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Introduction

The examiners were very impressed with the very high standard of many of the scripts.
Candidates and centres should be commended for their hard work in preparing thoroughly
for the examination, especially when many have experienced disruption to their education
over the last two years. Many candidates had clearly scrutinised the Advance Information
carefully with answers to topics that were listed often accurate and detailed. Maths and
practical skills were generally very strong with many candidates scoring at least four marks
for the experimental planning exercise. Graph skills were similarly very good with many
scoring at least three marks. Some candidates found analysis of unfamiliar data challenging
and the practising of data analysis should be a focus for future series. A few candidates
lacked confidence with the use of detailed scientific vocabulary - candidates should always
try to ensure that they add full depth and detail to their answers. Answers to longer, four and
five mark questions were often excellent and it is clear that centres and candidates have got
to grips with this style of question. Some candidates confused the requirements of the
different command words, in particular 'describe’, 'explain’, 'evaluate' and 'discuss'.
Candidates should be careful to practise questions with different command words when
preparing for the exams. Most candidates were able to complete the paper in the allotted
time and few left any questions blank.
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Question 1 (b)

This question required candidates to measure the width of a cell and then go on to calculate
the magnification. Candidates were also required to convert units. Most candidates were
able to correctly gain two marks and many went on to gain all three. The main error seen was
converting units incorrectly. Most candidates set out their working well methodically - this is
good practice as it means that marks can still be gained even if the final answer is incorrect.

(b) The actual width of the cell from P to Q is 125 um.
Determine the magnification of the diagram.

[T mm = 1000 um]
(3)

Amm =000 pM P )

28 (90-126 — o M

magnification = ©:129 "y

™
\-\.

¥ / ResultsPlus
/---t Examiner Comments

This answer gained one mark. The candidate has converted the units
correctly but has not actually calculated the magnification.
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(b) The actual width of the cell from P to Q is 125 um.
Determine the magnification of the diagram.

[1 mm = 1000 um]

(3)
5 X 10,006 = Ko 000

50,000

RN

I8

= Yoo

Loo

magnification = .77 o

AN

ﬂ ResultsPlus
Examiner Comments

This answer gains all three marks. The candidate has correctly
calculated the magnification. The working is clearly shown.

"’V | ResultsPlus
\-/

) Examiner Tip
Always show all your working. Even if the final answer is incorrect,
some marks may be awarded for correct methods.
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Question 2 (a)

(i)

Over half of candidates were correctly able to state why viruses are not classed as living
organisms. Many correctly stated that viruses do not satisfy all the criteria for the
characteristics of life, or correctly gave one characteristic that they do not have (often
independent reproduction or growth). Some candidates incorrectly stated that viruses do not
contain a nucleus or organelles, confusing viruses with bacteria.

(ii) Give a reason why viruses are not considered to be living organisms.

(m

......... V:l’n.!f-ia!ﬂﬂﬂffﬂfgd#«.ff}f(?édﬁfﬂfy&Frﬁceﬁfiﬁ"l[{égjfﬂf&

jusfmﬂ/ ..... J-f'ﬂe(rc ......... & m@mal[fbmm,sfo/fa‘pratfer’nma(@?

N

-
e

/

ResultsPlus

\C/*-i\. Examiner Comments

This answer gained one mark for the idea that viruses do not carry out
the life processes.

(i) Give areason why viruses are not considered to be living organisms.

(1)

o They do ot dd M4 9 chwmcteiSts % W

N

I~
e

/

ResultsPlus

y/ﬁ‘-\}- Examiner Comments

This answer gained one mark for the idea that viruses do not possess
all the 8 characteristics of life.
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(ii) Give a reason why viruses are not considered to be living organisms.
(1)

bfﬂm&ﬁhg ......... neeaL .......... o c&l’(hul-vt?g%f&m)
LDSUuuf\f{%(‘mnaLSwvweb&l‘_ﬁ

N\

ig ResultsPlus
Examiner Comments

This answer did not gain a mark as the requirement for a host could be
a parasite.
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Question 2 (b)

Many candidates correctly stated DNA ligase and restriction enzymes and went on to give
their correct functions. Where candidates did not gain credit, it was frequently for either
stating 'the enzymes with no functions' or for giving vague functions with no named
enzymes. The question asked candidates for named enzymes - candidates should always be
careful to read questions thoroughly to determine what is required in their answers. A few
candidates gave incorrect enzymes such as proteases and/or implied that ligase joins
proteins to DNA.

