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Introduction

The Pearson Edexcel GCSE (9-1) Paper 2 Biology (Higher tier) paper is the second of two
papers taken as part of the GCSE (9-1) Biology qualification. This is the fifth assessment of the
GCSE (9-1) Biology specification, and the qualification follows a linear assessment model
whereby candidates must complete the two papers in the same single year of certification.

Paper 2: Biology (Higher tier) is awarded a total of 100 marks and it is assessed by a variety of
guestion types, including multiple-choice questions, short answer questions, calculations and
extended open response questions. Candidates should answer all questions in a time period
of 1 hour and 45 minutes. The extended open response questions are identified by an
asterisk (*) in the question paper to indicate that marks are also awarded for the ability to
structure a response logically.

In addition, the GCSE (9-1) Biology qualification assesses practical knowledge and maths
skills; the requirements of which are given in the specification. Furthermore, there are 8
mandatory core practical tasks that candidates must complete prior to the examination, as
aspects of working scientifically are also assessed in questions throughout the paper.

Paper 2: Biology (Higher tier) contains questions assessing the content from topics 1 and
topics 6 to 9 as identified in the specification. In this examination series, candidates were
required to respond to questions that tested their knowledge and understanding of the
movement of substances through plants, the structure and function of the heart and blood
vessels, feeding relationships, the role of bacteria in the nitrogen cycle, hormones including
adrenalin, thyroxine and the hormones of the menstrual cycle, the use of plant hormones,
conservation and reforestation and Fick’s law.

Questions designed to assess practical work included writing a plan to determine measuring
the best material for use in a T-shirt, the core practical task of transpiration in plants, and
applied knowledge including an understanding of the need to control variables and how to
set up a control. In addition to this, food testing was also assessed in a multiple-choice
guestion. The maths skills assessment in this paper related to questions requiring rate
calculations, unit conversions, percentages and applying skills using a given equation to
calculate capture and recapture data.
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Question 1 (a)(ii)

Most candidates were able to identify that more haemoglobin meant more oxygen, so most
candidates were able to get the mark for this, although few candidates referred to oxygen
binding to haemoglobin. Where candidates went wrong was stating that high levels of
haemoglobin meant that it could fight off diseases or that they take in less polluted water.

(i) Bloodworms have a high level of haemoglobin in their blood.

Give a reason why this helps them survive in polluted water.
(1)
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ﬂ ResultsPlus
Examiner Comments

This answer is stating that more oxygen is needed and haemoglobin
facilitates this for 1 mark.

(ii) Bloodworms have a high level of haemoglobin in their blood.

Give a reason why this helps them survive in polluted water.
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Examiner Comments

This is 1 mark, the idea that lots of oxygen can be carried is fine for the
mark.
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Question 1 (a)(iii)

Most candidates scored on both marking points. The most common issue was the omission
of “concentration gradient” with reference instead to “concentration difference” or just
“concentration”. Temperature was a common suggestion.

(i) Carbon dioxide diffuses from the body of the bloodworm into the water.

Give two factors that affect the rate of diffusion.
(2)

1Thk‘°“9r“\'wﬂ°}-%h‘2w*“r

\(/K ResultsPlus
Examiner Comments

Just 1 mark awarded here for the temperature of the water as seen in
the additional guidance as an accept.

LHWwI UXW‘-V’ (R TE T R T L GOV W N Y MY
(iii) Carbon dioxide diffuses from the body of the bloodworm into the water. ww

Give two factors that affect the rate of diffusion. U e w&&wﬁﬁ\ﬁw
(2)
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\{/K ResultsPlus
Examiner Comments

Temperature is acceptable for 1 mark, this is shown in the additional
guidance. Carbon dioxide concentration is not enough for a mark as it
must be concentration gradient.
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Question 1 (b)

Most candidates do not understand the role of the use of blackspot fungus as an indicator
species. Many candidates made the conclusion that the air was polluted as the plant was
diseased, with many linking the poor air quality to an excess of CO, being present inhibiting

photosynthesis.

(b) Figure 1 shows part of a diseased rose plant from a garden.

(Source: © Manfred Ruckszio/Shutterstock)

Figure 1

Explain what Figure 1 indicates about the air quality in the garden.
(2)
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I

GCSE Biology 1BI0 2H 6



N

) &{ ResultsPlus
/--._ Examiner Comments

This candidate has correctly identified that the air is clean for a mark.
They have not correctly identified black spot fungus so the second
mark cannot be awarded.

(b) Figure 1 shows part of a diseased rose plant from a garden.

{Source: © Manfred Ruckszio/Shutterstock)
Figure 1

Explain what Figure 1 indicates about the air quality in the garden.

e Qe . M0 pdluded wiikh. sl MOXde e—olpirspetapy
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~ ‘{ ResultsPlus
/—-._ Examiner Comments

They have recognised that block spot fungus is present for the first
marking point, but they have not linked it to clean air.
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(b) Figure 1 shows part of a.diseased rose plant from a garden.

(Source; © Manfred Ruckszio/Shutterstock)
Figure 1

Explain what Figure 1 indicates about the air quality in the garden.

(2)
oA e b ogotlved 61 M (0w howt A SUS.
oUnd o have man n eted @) daw ot FOUCIN e

pmwgw,mn”wmtmm

N { ResultsPlus
/---.. Examiner Comments

This candidate refers to black spots being present but this is not
enough for the first marking point. They incorrectly link this to high
levels of pollution. 0 marks awarded.
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Question 2 (a)(ii)

Most candidates were able to recognise the structures in the xylem including thick cell walls
and a long continuous tube. There was some mention of lignin and the fact that the cells
making up the xylem were dead cells.

(ii) Describe two features of the structure of xylem vessels that can be seen in
Figure 2.

(2)
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N ﬁ{ ResultsPlus
/--.. Examiner Comments

Note although this candidate has gained 2 marks on the first point this
is fine as we have no rejects against these marking points. 1 mark for
lignin and 1 mark for hollow tube, dead cells again is the same mark as
the lignin mark.

(i) Describe two features of the structure of xylem vessels that can be seen in
Figure 2.
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Examiner Comments

Thick cells walls is fine for thick walls for the first marking point. Only
travels in one direction is not acceptable for the mark as it is not a
structural feature of the xylem. 1 mark awarded.
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Question 2 (b)(i)

Generally this question was well answered by most candidates for 2/3 marks. They were able
to correctly link the idea that increased airflow caused water to move away from the leaf thus
increasing the concentration gradient, so more water was taken up by the plant.

(i) Explain why switching on the fan caused a change in the volume of water
taken up by the plant.

e The  Windd
leas

L

ﬂ Examiner Comments

The wind moves water off the leaf is acceptable against MP1 and MP2
for the idea of air flow and the removal of water from the leaf. 2 marks

awarded.

(i) Explain why switching on the fan caused a change in the volume of water

taken up by the plant.
(3)

T NOALA O G O AL AD.CLEOSED. O ..
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/--.‘: Examiner Comments

The idea of water being blown away is enough for the idea of

increased air flow for the first marking point. Water moved away via
the stomata is enough for the second marking point. The water level
increased is acceptable for the last marking point as this is implied by

the question. 3 marks awarded.
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Question 2 (b)(ii)

This question was mostly answered correctly, most common responses were as a
comparison or to show a difference or as a control - there was little confusion with control

variables.

