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Introduction

The Pearson Edexcel GCSE (9-1) Paper 4 Combined Science (Higher tier) is the fourth paper
taken as part of the GCSE (9-1) Combined Science qualification, and the second biology
component of the course. The qualification follows a linear assessment model whereby
candidates must complete all papers in the same year of certification.

Paper 4: Combined Science (Higher tier) is awarded a total of 60 marks and it is assessed by a
variety of question types including multiple-choice questions, short answer questions,
calculations, and an extended open-response question. Candidates should answer all
questions in 1 hour and 10 minutes. The extended open-response question is 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) Combined Science qualification assesses practical knowledge and
maths skills; the requirements of which are given in the specification. Furthermore, there are
6 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 4: Combined Science (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, the role of bacteria in the nitrogen cycle, hormones including adrenalin, thyroxine
and the hormones of the menstrual cycle, as well as type 2 diabetes and conservation and
reforestation.

Questions designed to assess practical work included sampling habitats, which is a core
practical and applying practical knowledge to measuring transpiration in plants and the effect
of exercise on heart rate, which are recommended practicals. Questions on these included
the controlling of variables, a control and making improvements to methods. 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.

Most candidates were able to access the extended writing response, demonstrating good
application of knowledge on how reforestation and animal conservation projects affect
biodiversity. Many candidates were able to demonstrate a good level of knowledge in the
early questions, including the structure and function of the heart and blood vessels.
Candidates also showed a relatively good understanding of the role of the hormones in the
contraceptive pill as well as the effect on the body of exercise. Higher ability candidates were
able to apply their knowledge of the human hormones, adrenalin and thyroxine and some of
these candidates could explain the roles of bacteria in the nitrogen cycle including their role
in crop rotation.
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The responses to the questions assessing aspects of practical work have improved since the
specification started. This improvement is expected as teachers increase their understanding
of this aspect. Candidates of all abilities were able to answer questions using their practical
skills and knowledge, including the identification of some controlled variables and
improvements. However, candidates must read these practical questions carefully to ensure
they are describing appropriate variables. Some candidates remain confused as to the
difference between controlling a variable and using a control. Across the paper, candidates
showed they could extract data from graphs and calculate differences between two values.
Candidates of all abilities were able to access the straightforward maths questions of
calculating a percentage, although candidates lost marks on this for incorrectly rounding the
answer or giving an answer to a decimal place rather than a whole number.
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Question 1 (a)(ii)

Most candidates were able to recognise one structure of the xylem including thick cell walls
or a long continuous tube. There was some mention of lignin or the fact that the cells making
up the xylem were dead cells. Many candidates referred to the function of the xylem and not
structural features for at least one answer.

(ii) Describe two features of the structure of xylem vessels that can be seen in
Figure 1.

10 end (oall)

ﬂ ResultsPlus
Examiner Comments

This scored two marks for lignin and the xylem vessels having no end
walls. These are two structural features, many responses referred to
functions of xylem.

(i) Describe two features of the structure of xylem vessels that can be seen in
Figure 1.

(2)

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

o X\‘?La,\m Varm(

ﬂR&suﬁsﬂus
Examiner Comments

This is worth one mark for the thick walls. One directional fluid is not a
structural feature.
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(i) Describe two features of the structure of xylem vessels that can be seen in
Figure 1.
(2)

Hollow tube was sufficient for the mark relating to the idea of it being
continuous or having no end walls.
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Question 1 (b)(i)

Most candidates gained the mark for recognising that the water uptake had increased. Some
went on to provide some linkage as to why this occurred including the idea that the fan had
created an air flow or that water was lost from the plant or the stomata.

(i) Explain why switching on the fan caused a change in the volume of water
taken up by the plant.
(3)

N &{ ResultsPlus
/'--. Examiner Comments

This scored two marks for stating that the plant takes up more water
and linking this to the idea that this is because more water is lost
through the stomata.
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(i) Explain why switching on the fan caused a change in the volume of water
taken up by the plant.
(3)
.......... by switthiog. on_tne.  gon, dhe volume. op woktr ..
LAnertased. oS mot pdC flow. . Weans the (ot .
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ig ResultsPlus
Examiner Comments

This is a complete explanation linking the volume of water uptake
increasing with there being more airflow causing a faster rate of
transpiration and was given three marks.
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(i) Explain why switching on the fan caused a change in the volume of water
- taken up by the plant.