(b) A species of yeast is genetically modified to produce a protein found on the
outside of a hepatitis B virus.

This protein is used to make vaccines to prevent people being infected with
hepatitis B.

The gene for this protein is inserted into a plasmid.
This plasmid is then used to modify the yeast cells.

Give the roles of two pamed enzymes used to produce plasmids containing the
gene for the hepatitis B protein.

..... Restrition. . enzyp
ONA whide  the A f Qqas
W ot eack  toge

(2)
waeci o cudh to.
ke "shck’

I\

y &{ ResultsPlus
/'--. Examiner Comments

This answer gained both marks. Both enzymes are listed and linked to
their correct functions.
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(b) A species of yeast is genetically modified to produce a protein found on the
outside of a hepatitis B virus.

This protein is used to make vaccines to prevent people being infected with
hepatitis B.

The gene for this protein is inserted into a plasmid.
This plasmid is then used to modify the yeast cells.

Give the roles of two named enzymes used to produce plasmids containing the
gene for the hepatitis B protein.

(2)
~Ligose_eneyme which. Sticks. the DN togettor (iike. Bm)...
tmd DN LSS SO e

a\_

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark. The name and function of only one
enzyme is given.
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Question 2 (c)(i)

This question discriminated well. Many excellent answers were seen that explained that the
sensor detects a rise in temperature which triggers the release of cold water to cool the
fermenter. These stronger answers often went on to explain that the cooling water reduces
the temperature to prevent enzymes denaturing. Fewer candidates explained that the
respiration of the yeast would release heat energy. Some candidates incorrectly stated that
the yeast denatures or that enzymes die. Candidates should be careful to use technical
language accurately.
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(c) The diagram shows an industrial fermenter that can be used to grow large
quantities of genetically modified yeast.

stirring motor
cooling jacket L)

— air out

paddle

temperature
monitor \

cooling water in —»

cooling water out

air filter

product out «— i .7 = awin

(i) Explain the function of the temperature monitor and cooling jacket.
(3)

R X h.hn\ Nached . hde ssiekone. e Fenpradvee A dhe . femaber S
Ot meb oveenve: T benPeotve mendor s Voo Ye. Yack
A Yempeds sodmoke v Yhet . the Seamabe rumm‘o}'m
- Obewan YeQerudva Yo w Jeograde s\ Mt cllnmhnno\ T ell help..
ik

AN

i( ResultsPlus
Examiner Comments

This answer gained two marks. The candidate correctly states that the
cooling water prevents overheating and that this leads to an optimum
temperature within the fermenter.

( N\

P
S . ResultsPlus

Examiner Tip
Always use technical terms such as denaturation and optimum
temperature accurately.
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(c) The diagram shows an industrial fermenter that can be used to grow large
quantities of genetically modified yeast.

E':]/ stirring motor
cooling jacket — air out

cooling water out

cooling water in —» { air filter

product out «— ] [ 7 p=<-alrin

Arnpirmhon "ﬁ'-\-jr witl  aadaa e A i sifa  will  Jigerm.

e AL pgnctar marid om MLadumy W ,t,uwua'u'“q iy 2rntunt e

P TR LTI N TR T N O

_ ResultsPlus

Examiner Comments
This excellent answer gained three marks. The candidate states that an

optimum temperature is maintained and that the cooling prevents
overheating and so prevents enzymes denaturing.
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(c) The diagram shows an industrial fermenter that can be used to grow large

quantities of genetically modified yeast.
stirring motor
cooling jacket C.}f”

—» air out

paddie

temperature
monitor

cooling water in —» air filter

cooling water out

..........

(t‘( ResultsPlus
Examiner Comments

overheating and maintains an optimal temperature.

This strong answer gains all three marks. The candidate states that the
fermentation releases heat and that the cooling jacket prevents
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Question 2 (c)(ii)

Most candidates were able to gain at least one mark. Most recognised that the air provided
oxygen and many went on to explain that this is for respiration. A few candidates correctly
stated that respiration occurs but they did not state that oxygen is needed from the air. A few
candidates confused anaerobic respiration with aerobic respiration.

il

(i) Explain why air is needed in the fermenter.
(2)

............................................... Yoo & Yespwation te
............................................... P\oduﬁf?mxjtf‘?o?rvc'[-utﬁ\?vodmﬁt

N { ResultsPlus
/---.. Examiner Comments

This answer gained one mark. The candidate clearly states that
respiration occurs but does not refer to oxygen.