(i) Give one reason why the volume of water taken up by the plant was also

measured when the fan was not switched on.
(1)

BB, BB OIRE  fona I Ol E BUME B e bS8 1 SRR 11 e
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Examiner Comments
A baseline result is fine for this mark. This could also be given for the

idea that there is a difference between the two measurements which is
enough for the comparative. 1 mark awarded.

(i) Give one reason why the volume of water taken up by the plant was also
measured when the fan was not switched on.
(1)
.......... Mﬂwwm%ﬁmmmu&ﬂﬁm%m

.-'III\ —
ﬂ ResultsPlus
Examiner Comments

The idea that they can compare it is enough for this mark.
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Question 2 (b)(iii)

A significant number of candidates struggled with finding the correct values from the graph
and/or omitted to then divide by 2.

(iii) Calculate the rate of water uptake from 8 minutes to 10 minutes when the fan
was switched on,

Use the equation

volume of water taken up
time taken

rate of water uptake =
(2)

66-62=148
el
7

——
\/ 2{ ResultsPlus

Examiner Comments

This candidate has completed the first part of the calculation correctly
and it is shown so we can give MP1. Although they have then divided
correctly by 2 to get 8, they have put 2 on the answer line so only 1
mark can be awarded.
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(i) Calculate the rate of water uptake from 8 minutes to 10 minutes when the fan
was switched on.

Use the equation
rate of water uptake = volume of water taken up
time taken
(2)
G- 62
elec -
2
reck € = &t /At
&? mm? per minute

NS

ig ResultsPlus
Examiner Comments

This is the most common answer and is awarded full marks.

(. /
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Question 3 (a)(i)

It was well understood that the artery wall was in general thicker than the wall of the vein but
the reasons for this were less well understood. Linking this to higher blood pressure in the
artery was seen less often.

3 (a) Figure 4 shows a cross-section of an artery and a vein.

artery wall

vein wall

(Source: © The University of Kansas Medical Center)

Figure 4

(i) Explain one difference between the artery wall and the vein wall shown
in Figure 4.

N &{ ResultsPlus
/'--. Examiner Comments

We can accept thick wall as long as it is qualified by vein has a thin wall
which is a comparative. 1 mark awarded here.
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3 (a) Figure 4 shows a cross-section of an artery and a vein.

artery wall

vein wall

(Source: © The University of Kansas Medical Center)
Figure 4

() Explain one difference between the artery wall and the vein wall shown
in Figure 4.
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i( ResultsPlus
Examiner Comments

The artery wall is thicker and carries blood at a higher pressure is 2
marks.
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/\“V“J ResultsPlus

Examiner Tip
Remember if you are asked to compare two things then words with 'er’
at the end are the best to use, eg 'thicker’, 'larger’ etc.

3 (a) Figure 4 shows a cross-section of an artery and a vein.
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(Source: © The University of Kansas Medical Center)

Figure 4

(i) Explain one difference between the artery wall and the vein wall shown
in Figure 4.

fle win o G ﬁs\«\‘ima:%é\mm&\)\m)le
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(2)
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/--.'. Examiner Comments

We can accept the reverse argument here against MP1, the vein is
much thinner can be awarded the mark. Larger concentration of blood
without breaking is incorrect science and is not acceptable for higher
pressure. We could accept prevent the artery from breaking/bursting
for the second marking point. Only 1 mark awarded here.
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Question 3 (a)(ii)

It was surprising to note that very few candidates were able to identify structures found in
veins as valves.

Question 3 (b)(i)

A number of candidates seemed to struggle with the mathematics here, but most managed
to pick up one mark often for the division by 2. The majority of candidates were able to score
full marks on this question.

GCSE Biology 1BI0 2H 20



Question 3 (b)(ii)

Most candidates were able to link the increase in blood flow as being needed for respiration
but only a few were able to say that therefore they needed increased oxygen and glucose so
respiration could increase during exercise. They only need to refer to the increased need
once in their answer in order for this to be credited.

(i) Explain one reason why there is an increase in blood flow to muscles
during exercise.

(2)
_MudQles  Nead Oxyaen  Qnd. Gluose.. 10 oxercise, maaning.

-0 pload Flaw 10 the MUSCs. iNCleases beaadde
L\mu} ..... 0@, in0ged O Wigh. Sty 0f.OxyGen and QU

f

iﬁ ResultsPlus
Examiner Comments

Just 1 mark awarded here for a high supply of oxygen/glucose needed
is sufficient for more oxygen/glucose.

(i) Explain one reason why there is an increase in blood flow to muscles
during exercise. Zrtreasech fdgicukion

(2)
Q—tﬂbi%QQWSqwuoxggm~ﬁtm9ma@¢k3hﬁ§mn3hhmn
Docing. ex COLBC .. L0t (5.0 0ot pouke. of vesoicakiony
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f

ﬂ ResultsPlus
Examiner Comments

Both marks can be awarded here for increased respiration and more
oxygen.
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Question 4 (a)

The overwhelming majority of candidates scored the mark on this question, often by stating
the idea of a control variable (there was little confusion with the idea of a control and there
were very few references to the idea of validity. Common errors made were references to
ensuring leaves of the same size or stating it was done to ensure a reliable or fair test. Fair
testing is something from Key stage 2 which should not be an answer on a GCSE paper.
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4 A student investigated the width of leaves on nettle plants growing in two areas next
to a woodland.

Figure 5a shows a nettle plant and Figure 5b shows a map of the woodland
showing area A and area B.

The woodland caused area A to be in the shade.

fourth pair
of leaves

(Source: © Alila Medical Media/Shutterstock)

Figure 5a Figure 5b

The student measured the maximum width of leaves on five plants from each area.
The student always measured one leaf from the fourth pair of leaves.

(a) Give one reason why the student always measured a leaf from the fourth pair
of leaves.

(1)
e Studeny. alun AeyS. mMmeasuradl O Leal oo ene

..{lﬁuxm QOAE.RCAUNK. H#£nen. X0 COUND. SR L.
hef@ 18 ANy Qlifferonces D0 kuoeen Thos pair Ot \eaues
ond any oeers.
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/--.. Examiner Comments

Candidates have to make some comment about the leaves being the
same size, shape etc. No marks awarded.
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4 A student investigated the width of leaves on nettle plants growing in two areas next
to a woodland.

Figure 5a shows a nettle plant and Figure 5b shows a map of the woodland
showing area A and area B,

The woodland caused area A to be in the shade.

fourth pair
of leaves

key
. shade

sunlight

(Source: © Alila Medical Media/Shutterstock)

Figure 5a Figure 5b

The student measured the maximum width of leaves on five plants from each area.
The student always measured one leaf from the fourth pair of leaves.

(a) Give one reason why the student always measured a leaf from the fourth pair
of leaves.
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/--.. Examiner Comments

This response is not enough for the mark, candidates must refer to
something about the leaves or comparing the results etc.
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4 A student investigated the width of leaves on nettle plants growing in two areas next
to a woodland.

Figure 5a shows a nettle plant and Figure 5b shows a map of the woodland
showing area A and area B,

The woodland caused area A to be in the shade.

fourth pair
of leaves

key

. shade

sunlight

(Source: © Alila Medical Media/Shutterstock)
Figure 5a Figure 5b

The student measured the maximum width of leaves on five plants from each area.
The student always measured one leaf from the fourth pair of leaves.