(3)
US“"%%%MME&WSNW&QQ;,&
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iﬁ ResultsPlus
Examiner Comments

References to gas exchange as a result of the fan were not awarded
marks but were a commonly seen misconception. This response
scored one mark for increased water intake.
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Question 1 (b)(ii)

This question was mostly answered correctly, the most common responses were as a
comparison or to show a difference. Some candidates referred to a control but there was
some confusion with control variables.

(ii) Give one reason why the volume of water taken up by the plant was also
measured when the fan was not switched on.
(1)

. dttuee. de. oo

ﬂ ResultsPlus
Examiner Comments

Taking measurements without the fan on will mean that the results will
show the difference the fan made gained the mark.

(ii) Give one reason why the volume of water taken up by the plant was also
measured when the fan was not switched on.

(1)

”V/ﬁ ResultsPlus
Examiner Comments

A control is the correct term for the measurements taken with the fan
switched off.
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(i) Give one reason why the volume of water taken up by the plant was also
measured when the fan was not switched on.

NS

ﬂ ResultsPlus
Examiner Comments

This is not sufficient for the mark.

.-"'#_l‘l

T\ ResultsPlus

\_) Examiner Tip

Fair test is a description that should be avoided. Refer to variables that
should be controlled or a control that can be used for a baseline

measurement.
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Question 1 (b)(iii)

Most candidates gained full marks for this question. However, some 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

rate of water uptake =
time taken

) BNt —> S1  we @

2) loming —> 68 68-6.5-023

D% mm? per minute

N

N &{ ResultsPlus
/---. Examiner Comments

This calculation is not correct but one mark was awarded for the two
correct readings of the volume of water taken up at 8 and 10 minutes.

" V ResultsPlus
\

| Examiner Tip
This response scored one mark. If they had not shown their working,
they would have got zero.
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(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

rate of water uptake =
time taken

(2)

’?)q g - ’Sl . g ~ 6 Lfrnmi‘ per minute

ﬂ ResultsPlus
Examiner Comments

This is worth one mark. Incorrect graph readings but recognised the
need to divide the volume of water taken up by two minutes to get the
rate.
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(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 =

57 68

(2)

1&

- 26
L8~

s>

............ 8 mm? per minute

AN

ﬂ ResultsPlus
Examiner Comments

This calculation correctly shows the volume of water taken up between
8 and 10 minutes and it is divided by the 2 minutes to obtain a rate of

8 mm?3 per minute.
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Question 2 (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.
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2 (a) Figure 3 shows a cross-section of an artery and a vein.

artery wall

vein wall

(Source: © The University of Kansas Medical Center)

Figure 3

(i) Explain one difference between the artery wall and the vein wall shown
in Figure 3.

(2)
Ane VRN o 8 v and e
LOSERIRY e ek oad e

This is worth two marks. They have compared the artery (thick) with
the vein (thin) and given the explanation point of enabling it to
withstand the pressure of the blood.
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2 (a) Figure 3 shows a cross-section of an artery and a vein.

artery wall

vein wall

A ...'1 -
'? l""\_

e . W 4 f

(Source: © The University of Kansas Medical Center)

Figure 3

(i) Explain one difference between the artery wall and the vein wall shown
in Figure 3.

(2)

......... MIED DS loecause. the. QYene s nose . .

~ErOmspart. S0 NeeddS.. . OnOre... S L .

N\

ig ResultsPlus
Examiner Comments

This response uses the comparative word of 'thicker' for the artery wall
and linked this to the higher blood pressure for both marks.
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2

& V I' ResultsPlus
D

) Examiner Tip
Use comparative language when comparing the difference between
two structures.

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

artery wall

vein wall

v

(e S

o e W

(Source: © The University of Kansas Medical Center)

Figure3

(i) Explain one difference between the artery wall and the vein wall shown
in Figure 3.
(2)

et QLR YO AL AL FAICR QL PIAN SR B AN AQ. QLA

.....l.-.’ﬁ.E....%:.s:&.x.g&.....wm,.u......-.m....E.at:..n.n.md.....g.mnk...nkﬁe..r,x.eng&...m...cs..-..a\ﬁ,i..ﬂ&m:..........................
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i( ResultsPlus
Examiner Comments

This was one mark for a lot thicker, there is no linked explanation point
for the high pressure blood.