(i) Explain why air is needed in the fermenter.

...... fa"r"y{jmn"uf’hﬁm/uh—/’ e

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

This answer gained one mark for the idea of air providing oxygen but
has not gone on to explain the role of oxygen in respiration.
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(ii) Explain why air is needed in the fermenter.

(2)
e badere. . ek, OFe.  used. 40 IntROSR e e of
\ HR irdesSTiol.  fmenTer  requife. Sxopen, 4O

ResultsPlus

Examiner Comments

This answer is a very good answer that gains both marks.
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Question 2 (c)(iii)

This question required candidates to recognise that the air entering the fermenter needs to
be filtered to prevent the entry of microbes that would cause contamination or compete with
the yeast for nutrients. Most gained at least one mark. Some candidates gave vague answers
that referred to the filter preventing dirt or harmful substances entering the fermenter.

(iii) Explain why the air is filtered before going into the fermenter.
(2)

................. T?F‘WLM’aﬁﬂ%*ﬂﬂalﬂ,mﬂcﬂm{'\mm
ﬁhferthﬂfkbermﬂnﬂ?‘ Somwa‘fﬁﬁmlwlﬁ
mmrmm\o\almmg-e-‘fhe% g st

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

This answer did not gain any marks. The candidate has vaguely stated
that the filter prevents other substances entering the fermenter but
has not referred to microorganisms.

M6\ ResultsPlus
\ Examiner Tip
Always give specific details in answers. In this question, a reference to

preventing the entry of microorganisms is needed.
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(iii) Explain why the air is filtered before going into the fermenter.
(2)

miscoofgensmy  on. . fe. vt | Aumende.  greventay  Anfamicati.

This o preents . torspition.. for. Sygecs. mek. pgln.......

N\

i( ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has clearly stated that
filter prevents the entry of microorganisms which would compete for
nutrients.
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Question 3 (a)(ii)

Many candidates found this question challenging. Strong answers that gained credit
recognised that an ecosystem comprises all the organisms along with the environment. A
significant number of candidates gave vague descriptions of some organisms in an area or
suggested that an ecosystem consisted of the animals in an area. When asked to give
definitions, candidates should be careful to give accurate and precise definitions.

(i) State what is meant by the term ecosystem.

betieen  evvanisms. and their

‘59-—-&»& W..oee o sidol Usel.
The Terecodiom oekween biolic ond  abietc fadzrs i an
w%u&mmm\' to sudnin freelE

N,

ﬁ( { ResultsPlus
/--. Examiner Comments

This candidate gained a mark for correctly stating that an ecosystem
consists of the biotic and abiotic factors in an area.

(i) State what is meant by the term ecosystem.
(1)

.......... A.memwd. 0.\ 308 ifkeut.  zpeciel oad  commmuninér hivivd..

JOGEMEy i g MBI B e

N,

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

This answer gained a mark. The candidate clearly refers to all the
species/the community and then links this to the habitat.
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(i} State what is meant by the term ecosystem.
(1)

........ lﬂ&t’fﬂ‘l"ﬂ@ﬂ.ﬂﬁﬂeﬁh@&klgﬂvmtﬂs..hdfhihl}l‘

‘i&jR&suﬂsﬂm
Examiner Comments

This answer did not gain a mark as the candidate does not refer to all
the organisms.
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Question 3 (b)

This longer answer question was well answered by many candidates. Most candidates gained
at least two marks with many going on to gain three or four. Most were able to interpret the
food web and appreciated how the loss of wolves would affect the populations of other
organisms. A few candidates did not refer directly to the organisms in the food web, giving
vague references to consumers. Some candidates did not refer back to the diagram and
suggested that there would be less decomposition and release of minerals. Few candidates
referred to the effect of reduced producers on the rates of photosynthesis and energy
transfer. The examiners commented on the excellent standard of answers seen.

(b) Wolves were hunted in this region of North America until they became extinct
in 1926.

The extinction of wolves damaged the ecosystem in these ways.
« the population of mice, hawks and beavers decreased
« the population of producer species decreased

Beavers are important in this ecosystem because they cut down old trees and
create shelters that other organisms nest in.