(a) Give one reason why the student always measured a leaf from the fourth pair

of leaves.
(1)

méwesqmepmmm-hepmn’r

N

iﬁ ResultsPlus
Examiner Comments

The same part of the plant is not sufficient for the mark.
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Question 4 (b)(ii)

Most candidates were able to state the leaves in the shade were wider but the lack of
knowledge as to why was significant - candidates were, in the main, unable to correctly give
the reason for the wider leaves. The weakest responses gave some incorrect explanations
that ranged from unable to absorb nutrients from the soil to the nettles growing better in
shaded areas. Candidates who did score both MPs mostly did so by relating the larger width
to absorbing more sunlight and not to a higher surface area.

(i) Explain the difference in the mean width of leaves in the shade and those in

the sunlight,
(2)
AN SNl WS M B R eI EL
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N
\( / ResultsPlus
/'--.‘: Examiner Comments

This candidate is saying the leaves in the shade were smaller when
they were actually larger so no marks can be awarded as they have
incorrectly analysed the data.
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(ii) Explain the difference in the mean width of leaves in the shade and those in
the sunlight.

(2)
Thhlmnumisnmh.qwh ........ L SN (U op W X W R N VR T 3 - S —
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¢ ResultsPlus

Examiner Comments

Greater mean width in leaves is enough for 1 mark, the second mark
needs to link this to absorbing more light or having a larger surface
area.

\. J
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Question 4 (c)(i)

This drawing of an accurate food chain linking the five organisms proved to be a problem for
many candidates. Several candidates are still putting in arrows indicating which organism
eats another rather than the direction of energy flow. In addition to this, many candidates
drew energy pyramids or did not indicate energy flow at all and just gave a list.

(c) The student also studied some of the animals in areas A and B.
The student saw caterpillars eating the leaves of some nettles.
The student also saw a toad eating a large beetle.

Large beetles eat ladybirds.
Ladybirds eat caterpillars.
() Give the food chain for these feeding relationships.

e heatTes
‘[.L"'@ (\ / ‘ﬁ,‘_wfﬂr{c-.rj

(3)

bva & Lc‘do}ﬂ" bs ’X
e
\( { ResultsPlus
/'--. Examiner Comments

This candidate has written the food chain correctly just right to left.
The arrows are in the correct places going from nettles to toad so all
three marks can be awarded.
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(¢} The student also studied some of the animals in areas A and B.
The student saw caterpillars eating the leaves of some nettles.
— —_—
The student also saw a toad eating a large beetle.

Large beetles eat ladybirds.

Ladybirds eat caterpill__ars.

() Give the food chain for these feeding relationships.

(3)
DAPRP
netolg s — 7 CoxespilVasxs

¢Gee bmr.!-.q_/--—?/foaud \

M — lady vk
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ﬂ ResultsPlus
Examiner Comments

Although this candidate has added in extra lines, they have at least 2
correct linkages so can be awarded 2 marks.

(c) The student also studied some of the animals in areas A and B.
The student saw caterpillars eating the leaves of some nettles. x
The student also saw a toad eating a large beetle. >&

Large beetles eat ladybirds. X
Ladybirds eat caterpillars. x
(i) Give the food chain for these feeding relationships.

(3)
!-,vad .
! W} lhkﬂdqbtfd Y coxresPrior ao_’;w
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This candidate has put the organisms in the correct order BUT the

arrows are the wrong way around so they can ONLY be awarded 1
mark.
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Question 4 (c)(ii)

Most candidates were able to complete the mathematical calculation effectively and scored
full marks on this question.

(ii) Frogs also eat large beetles.

Figure 7 shows the energy transferred between these animals.
6901kJ

large beetles éﬁc&g
750k) "60kJ

Figure 7

Calculate the percentage efficiency of energy transfer from the large beetles
to the frog.

&0 (2)
930 5.

V < ResultsPlus
/--.. Examiner Comments

8% on the answer line is 2 marks
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Question 4 (c)(iii)

There was some confusion here as to how energy is transferred, with candidates often
stating it was lost to the environment when they needed to state how this energy was
transferred either by movement/respiration etc. Some candidates referred to not all the
beetles being able to be digested or not all of the beetles being able to be eaten, both of
which were creditable.

(ill) Give two reasons why only some of the energy in the biomass of the large
beetles is transferred to the biomass of the frog.
(2)

2 Ol KT g7 tageole engy

N

N i{ ResultsPlus
/--. Examiner Comments

This candidate has referred to waste energy but not how this energy
was used so no marks can be awarded.

(iii) Give two reasons why only some of the energy in the biomass of the large

beetles is transferred to the biomass of the frog.
(2)

2 2B TIOLe . O SRCLRATRS e P ) 5K P 3R

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

Most is transferred to the surroundings is not enough for the mark, we
need to know most of the energy and also in what form for the mark.
The frog secretes beetles is not a mark. 0 marks awarded.

GCSE Biology 1BI0 2H 34



(iii) Give two reasons why only some of the energy in the biomass of the large
beetles is transferred to the biomass of the frog.

a\___

ig ResultsPlus
Examiner Comments

For the heat mark it must be transferred to the
surroundings/environment not just heat transferred or lost. Kinetic
energy is the equivalent to movement energy for 1 mark.
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Question 5 (a)(ii)

This was a simple conversion calculation which required candidates to multiply by 1000 to
convert millimetres into micrometres. Many candidates divided by 1000 instead thus losing

the mark.
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Question 5 (b)(i)

Most candidates answered the first part of the question correctly, identifying X, but often
stated nitrogen-fixing bacteria or de-nitrifying bacteria for Y in the second part.

(b) Figure 9 shows part of the nitrogen cycle.

X ¥
dead animals and plants ———> ammonia —> nitrates

(i) Identify the types of microorganism involved in process X and process Y.
- (2)

Examiner Comments

Decomposers is the first mark point. Reject nitrogen fixing bacteria as
it needs to be nitrifying bacteria for the second mark. 1 mark awarded.

(b) Figure 9 shows part of the nitrogen cycle.

dead animals and plants —x-b ammonia —Y—-> nitrates
Figure 9

(i) Identify the types of microorganism involved in process X and process Y.
(2)

X.. ‘FLL(\QL e
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Examiner Comments

Fungi is in the additional guidance column as an accept for 1 mark.
Nothing for bacteria on its own. 1 mark awarded.

(b) Figure 9 shows part of the nitrogen cycle.

X ¥
dead animals and plants —— ammonia — nitrates

(i) Identify the types of microorganism involved in process X and process Y.
g : (2)

AN

ﬂ ResultsPlus
Examiner Comments

Decomposers 1 mark. Nitrofying is close enough to nitrifying for the
second mark. 2 marks awarded.
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Question 5 (b)(ii)

Many candidates did not have any understanding of crop rotation. Many candidates
discussed leaving fields empty to replenish for a season or discussed the importance of
letting a field's nutrients regenerate. Of those that did have some idea, there was confusion
about the process by which legumes used nitrogen-fixing bacteria, confusion with
de-nitrifying bacteria, or the process by which fixed nitrogen was accessible to the soil.

(i) Explain how crop rotation increases nitrate levels in the soil.

_____ Crop. fotes

O, QWSO Q. eared L hore o

(3)

N\

ig ResultsPlus
Examiner Comments

1 mark for leguminous crops. The second mark for nitrogen fixing
bacteria. 2 marks awarded.

et
(i) Explain how crop rotation increases nitrate levels in the soil.
(3)

MM et onmin.