GCSE Combined Science 1SC0 2BH 18



Question 2 (a)(ii)

Many candidates did not recognise that a structure found in veins but not arteries are valves
and the mark was only obtained by some of the candidates.
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Question 2 (b)(i)

Most candidates gained full marks as they were able to calculate that 3 is 60% of 5 dm?3

(b) A human body has 5dm? of blood.
At rest 20% of the blood travels to the muscles.
During exercise 60% of the blood travels to the muscles.

(i) Calculate the volume of blood travelling to the muscles during exercise.
(2)

Sx ]

2122
Srb-6« 5

N i{ ResultsPlus
/'--. Examiner Comments

This was one mark for working out 60% of 5 to be 3. They have then
subtracted it from 20% of 5 ending up with the incorrect final answer.
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(b) A human body has 5dm? of blood.,
At rest 20% of the blood travels to the muscles.
During exercise 60% of the blood travels to the muscles.

(i) Calculate the volume of blood travelling to the muscles during exercise.

ECRTEY.

o o9
/% 2.
o S

(2)

a\

ig ResultsPlus
Examiner Comments

This is full marks. The candidate has worked the percentage out as a
fraction but all methods are accepted.

21 GCSE Combined Science 1SCO 2BH
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(b) A human body has 5dm? of blood.
At rest 20% of the blood travels to the muscles.
During exercise 60% of the blood travels to the muscles.

(i) Calculate the volume of blood travelling to the muscles during exercise.

(2)
5 dm?  blood

5:X O.éa:g

AN

%{ ResultsPlus
Examiner Comments

This is one of the methods outlined on the mark scheme. Any method
which results in the correct answer is acceptable.
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Question 2 (b)(ii)

This item needed to make a comparative statement of more, irrespective of which
explanation was given. Candidates were limited to one or zero marks if this wasn't given.
Many candidates just gave a statement about more oxygen being needed without explaining
why this was necessary.

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

during exercise.
(2)

Bood (regs oxpen owndk e execisivg

Leapyehen 8}1;141 ......................... m@mw'ﬂ}

N

~ < ResultsPlus

/--.. Examiner Comments

This has the idea of more oxygen being supplied by the increased
blood flow and that this is needed for respiration for full marks.
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(i) Explain one reason why there is an increase in blood flow to muscles
during exercise.

ig ResultsPlus
Examiner Comments

This scored one mark for aerobic respiration. There is no indication
that the increased blood flow is supplying more oxygenated blood.

(espiratnon., Also, Nuklienks owrs\

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

(2)

AeXe 1 00 ICTLASE 10, V000 $100 VRLOISE o e YUIC OF GRISKC
YALTRUNG,

ALREORON. 1. ONRINMAGE_ Neaning . Tk Yne podyy Deeds 00 Qxppn..

<£§ ResultsPlus
Examiner Comments

This is two marks. The explanation is in the reverse order to the mark
scheme but still fully explains why an increase in blood flow is needed.
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(i) Explain one reason why there is an increase in blood flow to muscles
during exercise.
(2)
5{%&1 . Gpoc potocikic . € 130 ceduen.... ;Séak;@f’aa,
.hcan.sm 1 nS H[L;: {;L:. 175 14 fj @m(ﬁplw@ﬁ«,s
At [NU ?d (nc(nc ebd. o odec

Lo ctmovt Hﬂ Jm e uwﬂl Mus% ,F[m,.. b be

muscles. [l 0[ L. Gh‘ij A (£.e 4. mcmﬁm{
blocd F['”*’ (Total for Question 2 = 7 marks)

f

ﬂ ResultsPlus
Examiner Comments

This also gained two marks for the idea that lactic acid needs to be
removed and that it is a product of respiration. This is the second
alternative of the explanations shown on the mark scheme.
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Question 3 (a)(ii)

Most candidates recognised that unit conversions require a calculation involving a 1000 but
many divided rather than multiplied and so did not obtain the mark.
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Question 3 (b)(i)

More candidates answered the first part of the question correctly, identifying X as
decomposers, but often stated nitrogen-fixing bacteria, de-nitrifying bacteria or just bacteria

for Y in the second part.
(b) Figure 5 shows part of the nitrogen cycle.
. X = ¥ :
dead animals and plants —— ammonia ——> nitrates

Figure 5

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

= Mﬂdhg ....... \deedvion...
omthm% ....... e s et

_J::\ —f
g( ‘{ ResultsPlus
/"--. Examiner Comments

This scored zero as nitrifying bacteria is against X and not Y and
denitrifying bacteria is incorrect for Y.
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(b) Figure 5 shows part of the nitrogen cycle.