Discuss why the extinction of wolves damaged the ecosystem.
(4)

%eahmhana{-miveadmaaedmﬂms&s}embamusa%%mm

Ehe. mice. and. hams
Aeclineeh o, B O

hunm:l-lpjcaﬁcabes%e.wpa?uhhws

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

This answer gained two marks. The candidate explains why the coyote
population rises and the effect of this on the populations of mice and
beaver. No more explanation was given so no further credit was
awarded.
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(b) Wolves were hunted in this region of North America until they became extinct
in 1926.

The extinction of wolves damaged the ecosystem in these ways.
the population of mice, hawks and beavers decreased
« the population of producer species decreased

Beavers are important in this ecosystem because they cut down old trees and
create shelters that other organisms nest in.

Discuss why the extinction of wolves damaged the ecosystem.
(4)

....... The eoincdom g Wewd O seriowbyy doumaqe Mo ecosysems 0n
MO e HOMNG . k... 5 predator . Wolws predoxe m ¢licard

...... On. ol 2 bndh UK 18 O Svalley. Dopulghien ok il Awa o OSUGR
\manking ot b B, 36 e hosaes i e Tk woth S Lo

R e catnonion. 0. Wi highly dissugls. the. Tood oo and
populohon of SoML SPeG®, damaging fiu eoyyseem .

<g£ ResultsPlus
Examiner Comments

This answer gained three marks. The candidate clearly explains the
increase in population of elk and coyote, the decrease in mice and then
goes on to explain how the fall in mouse population affects the hawks.
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(b) Wolves were hunted in this region of North America until they became extinct
in 1926,

The extinction of wolves damaged the ecosystem in these ways.
the population of mice, hawks and beavers decreased
the population of producer species decreased

Beavers are important in this ecosystem because they cut down old trees and
create shelters that other organisms nest in,

Discuss why the extinction of wolves damaged the ecosystem.
(4)

VN e ex bwedim o volves, e prodators of
tlKs RE vemeved. This  mean the

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

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

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

a\___

i‘( ResultsPlus
Examiner Comments

This answer gained all four marks. The candidate explains why the
coyote and elk populations increase and goes on to explain the effects
of this on the producers, mice and hawks.
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Question 3 (c)(i)

Many candidates were able to read values from the graph and go on to complete this
calculation. A common error seen was for candidates to divide the wolf population in 2004 by
the population in 1996. Candidates should make sure that they understand how to calculate
percentages and percentage changes before sitting the examination.
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(c) In 1995, 14 wolves were reintroduced to this region.
The diagram shows the change in wolf population from 1996 to 2016.

200
N\
150 -
Wolf population
.
i
i s

FHEENESERA NS NE

eI LT ATl
L rires 1 VR VIR ELR]

AN NS N

(INEEE SR NN NS EFESEEE K|
 ENEEN AN AN SRR OEE N
| IEEESANMENEFEEENE NN ANEER

=
-
-
=
-
-
-
b

I IR ENFEERE|

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Year

(i) Calculate the percentage change in the wolf population between

1996 and 2004. .
190-50 4100 =72-21, 2
> e PN e
\§0
percentage change = 72 %
a\ B

<2;<Reamﬁﬂmi
Examiner Comments

This answer gained one mark for correctly subtracting 50 from 180.

International GCSE Biology 4BI1 1BR 24



(c) In 1995, 14 wolves were reintroduced to this region.

The diagram shows the change in wolf population from 1996 to 2016.

200 [ T
il ina s andmdBEE T
iae
S SamamANRSsanaiE SEEERSmEEmsmEmas ]
150 5 !
Wolf population 3= B BE . i i
BN EEW EES mEm &N ]
100 = s sEw mam ams &= 5
] u a ] ] a 1 ]
LN Ca HSs smm mm= sas sss sam mamm mms sms s

1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Year

(i) Calculate the percentage change in the wolf population between

1996 and 2004. &}
!30;; 5 Ox il
z 2260
percentage change = .........2.00 .
N

i( ResultsPlus
Examiner Comments

This answer gained both marks. The candidate sets out the calculation
well so all the working is clear.
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Question 3 (c)(ii)

This answer generated a good range of different responses. Most candidates recognised that
a fall in wolf population could be due to reduced food or more competition for food. Around
half of candidates were able to give two factors that would cause a decrease in the
population. Some candidates misread the graph and thought that the wolf population had
increased.