M"mgm Anke..... ks, \*’V“' will
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ﬂ ResultsPlus
Examiner Comments

3 marks awarded. 1 mark for named leguminous plants - peas. 1 mark
for happening in the roots (roots is acceptable for root nodules),

1 mark for bacteria that convert nitrogen to nitrates as it is equivalent
to nitrogen fixing bacteria.

(ii) Explain how crop rotation increases nitrate levels in the soil.

e L st g s kit et

ig ResultsPlus
Examiner Comments

No marks for nitrate levels increase as this is in the question.

.-"’f_l‘l
p
T\ ResultsPlus
\_) Examiner Tip

Make sure you read the whole question as there may be information at
the start of a question that can inform later answers.
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Question 5 (b)(iii)

Most candidates were able to gain MP1 for identifying that the crops would grow more, but a
significantly reduced number were then able to identify that the nitrates produced proteins
or amino acids for the growth, with many candidates opting instead to explain how improved
growth would improve crop yields which is a repeat of the question.

(ili) Explain why increased nitrate levels in the soil improve crop yield.

(2)
"M Proves : ‘
MNitrare . leuers  Awereobe. W the. Coop. YielAd 08I ...
ARt NLia+e . enCQurages. flants. . £0.. QLo MEAMAG ...
Tm‘:.'} ......... Qre.. . MMore...x \htlsmernm,mmgrmum ........ g SO
OMOUDT. ..o . CrORS.. .Grown.. . ANG. SNLresoce. e Crap. itld...
|'II\- —
% ResultsPlus
Examiner Comments
Just 1 mark awarded for growth. This is the most common mark point
for this question.
(T ResultsPlus
\_} Examiner Tip
Look to the number of marks awarded for the question to see how
many points need to be made.
(ifi) Explain why increased nitrate levels in the soil improve crop yield.
(2)

. Lgs Imaliovo AANAkAS WA EA Dil AL DAY B OUCL PN haktie
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2 marks awarded. Mineral ions needed to make protein for 1 mark,
used for growth is the second marking point.
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Question 6 (a)(i)

Most candidates scored both MPs on this question, the candidates could correctly link
oestrogen and progesterone to the suppression of LH and FSH. If they identified these two
hormones, then it was unusual for the candidate to then not score MP2, although there was
often lack of clarity about the precise relationship between oestrogen/progesterone, LH/FSH
and follicle development/ovulation. A significant number of candidates only considered the
consequences of increased levels of oestrogen and progesterone and if this was the case
then they rarely scored as they linked this to the thickening of the uterus lining or to
inhibition of a menstrual period. A number of candidates scored two marks for linking the
thicker cervical mucus to blockage of sperm, the alternative of thinning uterus lining and
preventing implantation was seen comparatively rarely - where these alternative responses
were seen they usually gave sufficient detail to score two marks.

6 (a) The combined contraceptive pill contains artificial versions of
oestrogen and progesterone.

(i) Explain how the combined contraceptive pill prevents pregnancy.

\-\.

N / ResultsPlus
/--.‘: Examiner Comments

In this answer it refers to the hormones oestrogen and progesterone.
Reduces the level of LH and FSH is 1 mark. Stops the egg being
produced is not enough for preventing ovulation.
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6 (a) The combined contraceptive pill contains artificial versions of
oestrogen and progesterone.,

(i) Explain how the combined contraceptive pill prevents pregnancy.
(2)

Many candidates talked about preventing menstruation or about the
lining of the uterus, this does not answer the question. 0 marks
awarded.
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Question 6 (a)(ii)

This question caused few problems, with the overwhelming majority of candidates able to
identify that STIs could still be spread, and a smaller - but still significant number - referring
to the slight chance of pregnancy. Most incorrect responses were distracted by the idea of
forgetting to take the pill or side effects of the pill which was not the reason why using the
combined pill as the only form of contraception was a disadvantage.

(i) When taken correctly, the combined pill can be over 99% effective.

Taking the combined pill can lead to weight gain.

Give one other disadvantage of using the combined pill as the only method
of contraception.

N { ResultsPlus
/‘--. Examiner Comments

We did not credit side effects of the pill as this is not a disadvantage of
using the pill as the ONLY form of contraception.

(i) When taken correctly, the combined pill can be over 99% effective.
Taking the combined pill can lead to weight gain,

Give one other disadvantage of using the combined pill as the only method
of contraception.

(M

N i{ ResultsPlus
/'--. Examiner Comments

Comments on the taking of the combined pill were not credited.
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(i) When taken correctly, the combined pill can be over 99% effective.
Taking the combined pill can lead to weight gain.

Give one other disadvantage of using the combined pill as the only method
of contraception.

H’J#&uﬂ'mkwg{'a&lm&&{—STDEQIJTls ................................

NS

?‘K ResultsPlus
Examiner Comments

The prevention of STIs or STDs was the most common answer and was
credited for 1 mark.
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Question 6 (b)

Most candidates gained MP1 for stating that blood glucose levels were high, comparatively
few stated that this was due to the inability to regulate blood glucose. MP2 was often gained
for stating that the cells were resistant to insulin, but it was necessary to ignore the fact that
they had also stated that the individual did not produce enough insulin (which is not
incorrect) - there was a lack of clarity of expression around the idea of “insulin resistance”
with many candidates referring to insulin being “ineffective” (but which could be due to
changed insulin structure, rather than tissue resistance) or the body cells being “immune” to
insulin. MP3 was not often awarded as few candidates were able to relate the resistance to
insulin to the ability to convert glucose in the blood to glycogen in the liver.

(b) Excessive weight gain and obesity increase the likelihood of developing
type 2 diabetes.

Explain the effect of type 2 diabetes on the body.
(3)

o 'b-[ "BJ. _____ ﬁﬂ?{m{él,ﬂﬁm&uﬂs-&mwﬂlmu ...... n %LQW—LW
....... lier.. cont. fum. them. aﬂ.._.__é.ﬁe..._..w oL the. persnt Wrlbe... \All.. be... Suset. decoms

I,

\( / ResultsPlus

< Examiner Comments

Blood sugar levels are high is acceptable for high blood glucose for 1
mark. Ignore reference to cardiovascular disease, this is not an
accepted side effect. Accept tired for a symptom as outlined in the
additional guidance column. Glucose cannot be converted into
glycogen is worth a mark so 3 marks can be awarded.

A  ResultsPlus
<D

Examiner Tip
Note this is an 'explain' question so scientific detail is required in the
answer. Blood glucose levels increase BECAUSE glucose cannot be
converted into glycogen.
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(b) Excessive weight gain and obesity increase the likelihood of developing
type 2 diabetes.

Explain the effect of type 2 diabetes on the body.