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

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

AN

i( ResultsPlus
Examiner Comments

Decomposers is correct for X and nitrifying bacteria is correct for Y so
both marks were awarded.
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(b) Figure 5 shows part of the nitrogen cycle.

X Y
dead animals and plants ——— ammonia — nitrates

(i) Identify the types of microorganism involved in process X and process Y.
\ . ; ’ ) v {2}

ﬂ ResultsPlus
Examiner Comments

This gained one mark. Bacteria is not sufficient for the mark.

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

SR
D \ ResultsPlus

Examiner Tip

Make sure answers are detailed enough.
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Question 3 (b)(ii)

Most candidates did not have an understanding of crop rotation. Many candidates discussed
leaving fields empty to replenish for a season or that different crops had different nitrate
requirements. Of those that did have some understanding, the use of legumes or named
plants such as peas and beans were seen. Very few responses referred to nitrogen-fixing
bacteria, there was some confusion with nitrate-fixing bacteria and also that the crops
themselves were able to fix nitrogen.

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

Lotk W9 _ C
.......................... TThe plafia (ontstn  wybvogen (g packiia which

Cen be ued fr gyTpimds m t et
foufro cachyeor, there wall (1l ke prtrak/ In the o] for s frsont plant.

¥ { ResultsPlus
/--._ Examiner Comments

This response explains the role of crop rotation in full detail. It has root
nodules, nitrogen fixing bacteria and the bacteria using the
atmospheric nitrogen. They also have the bacteria producing
ammonia, which is the additional guidance, although they already had
this mark.
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(i) Explain how crop rotation increases nitrate levels in the soil.
(3)

SRR TR O ASI, O OO MOUC S OUTSE . AR i

.....mhn..ﬂ.ng...me,...c.mp.s.....cLu.c.»..m.: ..... (ONET o WU ST T of =17 X LY -Te U—

mhgmgsmtmgﬂmun%nmrmw.\e.ue.a.a..

( 3\

% ResultsPlus

Examiner Comments

This answer mainly repeats the question without adding any further
details. The response was scored zero.

f/-’-;—:"ll \
\

_D'/é \ ResultsPlus

\_) Examiner Tip

Do not repeat the question as part of your answer.
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(ii) Explain how crop rotation increases nitrate levels in the soil.

Examiner Comments

This response scores two marks for the nitrogen-fixing bacteria
converting nitrogen. They do not refer to the roots or leguminous
plants.
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Question 3 (b)(iii)

Most candidates were able to gain the mark for identifying that the crops would grow more,
but fewer were 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.

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

whrieaks” 'FLM, Soﬂ o ohsorb-

{2)

{Tatal far Duactinn 2 = O marke)

ﬂ ResultsPlus
Examiner Comments

This response has a linked explanation of the use of nitrates to
synthesise proteins for growth for full marks.

(iii) Explain why increased nitrate levels in the soil improve crop yield.
(2)

..... Becasnse. mi‘mhbw M mrszanorb and dbea

N\

i( ResultsPlus
Examiner Comments

This response links nitrates for growth to get a higher yield but does
not extend this to include the idea that proteins are needed, only
obtaining one mark.
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Question 4 (a)(i)

Many candidates scored at least one mark for this question with some correctly linking
oestrogen and progesterone to the suppression of LH and FSH. If they identified these two
hormones, then it was unusual for them not to give the link to follicle
development/ovulation. A significant number of candidates only considered the role 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.

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

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

comvuompd il ADCMeOLe Ene
e ETMACO L YVMACAL o K0 € PO IV e O OUNK
M ..o ¥ SN - B = o'« CRR R

™

[ ™, .
\/ / ResultsPlus
/--.‘: Examiner Comments

This gained two marks for the additional guidance knowledge that the
pill increases cervical mucus preventing the sperm reaching the egg.
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4 (a) The combined contraceptive pill contains artificial versions of
oestrogen and progesterone,

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

ey ok 4 relme.

_ ResultsPlus

Examiner Comments

This response gives the explanation of the hormones LH and FSH
being inhibited and the prevention of the egg maturing or being
released.

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

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

........ I s ot <N pogesivone, ik shp @0 oy .