(i) Suggest why the wolf population changed between 2004 and 2012.

(2)
Ores..... msmmﬁm:mﬂptMmmutsmglnMa ....... fod... shelier. ond.. woder.....
Inhrotucion. ...neou. pothagen...Ccoud.. houe .. cOueed.. o1 uik.. SPICOd. .
disease., Gbich..coud. 1ead. o dech k. SN WONES ..
Reproduchon. otes dvopped:
| /
y ( ResultsPlus
/--.. Examiner Comments
This is a good answer that gained two marks. The candidate clearly
states that competition and new pathogens could have led to a fall in
wolf population.
(ii) Suggest why the wolf population changed between 2004 and 2012,
(2)
............]_ha....uﬁ%...mhm.....mc-ﬁ......hk..mi&.uhuL....__,_.‘hu.....d.iit;a.i;......ﬂ&n@....ﬂ! ......................................................................................................
. mmnnﬁmxam ..... LS o CUOE (N C S S
............. !mmm\wamﬁbt_hunhdwhmbﬁpmiﬂm;

.JII:\' Y,
ﬂ/ &{ ResultsPlus
/--. Examiner Comments

This answer gained two marks. The candidate clearly suggests that
disease and migration would cause the population to fall.
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(ii) Suggest why the wolf population changed between 2004 and 2012.
Wwo lf (2)

” SI'\U?- YRS ﬁdpulo’ﬂﬂ‘\ dncremes  so much over..the.. 3%;3.....

N\

ig ResultsPlus
Examiner Comments

This answer gained one mark for the idea of competition for food.
Natural disasters was considered to be too vague for a reason for the
population fall.
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Question 3 (c)(iii)

Many excellent answers were seen to this question and many candidates had clearly
prepared for it after reading the Advance Information. A significant number of candidates
gained all three marks. Most were able to describe the use of a quadrat (although candidates
should be careful to spell this correctly) and most understood the need for repeats and
random sampling. Strong answers went on to explain how the sample would be scaled up to
determine the population from a larger area. Where candidates did not score marks it was
typically due to misunderstanding what the question required and describing the effect of a
change in wolf population on the ecosystem.

(iii) The reintroduction of wolves caused changes in the populations of some
plant species.

Describe how the population size of a plant species in the region could
be determined.

¥ { ResultsPlus
/--._ Examiner Comments

This answer gained all three marks. The candidate refers to the use of
quadrats, carries out repeats and performs the exercise several times.
They also refer to the counting of plants and the scaling up of the
sample.
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(i) The reintroduction of wolves caused changes in the populations of some
plant species.

Describe how the population size of a plant species in the region could
be determined.

(3)

This answer gained two marks for the use of a quadrat and the idea of
random sampling.
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Question 4 (a)(ii)

This question was generally very well answered with many candidates gaining at least one
mark and many going on to gain all three. Most appreciated that the diaphragm contracts
and moves down, causing an increase in volume and decrease in pressure of the thorax. A
few candidates gave vague references to the thorax expanding rather than stating that there
was an increase in volume. Some candidates confused inhalation with exhalation and stated

that the diaphragm relaxes and moves upwards.
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4 (a) The diagram shows part of a human thorax with structures labelled R and S.

(i) What is the name of structure R?

(1)
8 A bronchiole
B B bronchus
C oesophagus
D trachea
(i) Explain how changes in structure S enable a person to breathe in. -

N\

ig ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has correctly stated that
the diaphragm moves down and the volume of the thorax increases.
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4 (a) The diagram shows part of a human thorax with structures labelled R and S.

(i) What is the name of structure R?

(1)
A bronchiole
M B bronchus
C oesophagus
D trachea

(ii) Explain how changes in structure S enable a person to breathe in.
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N
\( { ResultsPlus

Examiner Comments

This answer gained two marks. The candidate clearly states that the
diaphragm contracts and that it moves downwards. There is no
mention of an increase in volume or decrease in pressure.
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4 (a) The diagram shows part of a human thorax with structures labelled R and S.

(i) What is the name of structure R?