T‘}?‘-l J—"L"L‘-S o Ceanie s \hp-f

(3)

J.'ﬂ e @'\M“’& .................. :

||||||||||||||||

ig ResultsPlus
Examiner Comments

Unresponsive to insulin could be given but the candidate has said
immune which is a reject against this marking point so this cannot be

awarded the mark. No glucose to glycogen is 1 mark. Blood sugar
levels are high is also acceptable for 1 mark. 2 marks awarded.
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Question 6 (¢)

Some candidates were unable to correctly interpret the data, with many stating that blood
glucose and red blood cells were also above the normal range. Only a few of the stronger
candidates scored on MP4, MP5 & MP6 as candidates concentrated only on the elevated
levels of TSH and thyroxine and failed to appreciate the significance of the tests that were
within the normal range. Many good candidates lost marks for overcomplicating the
guestion, giving detailed responses about negative feedback and TRH but then managed to
negate/miss out on relevant information about TSH and its stimulation of the thyroid gland.
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‘ (c) Awoman had unexplained weight loss and fatigue.
g She had blood tests to investigate the cause of these symptoms,

ch
) ro-d
Figure 10 shows the results, gt : it

[ e, e

TSH level 5.6mu/l 0.4t04.9mU/I

thyroxine level 27.5 pmol/| 9.0 to 21.0 pmol/I

red blood cell count | 5.2x 10°cells/ul | 4.2to 5.4 x 10° cells/p!

glucose level 82.0mg/dl 72.0 to 99.0 mg/di

Figure 10

Comment on the results of these blood tests and the possible causes of the
woman'’s weight loss and fatigue.

(4)
..... L dﬁg,fﬁu}#mﬂnﬁﬁﬂfeﬁwﬁhﬁhmmmm{
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Mm?gmﬁ ...... gmdgmnjﬁxﬁmmmhﬁanmmad
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ﬂc.f;m‘d cawfhf; e Sy s (Total for Question 6 = 10 marks)
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/'--". Examiner Comments
1 mark can be awarded for high levels of TSH or high levels of
thyroxine; the second mark cannot be awarded as they have not stated
TSH STIMULATES the release of thyroxine. Overactive thyroid is
acceptable for hyperthyroidism for 1 mark. High rates of metabolic
reactions is the same mark point as overactive thyroid. Normal levels
of glucose and red blood cells is 1 mark. 3 marks awarded.
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(c) A woman had unexplained weight loss and fatigue.
She had blood tests to investigate the cause of these symptoms.

Figure 10 shows the results.

TSH level 5.6mu/l 0.4 to 4.9mU/I

thyroxine level 27.5pmol/l 9.0to 21.0pmol/l

red blood cell count 5.2 x 105cells/ul | 4.2to0 5.4 x 10°cells/l

glucose level 82.0mg/dl 72.0 to 99.0mg/dI

Figure 10

Comment on the results of these blood tests and the possible causes of the
woman’s weight loss and fatigue.

(4)

o liper ?m produding iasdia | tuyetene ;Lu,lm frhise. *km"xw-ﬁi,

HKov WW‘*M \OV'J o also abore B normal rense. chath  woons
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/--.‘: Examiner Comments

TSH is far higher than average is not enough for the first marking point
but the candidate goes onto say thyroxine level is above the normal
range which means this can be awarded a mark. Red blood cell count
is within the normal range so can also be awarded 1 mark.

2 marks awarded.

i . ResultsPlus
<

Examiner Tip
When given a table of data please comment on all the data to
maximise your marks.
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Question 7 (a)(i)

Candidates found it difficult to express the idea that this was a website where the people
were experts or that it was a reliable website, with many candidates just referring to them
giving details or a diagram as the reason for this being a good source of information.

7 (a) A gardener read information on a gardening society website about how to use a
compost bin,

Figure 11 shows the compost bin and some of the instructions.

lid

air vent

« add soil in between layers of vegetation

« mix the contents of the compost bin
once a month to add air

« keep the lid on to prevent water entering
door

Figure 11
(i) Give one reason why the gardener thought the gardening society website
was a good source of information.
(1)

Gemmomaearmsmms
vdh?ﬂh%cuﬂ#’l&e, ....... COMPARE ... UL

_ ResultsPlus

Examiner Comments

References to the instructions being included is not sufficient for the
mark as we are looking for some level of expertise in gardening as the
reason it was a good source of information.
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Question 7 (a)(ii)

Those candidates who answered this the best split up the two parts of the question, linking
adding the soil to provide decomposers and turning the soil to the idea of decomposers
needing oxygen for respiration.

(i) Give reasons why soil is added to the compost bin and why the contents are
turned to add air.

(2)
........... o ploce. . §0r. he. NINeNES..) unemds. .

Ond...enevpy. £0. B Stared. anen. e, CoMeast. breaks. down ..
..... Q Wmmdm for. the. Lmpet. 8.

ig ResultsPlus
Examiner Comments

Oxygen is needed is enough for the second mark point. We did not
award the mark for the vegetation decomposing as the answer must
be specific to decomposers/bacteria or types of decomposers.

(i) Give reasons why soil is added to the compost bin and why the contents are
turned to add air.

Pregey - o1 2dden e il 1 et sol
eao@lswk
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Air is needed for the organisms to respire is enough for the respiration
mark. Organisms is not enough for the first marking point. 1 mark
awarded.
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Question 7 (b)

Generally, there was a good understanding of the commercial use of plant hormones and in
particular, the role of ethene in fruit ripening and candidates were able to link this effect to
the idea of picking the fruit and transporting it when unripe to prevent bruising etc then
ripening at the destination for sale. The many roles of gibberellins were described and there
was evidence of some excellent understanding of why germination needed to be promoted
and the process of producing seedless fruits with some excellent detail linking flowering to
photoperiodism. The role of auxins in rooting powders and as selective weedkillers was less
well understood and many candidates talked about phototropism and gravitropism instead
of answering in terms of commercial production of plants.

wses £0 hoMP rwie last \onger [ |

sl £O Creake leuger eruat  used €0 ripen

*(b) Explain the uses of auxins, gibberellins and ethene in the commercial production
of plants and fruits.

P N q,um;.l.ywm Xhe. NDIML . AUNMIN LS.
QL. .g,m L. Mkps &.p.a.w u..p

ﬁ/ { ResultsPlus
/‘*—-. Examiner Comments

There are hormones mentioned here but in the wrong context. The
hormone names are given in the stem of the question, so this is not a
creditworthy response. 0 marks awarded.
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*(b) Explain the uses of(auxins,|gibberellins and ethene in the commercial production

of plants and fruits.
(6)

DA SAMALOLL, QORARTID0.. S04 SNOOES. O OIS AKANS O
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btmmbqﬁquMmmsmMWMLﬁm
O LK
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ig ResultsPlus
Examiner Comments

Auxins are only linked to general growth, so no marks awarded yet.
Gibberellins linked to seed germination puts the response into level 1
but there is no information for why seed germination is needed.
Ethene stimulates fruit ripening puts the response into level 2 which
prevents bruising and causes rapid ripening is enough for a process.
As we only have a process for ethene and not gibberellins this cannot
be the top of level 2. 3 marks awarded.

(T ResultsPlus

\_} Examiner Tip

When answering extended open response questions it is fine to divide
your answer into sections. In this case the sections would be each of

the hormones.
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*(b) Explain the uses of auxins, gibberellins and ethene in the commercial production
of plants and fruits.

(6)

WW meaoy o

iﬁ ResultsPlus
Examiner Comments

Auxin powder is acceptable for rooting powder, so the candidate is in
level 1. There is no clear process for this so they cannot move to the
top of level 1. Gibberellins use in flower formation is given so we can
move to level 2. This candidate has linked this to flowering out of
season so they can go to the top of level 2. Ethene make fruits ripen
puts the response into level 3, allows them to ripen at a faster rate is a
process. This response is in level 3 but as there is no process for auxin,
we cannot put it at the top of level 3.