_ ResultsPlus

Examiner Comments

This scored one mark as the pill does prevent the egg being released
but it is not linked to how this is the case.
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Question 4 (a)(ii)

This question was not accurately answered with many candidates giving the idea of
forgetting to take the pill or side effects of the pill which is not a disadvantage of using the
combined pill as the only form of contraception. The majority of correct responses identified
that STls could still be spread, with a smaller - but still significant number - referring to the

slight chance of pregnancy.

(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.

)
B o

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

This is a side effect of hormone use/imbalance but itis not a
disadvantage of only taking the pill as a method for contraception.

-_——yy e =

O{ii) When taken_c-orl:ecgly, th; c-omb‘ined pill can t-Je o:e?;';% efEectivé.
Taking the combined pill can lead to weight gain.

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

of contraception.
(1)

. NonSonitie]. ideckss]

............ LE deesn €. prelee. uo. frem. SRxuolh

N ‘{ ResultsPlus
/'--. Examiner Comments

This is a disadvantage of only using the pill as a method of
contraception for one mark.
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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.
(1)
1 delany. Neousa Qe
’ N

ig ResultsPlus
Examiner Comments

This is linked to the idea of how it works as a contraceptive but not why
it is a disadvantage of using the pill as the only form of contraception.

37 GCSE Combined Science 1SCO 2BH



Question 4 (b)

Candidates on this paper found this question challenging. Some candidates gained a mark
for stating that blood glucose levels were high or that the body was resistant to insulin. Many
candidates think that the inability to control blood glucose levels is because insulin is not
produced or that the body cells are “immune” to insulin. Few candidates were able to relate
the resistance to insulin to the inability 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)

M-Emb\ --------- \@tth&h\\&{\'c\’;\ﬂm AR

ot N4 upuc Swer il felpih. o e Win. By Sk
W ......... We.... 3 \dmgmlaﬂrm\g_;jmcb\eob.ﬁhwk\ws ...............

JAN

) &{ ResultsPlus
/—-._ Examiner Comments

This is worth three marks for the body not responding to insulin, so
blood glucose levels are high and glucose is not turned to glycogen.

CT4\ ResultsPlus

\ Examiner Tip

Make sure you spell glycogen, glucose and glucagon correctly in
responses.
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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.

(3)

Cells _om become resilan’ and ok reack &

% ResultsPlus
Examiner Comments

This scores one mark for cells becoming resistant to insulin. Although
they have referred to excess glucose it is not in the blood, so this mark
was not given.

P
Sy . ResultsPlus

Examiner Tip
When taking about glucose levels make sure you link it to blood
glucose levels.
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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.

(3)

pne. AN m&. w@ L q,ﬁsmuﬁ ...... g
e AQueene, \eweks .._m%..:m g,

f

% ResultsPlus
Examiner Comments

This did not score a mark. Immune is rejected against the idea of
resistance as it is incorrect. The glucose is too high but it is not blood
glucose.
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Question 4 (¢)

Many responses to this question limited themselves by only obtaining conclusions from the
data. Some candidates were unable to correctly interpret the data for blood glucose and red
blood cells as within the normal range, with some stating they were over. Most 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. Those who recognised the role of
thyroxine frequently gave the idea of increased metabolism gaining at least two marks for
this aspect. Some high scoring responses showed knowledge of the role TSH and its
stimulation of the thyroid gland to produce thyroxine.
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() Awoman had unexplained weight loss and fatigue.
She had blood tests to investigate the cause of these symptoms.

Figure 6 shows the results.

TSH level 5.6mu/l - 04to4.9mu/l

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

red blood cell count | 5.2 x 10°cells/ul | 4.2t0 5.4 x 10° cells/pl

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

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

(4)

ey TOW &M\‘nj{wm Josk..06s. 0.l Ehe orwe)... 0000

&xumamugngmsummdbmwkwr&mwm@
\ruuwchTSH&Mthgcmm ......................... R

N\

ﬂ ResultsPlus
Examiner Comments

This scores two marks for extracting the information from the table
correctly; referring to TSH and thyroxine being above the normal range
and red blood cells and glucose being in the normal range. The
candidate needed to extend the answer to indicate what these mean
for the woman.
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(c) Awoman had unexplained weight loss and fatigue.
She had blood tests to investigate the cause of these symptoms.

Figure 6 shows the results.

