correctly calculated 3.5 for 2 marks.

In Q11(c)(ii) they scored mark point 1 in lines 2 - 3, mark point 7 in lines
4 -5, mark point 4 in lines 7 - 8 and mark point 5in line 9.
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(c) (i) Bees feed on nectar in flowers.

The mean mass of nectar sugar produced per square metre of lawn was
calculated for 2019 and 2020.

Scientists then calculated the mean number of bees per square metre that
could be supported by the nectar.

The table shows the data.

41912 38 38885

Calculate the mean number of bees supported per square metre of lawn
in 2020.
53 (2)
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(i) Bees are important pollinators of a variety of plants.

Explain the possible short-term and long-term consequences of the decline in
flowers of wild plant species in lawns in 2020.
(4)
.......... o mmnmxmflummmmmmn.ummmma*&mm“\\'ﬁr
........ \n‘mwm“\ﬁuxﬂvmgmhmmﬁnn&uummm,mmm
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SHE. s AL, A I, e AEAELHE... Alaig iy 3 Oeiny. XA Plosnc ypopascalion . Tases .
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e I TN s S P S e T

a\___
ﬂ ResultsPlus
Examiner Comments
In Q11(c)(i) they got two marks for a correct answer.

In Q11(c)(ii) they produced a very strong answer covering four of the
marking points.

Mark point 1 on lines 1 - 2, mark point 7 on lines 2 - 4, mark point 4
and 3 onlines 5 - 8.

They also referred to genetic diversity of wildflowers decreasing which
was the alternative mark point 4.

Overall, full marks for this question.

183 GCE Biology B 9BI0 03



Paper Summary

Based on their performance on this paper, candidates should:

e Be familiar with the command words used in this specification and make sure that your
answers reflect the information required. The words justify, discuss and evaluate cause
particular difficulties for some candidates.

e Always show working in calculations and set out this working clearly - this can help you
get marks if the final answer is wrong.

e Make sure, if you are asked to give an answer to a particular number of significant figures
or decimal places, that you do this.

e Make sure that you know how to write a null hypothesis, and that you can analyse the
results of a stats test as well as carrying out the calculation of the test value.

e Ensure that where lists of differences are required, you always give them in matching
pairs, eg A has a nucleus but B does not.

e Know the key points of all the core practicals and be prepared to explain the reasons for
the steps.
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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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