Note the use puts it in the level, the process puts it to the top of the
level. 5 marks awarded.
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*(b) Explain the uses of auxins, gibberellins and ethene in the commercial producuon
of plants and fruits.
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There are no marks for a description of phototropism or gravitropism
as this is not a commercial use of auxins. The answer correctly links
ethene to fruit ripening which puts the answer into level 1. More fruit is
ripe enough to sell is enough to get it to the top of level 1 for 2 marks.
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Question 8 (a)(i)

A surprisingly high number of candidates struggled to identify how to calculate the beats per
minute whilst a significant number interpreted the question as to how to physically feel the
pulse rather than count it. It is important that candidates read the information given as often
this will hold the key to the answer.

8 The effect of different types of exercise on the heart rate of an athlete
was investigated.

The athlete counted the number of beats in 10 seconds at the carotid artery pulse
point, as shown in Figure 12.

This measurement was used to calculate the heart rate.

carotid pulse point

(Source: © dityazemli/Shutterstock)

Figure 12

The athlete exercised for 20 minutes.
The heart rate was recorded every 5 minutes during each type of exercise.

(a) (i) State how the heart rate was calculated using this method.
(1)

.................................................................
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Z ResultsPlus

Examiner Comments

This does not answer how to calculate the heart rate, so no mark
awarded.

8 The effect of different types of exercise on the heart rate of an athlete
was investigated.

The athlete counted the number of beats in 10 seconds at the carotid artery pulse
point, as shown in Figure 12.

This measurement was used to calculate the heart rate,

carotid pulse point

(Source: © dityazemli/Shutterstock)

Figure 12

The athlete exercised for 20 minutes.
The heart rate was recorded every 5 minutes during each type of exercise.

(a) (i) State how the heart rate was calculated using this method.
(1)

OO AR POLILY o L0 8.0 SECOMOS
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This response does not explain how to calculate heart rate in beats per

minute. 0 marks awarded.

\.

GCSE Biology 1BI0O 2H 64



Question 8 (a)(ii)

The overwhelming majority of candidates were able to identify a heart rate monitor or fitness
monitor (smartwatch or Fitbit were stated frequently) but a significant number offered a
stopwatch or machine without any further explanation. Taking readings for longer or
repeating readings were also popular responses.

0 UNU LRUIMA Y Q-

Ky
(i) Give two ways of improving the method used to obtain the data needed to
calculate the heart rate.

(2)

............. meaddre. e M ats  fir 20 Jeconds ar o

.................. hacteate —myht. oot be  cnpant...
LA Pl Of gt tat . Lach al 4. bt
mmzfzmz/wwzzmzm ........

f

ig ResultsPlus
Examiner Comments

1 mark can be awarded for measure the heart for longer. 1 mark can
be awarded for using the heart monitor. 2 marks awarded.

TANA Ve pruw Lo 12 N3

LS
(i) Give tw&rJ ways of Improvl the method used to obtain the da{a needed to
calculate the heart rate.

(2)
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Use a longer time is fine for 1 mark. Repeat the experiment is enough
for 1 mark. 2 marks awarded.
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Question 8 (a)(iii)

It appears candidates are improving when answering this style of question asking them to
comment on the data with the majority of candidates able to talk about heart rate increasing
when running and quoting relevant data. Candidates were less able to talk about a small
fluctuation when walking although many gained this mark by stating it rose and fell between
90bpm and 96bpm. The levelling out of the heart rate when running between 15 and 20
minutes at 180bpm was missed by many candidates.

Figure 13 shows the results of this investigation.

running 90 156 168 180 180

walking 90 96 90 96 90

Figure 13

(iii) Comment on the difference in the heart rates during these types of exercise.
(3)

..................... Womﬁnbmn;@mwmlﬂw
................. QL. DO PR 22 S QLRGN k. SADIOG, . LOLOOS e
u%mﬂaumpummmzmhm

R T T e e s

baoi:j .......... OB NACA. .. SO WL NRIDIAG........ 00 Yoo
ﬁmm'mj Se your NRoxtraxs 3howdn't (Acreare
600y 0Voue CuLmge .

67 GCSE Biology 1BI0 2H



Z ResultsPlus

Examiner Comments

During running the heart rate increases is 1 mark. We cannot award
the first marking point as they refer to the heart rate not increasing
loads over average which is not clear. 1 mark awarded.

1\

Figure 13 shows the results of this investigation.

running 90 156 168 180 180

walking 90 96 90 96 90

Figure 13

(ili) Comment on the difference in the heart rates during these types of exercise.

_Runwing.. tasnses. e \neort Yo peot. vaaAen ..
Q&M‘er‘fl"f\o

mexjs.cume, VG o, ‘5 OOAOMNELA. AR
\f\mmqwm%cmﬂeﬁﬁﬁ AD. manwken
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Z ResultsPlus

Examiner Comments

1 mark awarded for heart rate increases when running. We cannot
award the first marking point as they do not refer to fluctuating or
remaining relatively constant when walking. 1 mark awarded.
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Question 8 (b)(i)

Most candidates recognised that adrenalin is released from the adrenal gland although a few
mixed this up with the pituitary gland.

(b) Exercise increases adrenalin levels.

(i) State which endocrine gland secretes adrenalin.

i
\/ /i ResultsPlus

Examiner Comments

Adrenal on its own is fine for the mark as we ask for which endocrine
gland in the question.
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Question 8 (b)(ii)

The understanding of the effect of adrenalin on the liver proved to be a problem. Many
candidates link this to higher blood pressure or more blood flow rather than the releasing of
glucose from glycogen in the liver causing an increase in blood glucose levels. Some of the
higher-level candidates were able to recognise that adrenalin binds to receptor sites on the
liver.

'
(i) Explain the effect of adrenalin on liver cells during exercise.

N { ResultsPlus
/---.. Examiner Comments

Increases the amount of glycogen (in the liver) is 1 mark, converted to

glucose the second mark, in the blood stream the third mark so 3
marks awarded. It is not essential to write a long paragraph to attain all
of the marks.

(i) Explain the effect of adrenalin on liver cells during exercise.
(3)

Wwfﬁjﬂ{ffr,&qfk[w‘ﬁ;ra/fmg;ﬁmaty&m@

ijﬂ ..................................................................................................................... T

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

Release stored glucose is enough for 1 mark.
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Question 8 (¢)

This question was well answered with most candidates able to identify lactic acid building up.
Some candidates correctly linked this to anaerobic respiration to attain full marks. Some
candidates incorrectly linked the change in pH to sweating more.

(c) After high intensity exercise, the pH of muscles can decrease from pH 7.0 to
pH 6.3.

Explain this change in pH.

NS

ig ResultsPlus
Examiner Comments

1 mark for lactic acid, unfortunately this is not linked to anaerobic
respiration so only 1 mark awarded.

(c) After high intensity exercise, the pH of muscles can decrease from pH 7.0 to
pH 6.3.

Explain this change in pH.
(2)

TSbro%domn&wnﬁraspmoh‘an e Mugclas...
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NS

ﬂ ResultsPlus
Examiner Comments

1 mark awarded for lactic acid MP1. No mark for respiration, it must be
anaerobic respiration.
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Question 9 (a)(i)

The majority of candidates scored all three marks. The most common mistake was leaving
the estimate of the population as a decimal instead of rounding to a whole number,
candidates did not understand that a fraction of an organism is not a possibility. A small
number of candidates did not subtract the number they calculated from 50 but were still able
to gain two of the three available marks.
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9 (a) Scientists use a technique called mark and recapture to estimate animal
populations in a habitat.