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

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

red blood cell count | 5.2 10°cells/ul | 4.2t0 5.4 x 10° cells/pl

glucose level 820mg/dl 72.0to 99.0mg/dl

Figure 6

Comment on the results of these blood tests and the possible causes of the

woman’s weight loss and fatigue.
(4)

2002 Daa. eck 0000 GOl caun a0, OUKOSE. (2SN LS AQ. AGINAL
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. metdoousn. & of (e iovwien (NCreases. dunad. aLUCase. . GAgY. OTtnes
05e0..10.(re64Q. 2nYTY. e over. S MULLER O, (e0AING. BeCreased. S d. tads.
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" { ResultsPlus

/--.‘: Examiner Comments
This is an excellent response that has extracted the information from
the table for both the hormones, the red blood cells and glucose and
how they relate to the normal range. They link the high level of TSH to
overstimulating the thyroid gland causing hyperthyroidism and a high
metabolic rate.
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Question 5 (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 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.
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5 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 7.

This measurement was used to calculate the heart rate.

carotid pulse point

{Source: © dityazemli/Shutterstock)

Figure 7

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.

Z ResultsPlus

Examiner Comments

This response shows that the candidate has read the information in

the question and that the number of beats in 10 seconds needs to be
multiplied by 6 to get the heart rate which is measured in beats per
minute.
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5 The effect of different types of exercise on the heart rate of an athlete
was investigated.

The athlete counted the number o
point, as shown in Figure 7.

t the carotid artery pulse

This measurement was used to calculate the heart rate.

carotid pulse point

(Source: © dityazemli/Shutterstock)
Figure 7

The athete QIEESSMIORROINGISY
- The ISR was recorded SHEIIIBIMINUERE uring each type of exercise.

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

heaxbne%sp.exmammﬁ e

/ ResultsPlus

Examiner Comments

This is how heart rate is measured but does not show how it could be
calculated from the number of beats in 10 seconds.

.
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Question 5 (a)(ii)

Many candidates were able to identify a heart rate monitor or fitness monitor (smartwatch or
Fitbit were seen) but a significant number stated that a stopwatch could be used. Taking
readings for longer or repeating readings were frequently seen.

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

JAS /
y ( ResultsPlus
/--. Examiner Comments
This scored two marks as it shows two improvements to the method
used to obtain the data needed; repeating the readings and using a

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

(2)

1. Count. Hae  beats  for. 3. Secends. . and....

ke s A {h?iﬂ V\.CJJ;'CJ—-: ............

N\

ig ResultsPlus
Examiner Comments

This only scored one mark as the second comment is how to calculate
the beats per minute. The mark was awarded for counting the beats
for longer.

—_— o —

(II) Give m ways of improvlng the method used to obtain the data needed to
calculate the heart rate,

AN

i( ResultsPlus
Examiner Comments

Doing the experiment a few more times is the idea of repeating for one
mark. Measuring the pulse at different points is not an improvement
to the method.
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Question 5 (a)(iii)

It appears that candidates are improving when answering this style of question. They were
asked to comment on the data with the majority of candidates able to talk about heart rate
increasing when running and quoting relevant data. They were less able to talk about a small
fluctuation when walking, although many candidates 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 8 shows the results of this investigation.

running 90 156 168 180 180

walking 90 96 90 96 90

Figure 8

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

This has one difference in that running increases the heart rate more
than walking. It does not use data to illustrate the levelling off or refer
to the pattern of the heart rate when walking.

A

Pl

- V 2\ ResultsPlus
D

| Examiner Tip
Include data in your answers to illustrate the points you have made.
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Figure 8 shows the results of this investigation.

156 168 180 180

8

running

walking 90 96 - 90 96 90

Figure 8

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

(3)

WOA. YA AAALAANA ..
Wt mnmnjw

N\ Aottt baeddir . Lot . O AAMAA o

ool Q0. onA . Ab.

2 ResultsPlus

Examiner Comments
This has running increasing HR more than walking which is in the
additional guidance. It also has the idea of it increasing till 15 minutes
and then not increasing further and while walking the HR fluctuated.
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Figure 8 shows the results of this investigation.

running 90 156 168 180 180

walking 90 96 90 96 90

Figure 8

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

When Yhe gerson S ranninG Ha
hear¥ rate \s\ncre.wm._gfapmlyi‘o
QMu;mumatWObpanm&wh\c ,
wollin tharm}emuﬂk&jghys

I\

i( ResultsPlus
Examiner Comments

This has an increasing heart rate for running and roughly staying the

same for walking for two marks. They do not get the levelling off mark

as there is no indication of levelling off at 180 b.p.m, just that it
reached a maximum.
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Question 5 (b)(i)

The adrenal gland was identified by most candidates as the gland that produces adrenalin.
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Question 5 (b)(ii)

The understanding of the effect of adrenalin on the liver proved to be a problem with some
candidates just linking adrenalin to the fight or flight response without giving details.
Answers relating to higher blood pressure or more blood flow were also seen. Few
candidates recognised that the effect on the liver is the conversion of glycogen in the liver
into glucose causing an increase in blood glucose levels. Some of the higher-level responses
were able to recognise that adrenalin binds to receptor sites on the liver.

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

If LCAUSE) the vex .
U glncose. Mas
_more guase 1§ Ploduced, (reoding more

(3)

) 10 Convert. (gyc B

\/ / ResultsPlus

Examiner Comments
This response correctly identifies the conversion of glucose into

glycogen for two marks. They could have improved the response by
mentioning that the glucose is released into the blood.
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(i) Explain the effect of adrenalin on liver cells during exercise.

(3)

ig ResultsPlus
Examiner Comments

This detailed explanation includes all the marking points; binding to
receptors, the breakdown of glycogen, releasing glucose and release
into the blood stream.
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Question 5 (c)

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
responses incorrectly linked the change in pH to sweating more or water loss in muscles.

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

Explain this change in pH.

Hasa.. da... 0@ .CamiS@.... TR LISCUR Y. SAN.... STEAL ...
L. Napiig.......CamMCar Ol c:cp(@
0 ST BT I . (B = . - - R s I 2 M uSed .
...... aicda... Coan... o . P@omﬁ,d au/’ld Jdaoa.. bbuxa/ar-(

I\

‘i&j ResultsPlus
Examiner Comments

This scores both marks for linking anaerobic respiration to lactic acid.

~ 1
e
- a4

M4\ ResultsPlus
\,

| Examiner Tip

Make sure you do not refer to respiration as respirating at this is
incorrect.
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(c) After high intensity exercise, the pH of muscles can decrease from pH 7.0 to
pH6.3.

Explain this change in pH.
(2)

b 0o laraec ..
?r%w W M bodwy The @ weose frak (S left
s ano. ladhe O Wardh hush mwiges
ey Pla ShgWy addee

% ResultsPlus
Examiner Comments

This scores one mark for lactic acid, it does not give details of why the
lactic acid gets produced which would complete the explanation.
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Question 6 (a)(i)

Many candidates scored all three marks for this question. 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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6 (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 recaptun!d in the second sample

population size =

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

Figure 9 shows the resuits.

March 18 22 8 50
July

12 18 10 Q/G

Figure 9

(i) Using data from Figure 9, calculate the difference in the population size from
March to July.

| A x Ah < Qp W
|0
50 - %6° L

Difference in the population size r/l-’ Lf_ |
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Examiner Comments

This has used the incorrect number for size of second sample from the
table (they have used the value for March) but they do round it to the
nearest whole number and subtract it to get the difference so were
awarded two marks in total using the error carried forward.

)  ResultsPlus
\

Examiner Tip

Always show workings to calculations in case you make a mistake.
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6 (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 9 shows the results.
March 18 22 8 50
July 12 18 10

(i) Using data from Figure 9, calculate the difference in the population size from
March to July.
(3)

\@ X 2L _<za.}

..—-'--.--__

\0

Difference in the population size ﬂ S'C\,mb
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N &{ ResultsPlus
/--.. Examiner Comments

This scored zero as they have the wrong numbers from the table.
There is no rounding or subtraction from 50.
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6 (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 9 shows the results.
March 18 22 8 50

July 12 18 10 N b
Figure 9

(i) Using data from Figure 9, calculate the difference in the population size from
March to July.

(3)

2 x V% = 216210
0 10

50~ 216 =2¢- 4

Difference in the population size Q%L\
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~ < ResultsPlus

/--. Examiner Comments

This was awarded two marks as it was not rounded to a whole
organism.

e 3\
Pl

/ 4 ResultsPlus
\

| Examiner Tip

Remember when working with organisms you cannot have a fraction
of an organism.
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6 (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 9 shows the results,

March 18 22 8 50
July 12 18 10
Figure 9
(i) Using data from Figure 9, calculate the difference in the population size from
March to July.
(3)
(. 2. 718 3 T
\O 10 L rovnd-» 22

L 50 -22

Difference in the population size 28:' .
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\(f( ResultsPlus
Examiner Comments

This response clearly shows the workings to obtain the correct answer.