A sample of the population is captured and a harmless mark is added to

each animal.

These animals are released and after a period of time the population is sampled

again.

This second sample includes some recaptured animals that have marks on them.

The population can be estimated using this equation

population size =

number marked in the first sample x size of the second sample

number recaptured in the second sample

A scientist used this technique to determine the change in the population size of
snails in a pond from March to July.

Figure 14 shows the results.

March 18 22 8 50
July 12 18 10
Figure 14
(i) Using data from Figure 14, calculate the difference in the population size from
March to July. TR X )
Yy o1l 1 (3)
——— i
36 yq s
,:“ * 158.4
158-4 92.¢
T 19 10 L o
¥y «a o 93¢ 18.72
o e
76 54 70
Difference in the population size ....12:7% ...
36rcy e
Fq:
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Examiner Comments
This candidate has attempted multiple calculations in the working
area, we cannot choose what to mark. The answer on the answer line
is incorrect so no marks can be awarded.

" J
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9 (a) Scientists use a technique called mark and recapture to estimate animal
populations in a habitat.

A sample of the population is captured and a harmless mark is added to
each animal.

These animals are released and after a period of time the population is sampled
again.

This second sample includes some recaptured animals that have marks on them.

The population can be estimated using this equation

number marked in the first sample x size of the second sample
number recaptured in the second sample

population size =

A scientist used this technique to determine the change in the population size of
snails in a pond from March to July.

Figure 14 shows the results.

March 18 22 8 _ 50
July 12 18 10
Figure 14
(i) Using data from Figure 14, calculate the difference in the population size from
March to July.
(3)
12 %18 . 2vb
___--__‘-__._-F'" -
|0 §o0-2lb=> 28

Difference in the population size ............ N €. S
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This is in the additional guidance for 2 marks. The candidate has
completed the correct calculation but not rounded to the total number

of organisms.
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Question 9 (a)(ii)

Many candidates had little knowledge of how to control the sample and provided responses
including the weather or area within the lake (depth of sampling was never seen). The more
knowledgeable candidates mentioned the same points, such as a method of marking the
snails with a permanent pen, same time spent sampling (if you saw the latter point
mentioned then invariably two marks were scored). Some candidates showed no
understanding of how to sample a population, characterised by responses suggesting
capturing the same number of animals in each sample or sampling only one species.

(i) State two factors the scientist should control when sampling the habitat in
March and July.
(2)

TS 1o S o - = xR

T NOVOEEVORANC .o aonne oupep se e

ﬂﬂesuﬁsﬂus

Examiner Comments

This is not creditable as they sampled the same habitat each time and
the temperature cannot be controlled.

(i) State two factors the scientist should control when sampling the habitat in
March and July.

1 f\@MmNLwL\/lajH{ﬂﬁfku’hi
+ e Mo dag Hogenpbon Heanbss

(2)
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Examiner Comments
Nothing awarded for the area as they state the same habitat in the
stem of the question. 1 mark for the time of day they capture the
animals, this was the most common marking point.
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Question 9 (b)

The vast majority of candidates gained MP1 by identifying fertilisers/leeching (usually both)
being factors but then very few candidates went on to gain MP2 causing a build-up of
nitrates. Many candidates talked about the effects of eutrophication rather than the cause,
referring to algal blooms and plants in the pond being unable to photosynthesis. It is
important that candidates read the question carefully before answering.

LM O 1@ SpRM W O fIR Swe KL W ey oven't il then Toy=levie
(b) This pond is affected by eutrophjcation. G- %: : M Slehg,
Explain one possibje cause of eutrophication.
w (2)
TR farn (M ML rm ol 0 Yo QandJ40h hensy eutnfett

goklo He_ gnd chot oy cut tn clyut bloom hith M ol Pty

M’s“ﬂ@nﬂﬂaWMI?)H’&'M}M}‘\M%VHQLIW&QS%%
Mkﬂ;ﬂuﬁd%‘kgfa}ww{if"m‘ﬂf-’*mit?"dd-wﬁm
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This candidate would have been awarded 1 mark for fertilisers or run
off. No mention of build-up of nitrates or phosphates so 1 mark
awarded.
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Question 9 (¢)

Most candidates were able to link this to photosynthesis and named greenhouse gases - the
stronger candidates were able to relate this to climate change/global warming. However, very
few candidates could give a good account of animal conservation with most only really able
to gain credit from the “stop animals from going extinct” idea. Very few candidates were able
to relate animal conservation to the maintenance of food webs (a few discussed food chains)
but fewer still made any reference to the maintenance, or importance of maintaining genetic
diversity. The best responses did refer to breeding programmes in zoos and ecotourism.

Some candidates wrote very good responses on reforestation, but ignored animal
conservation entirely, limiting themselves to level 1.

A significant number of candidates only mentioned one point about animal conservation
programmes, invariably the preservation of species, and were limited to level 2, despite
excellent responses on reforestation.
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*(c) Reforestation has a beneficial effect on air composition and biodiversity.
Animal conservation projects can also have a beneficial effect on biodiversity.
Explain the beneficial eﬁects of reforestation and animal conservation projects.
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This candidate has been awarded 3 marks, they have given one of the
indicative comments from the mark scheme for reforestation but have
only stated that it reduces the chances of animals going extinct for
animal conservation. This puts them into level 2 and as there is only
one comment on animal conservation 3 marks for level 2 are awarded.

Comments about improving the air composition and biodiversity are in
the stem of the question so are not creditable.

ResultsPlus
o\

Examiner Tip
When answering an open ended question about two separate pieces
of information separate these out into two separate paragraphs.
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*(c) Reforestation has a beneficial effect on air composition and biodiversity.
Animal conservation projects can also have a beneficial effect on biodiversity.

Explain the beneficial effects of reforestation and animal conservation projects.
(6)

Ry, vdordebion con cetbes Wbibhs & sicas ood fsen

gonsk flookicy od
pumg w:-.

<Z< ResultsPlus
Examiner Comments

This response includes more than one comment about both animal
conservation and reforestation so can be put into level 3. They do not
mention the gas exchange of oxygen and carbon dioxide so cannot get
to the top of level 3. 5 marks are awarded.
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*(c) Reforestation has a beneficial effect on air composition and biodiversity.

Animal conservation projects can also have a beneficial effect on biodiversity.

Explain the beneficial effects of reforestation and animal conservation projects.
(6)

O \enatiial Aok of. @b Y Ko heoy hsork aasggiltonh o
&r@m"gwwlﬂﬂﬂw ........ dmwﬁ“nlgtﬂ'm! ..... Lol e ‘ﬂﬂu(l['ﬂ!lh'

M‘u% ....... W&%QLM%&]M&WWP

.re&m\-.l.\w ool mal-ml 'MLH( GI -Bwlmm‘ m%m MM

DO Bk, Mmhkm T‘u.& wall. on Jw la mm.ma ...... ww.y ..... mw ........
PRetld ot could ot Lork o ey O of spmies ohiddn. . ll ot ixypel ...
et Yo &aﬂpku *‘vm"l Mlﬁ-ﬂ'm ............