J
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Question 6 (a)(ii)

Many candidates had little knowledge of how to control the sampling and provided
responses including the weather, temperature or area within the lake. The higher ability
candidates mentioned the same points (such as a method of marking the snails with a
permanent pen, same time spent sampling, or the same time between the first and the
second sample). Some candidates showed no understanding of how to sample a population
and suggested that capturing the same number of animals in each sample was needed.

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

I

N / ResultsPlus

/'--.‘: Examiner Comments
This scored one mark for sampling at the same time of day. The
habitat is already being sampled which is the same location so this did
not get the mark.
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(if) State two factors the scientist should w in

AN

<’$_£ ResultsPlus
Examiner Comments

The capturing of organisms is the sample size so not a factor that
should be controlled. The same time between the first and second

sample is a variable to be controlled so this response was awarded one
mark.

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

AN

i( ResultsPlus
Examiner Comments

These are both variables that should be controlled when sampling the
habitat, so this response is worth two marks.
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Question 6 (b)

Many candidates gained a mark by identifying fertilisers as a factor that causes
eutrophication but then very few went on to link this to 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.

(b) This pond is affected by eutrophication,
N 2
Explain one possible cause of eutrophication.
-——""_—"—”

%{ ResultsPlus
Examiner Comments

This response has the idea of the fertilisers entering the water
increasing the nitrates so was awarded two marks.
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(b) This pond is affected by eutrophication.

Explain one possible cause of eutrophication.

This is one mark for the fertilisers but the overgrown algae is a
description of eutrophication and not a cause.

A\
T\ ResultsPlus
\_) Examiner Tip

Read the question carefully and make sure you answer what you have
been asked.
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Question 6 (¢)

Most candidates were able to give a good account of the benefits of reforestation and link it
to at least one atmospheric gas. The best responses were able to relate this to climate
change/global warming. However, fewer 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. Some candidates were able to relate animal conservation to the maintenance
of food webs but very few made any reference to the maintenance or importance of
maintaining genetic diversity; some responses did refer to breeding programmes in zoos and
ecotourism and the majority of these were able to achieve level 3. Some candidates wrote
very good responses on reforestation, but ignored animal conservation entirely, limiting
themselves to level 1. A significant number of candidates gave limited information on animal
conservation programmes, invariably the preservation of species, and were limited to level 2,
despite good 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 effects of reforestation and animal conservation projects.
(6)
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% ResultsPlus
Examiner Comments

This response only refers to aspects of animal conservation so was
restricted to level 1. It has preventing extinction for a benefit and links
it to the food chain, which is how animal conservation helps improve
biodiversity, so was awarded two marks.
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73

*(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.
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/--.'. Examiner Comments
This was a level 2 response. They have the idea of habitats for
reforestation but there is no further detail for this aspect, limiting the
response to level 2. For animal conservation they have the idea of
increasing the birth rate to prevent extinction and enclosing animals in
habitats being protective. This allowed them to get four marks for the
top of the level as it is how animal conservation projects will improve
biodiversity.
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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)
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N / ResultsPlus
/--.‘: Examiner Comments

This is a level 3 response but it is limited to five marks because it does
not give the effect of reforestation on the levels of carbon dioxide in
the atmosphere.

It has a detailed explanation for both reforestation and animal
conservation.
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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.
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N / ResultsPlus
/--.‘: Examiner Comments

This has sufficient detail for six marks. They refer to the atmospheric
gases involved in reforestation and the idea of introducing animals
back into the wild for animal conservation, which is sufficient detail to
enable level 3 to be awarded.
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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 when comparisons between two sets of data or two structures are being
made, that the language used in responses should be comparative - 'greater’, 'faster’,
'quicker’, 'more' 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. Candidates should use scientific terminology more
frequently when answering questions related to practical tasks.

make sure that the roles of the different hormones as well as the different types of
diabetes are clearly understood.

ensure that when two aspects are required in an extended open response that both
aspects are included in the response, to a similar level of detail if possible.

be clear on the roles of bacteria and microorganisms in the nitrogen cycle.

ensure that they consistently apply rules for rounding up numerical answers and
understand that fractions of organisms are not possible. 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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