A tosimbion,. oqedy e R vy infrked. e f‘c Mmlfmm,,m
w1 supiry | G ebigonscs.. e0es. el . 6l Mo paplabion oF ohare.
spmer. b Magn Yo UC for 2rample, Ma*ﬁ%&dﬂh,hxﬁ
Qrty. Spandls. wmtwm }l&;mm lem em. h..D;MMm of.

mhymuuuuqlffww.spﬂm.zw-r(,{;nﬁwq'mwmkn
podech is Lo koo tndengetd . speaes i Ke. za0. Subms. e Sanbe Coun. biner ...
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hovews, o ocde o peeseene 1R spees. Koy ML;,«# okt o BRA. o K 2ey
bebe iy ¢l ““" ro day ariytal anbeml baolod (Total for Question 9 = 13 marks)
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This response refers to two or more comments from the indicative
content about both reforestation and animal conservation and also
includes the gas exchange of oxygen and carbon dioxide in
reforestation. The candidate also includes a reference to the effect of
animal conservation on food chains so can be awarded 6 marks.
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Question 10 (a)

This question was the planning question that appears on all papers and referred to the
suitability of three different materials for training. Candidates related reasonably well to this,
often talking about completing the same exercise in different T-Shirts and recording the
change in mass to see which one absorbed the most sweat. Very few candidates referred to
keeping the same environmental conditions to exercise in such as temperature etc. The
alternative method of wetting the T-Shirt with the same volume of water and measuring the
change in mass was seen less often.

10 (a) When training, an athlete noticed some types of T-shirts became wetter and
heavier due to sweating.

This athlete has three T-shirts, each made of a different material.

Devise a method this athlete could use to find the best T-shirt for training.
(3)

M;,,nkr 5 Pl fﬁﬁé’ ok See

bith__one _absds i L ﬁfaf%sz
vl A e vbibh oe  4s /ew .
%ol bkl 4 fen /
‘ﬂd /g Sy md/ Ji(zf M,Mm:'

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

1 mark here for the second set of marking points for wet the T-Shirt.
There is no comment about controlling the volume of water so this
mark cannot be awarded. They have not measured a change in weight
so cannot be awarded change in mass. We would accept change in
weight for change in mass.
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10 (a) When training, an athlete noticed some types of T-shirts became wetter and
heavier due to sweating.

This athlete has three T-shirts, each made of a different material.
Devise a method this athlete could use to find the best T-shirt for training.

b, mm‘:

f

ﬂ ResultsPlus
Examiner Comments

This candidate has followed the second set of marking points. Equal

volume of water is the second marking point. Pour on the solution is
the first marking point. Weigh the T-Shirts and find the difference is
fine for change in mass for the third marking point. The lowest
difference is the best is the last marking point, so 3 marks can be
awarded.
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10 (a) When training, an athlete noticed some types of T-shirts became wetter and
heavier due to sweating.

This athlete has three T-shirts, each made of a different material.

Devise a method this athlete could use to find the best T-shirt for training.
(3)

XS b b pnat

SVOMLLA o ORGASDE AR DL IR QAL D D AN sl

mm:ukmh‘toa.{-Mi—thmwhqurh\,%
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ResultsPlus

Examiner Comments
This response has not referred to training at the same intensity or for
the same amount of time or same exercise, so the first marking point
cannot be awarded. They state measure the absorption of sweat but

no method for doing this so cannot be given change in mass. 0 marks
awarded.
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Question 10 (b)(ii)

It is pleasing to note that Fick's Law appears to be better understood than when it was last
assessed and most candidates gained two marks for stating that the villi increased the
surface area so increased the rate of diffusion. Where the equation was quoted, candidates
often put the equals sign rather than the proportionality sign.

(ii) Digested protein is absorbed in the small intestine by diffusion.

Figure 15 shows part of the small intestine.

lumen of the
small intestine

villi

(Source: © Science Photo Library C047/6177)

Figure 15
Using Figure 15 and Fick's law, explain the effect of the villi on the rate
of diffusion.
(3)
"LLU\WLLJ\H W'O&Outcﬂg-nr-pm .......... Wlosea
........ PrREmn b QNG 0K 4. QAL . SPeetuas.. ...
LP‘F!-epram» ............................................................................................................................................................................................
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1 mark awarded for more diffusion.

(i) Digested protein is absorbed in the small intestine by diffusion.

Figure 15 shows part of the small intestine.

lumen of the
small intestine

villi

(Source: © Science Photo Library C047/6177)
Figure 15

Using Figure 15 and Fick’s law, explain the effect of the villi on the rate
of diffusion.
(3)

G noregses bhe SurgEUE . Oved  SUNRICe.
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More surface area is 1 mark. More diffusion is 1 mark. This was the
most common response.

(i) Digested protein is absorbed in the small intestine by diffusion.

Figure 15 shows part of the small intestine.

lumen of the
small intestine

villi
(Source: © Science Photo Library C047/6177)
Figure 15

Using Figure 15 and Fick’s law, explain the effect of the villi on the rate
of diffusion.

%c\‘s\wépb%{(f}{,%m}aw\msp\ﬁ.% ...............
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Fick's law is incorrectly stated but we can allow more surface area and
more diffusion for 2 marks.
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Question 10 (b)(iii)

It was surprising how few candidates were able to identify plasma as the substance that
carries amino acids around the body. Answers varied from red blood cells to white blood
cells to platelets and most commonly plasmids.
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Question 10 (c)

This question was a synoptic question linking both the breakdown of amino acids by
deamination in the liver to the production of urine in the nephron. Many candidates
struggled to put both parts of this into their answer but the more able candidates scored full
marks throughout. A lot of candidates just repeated the question in their answer which did
not score any marks. There was very little understanding of the process of deamination.

(c) Explain how high levels of amino acids in the blood cause a high concentration of
urea in urine.

(4)
Qmafgl%éméég@nfwfﬁaacmﬁmfa
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Examiner Comments

Urea is the breaking down of amino acids in the liver is MP2, 2 marks.

(T ResultsPlus

\ Examiner Tip

This is a synoptic question and has two strands, first the formation of
urea and then how this is converted into urine, so both parts must be

addressed to achieve all the marks.

GCSE Biology 1BI0 2H 94



(c) Explain how high levels of amino acids in the blood cause a high concentration of
urea in urine.

(Total for Question 10 = 12 marks)

_ ResultsPlus

Examiner Comments

When blood is filtered at the nephrons is 1 mark. (Note they must
mention blood and nephron or kidney for this mark). Ultrafiltered is
the equivalent of ultrafiltration for 1 mark. Urine collected at the
collecting duct is also a mark, this could also be given for urine in the
bladder. There is no mention of how urea is formed so a maximum of
3 marks can be awarded.
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(c) Explain how high levels of amino acids in the blood cause a high concentration of

urea in urine.
(4)
iiiiiiiii I 0@ ONCACAS . ONGA..... LIS ... COES PRI e
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Examiner Comments
This response is merely a repeat of the stem of the question so cannot
be awarded any marks. 0 marks scored.
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Paper Summary

Based on their performance on this paper, candidates should:

recognise that the word 'explain' means additional scientific information is needed that is
linked to the answer given.

understand that the command word ‘compare’ requires the answer to make comparisons
between two sets of data or two concepts. Language used in responses should be
comparative - 'greater’, 'faster’, 'quicker' etc.

read the information given in the introduction to the question but avoid repeating it in the
answer as it will not gain credit.

ensure that methods for core practicals are understood including the differences between
controls and control variables.

ensure they consistently apply rules for rounding up numerical answers and understand
recurring numbers.

read mathematical questions carefully to note whether an answer is required in standard
form or to a specified number of significant figures.
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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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