(1)
A bronchiole
B B bronchus
C oesophagus
D trachea
(i) Explain how changes in structure S enable a person to breathe in. .

o Sehresnn . Helons . and. . eveae. Fhe . nihae. oh s

******* ok %l@

_ ResultsPlus

Examiner Comments

This answer uses precise language and gains all three marks. The
candidate has clearly stated that the diaphragm flattens and causes an
increase in volume and decrease in pressure.
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Question 4 (b)(i)

Most candidates were able to correctly state that the independent variable was the cycling
speed. A few candidates gave vague references to exercise and others incorrectly stated that
the rate of ventilation was the independent variable.

(b) A scientist uses this method to investigate the effect of exercise on the ventilation
rate of a person.

Step 1: rest for 10 minutes

Step 2: measure the volume of air in each breath

Step 3: measure the breathing rate

Step 4: ride a bicycle at 15 kilometres per hour for 10 minutes

Step 5: measure the volume of air in each breath

Step 6: measure the breathing rate

The scientist repeats Step 4, Step 5 and Step 6 at increasing cycling speeds.
The table shows some of the results.

0 500 14 7

1% 1500 14 21 i

20 2000 14 28 :?_

25 2500 16 40 /i

30 2600 20 52 )

35 %600 25 6 4
(i) State the independent j.rariable in the investigation. -

..... % o_f | V&l&[ﬂAm
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ﬂ/ &{ ResultsPlus
/---. Examiner Comments

This answer gained no mark as the candidate has confused the
independent and dependent variables.
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(b) A scientist uses this method to investigate the effect of exercise on the ventilation

rate of a person.

Step 1: rest for 10 minutes

Step 2: measure the volume of air in each breath

Step 3: measure the breathing rate

Step 4: ride a bicycle at 15 kilometres per hour for 10 minutes
Step 5: measure the volume of air in each breath

Step 6: measure the breathing rate

The scientist repeats Step 4, Step 5 and Step 6 at increasing cycling speeds.

The table shows some of the results,

0 500 14 7
H 7
v,
15 1500 14 21
3 7
20 2000 14 8 Y
Y l’l
25 2500 16 40 _ﬁ)
1
30 2600 20 52 \J
35 26060 25 s ¥ |12

(i) State thefindeperident Jariable in the investigation.

(1)

2 ResultsPlus

Examiner Comments

This is an example of a correct answer that gained one mark.
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Question 4 (b)(ii)

This calculation was completed correctly by most candidates. The majority were able to

convert between cm3 and dm?3 and then recognised that they needed to divide the
ventilation rate by the breathing rate. A few candidates converted between the units but did

not continue the calculation further.

(ii) Ata cycling speed of 35 km per hour the person has a breathing rate of
25 breaths per minute.

They also have a ventilation rate of 65 dm? per minute,
Calculate the volume of air, in cm?, in each breath.
[1dm? = 1000 cm?]

LFdet = bS000 e @

25 X 65000 (> = [hQYo00

oo [Ty 0 RN i S cm?
N
\( { ResultsPlus
/'--.. Examiner Comments
This answer gained one mark for the correct conversion of 65 dm3 to
65000 cm3.
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(ii) Ata cycling speed of 35km per hour the person has a breathing rate of
25 breaths per minute,

They also have a ventilation rate of 65dm® per minute,
Calculate the volume of air, in cm?, in each breath.

[1 dm? = 1000 cm’]
U613 1 bSeeo cn? "
- = Qbo=
1.5

2boo

volume = .

N\

ig ResultsPlus
Examiner Comments

This answer gained both marks. The working is shown clearly - a good
example of good practice.
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Question 4 (b)(iii)

This question discriminated well. Many excellent answers were seen that identified trends in
the breathing rate and change in depth of breathing. Many candidates recognised that
increasing the cycling speed would increase the oxygen demand as increased muscle
contraction would require a higher respiration rate. Some candidates understood that
muscles would be more active but did not refer to the contraction of the muscle. A few
candidates gave very vague answers that simply referred to the need for more breathing
when exercising more intensively.

(iii) Comment on the effect of increasing cycling speed on ventilation rate,

Refer to the data in the table in your answer.
(4)

Nentilation cote  was. . 2.0.dmd, thtle ok %3¢ ¥m/n Mo

™\ /
\( ( ResultsPlus

_‘/'--.. Examiner Comments
This answer gained one mark for stating that the ventilation rate
increased with exercise. No more detail is given regarding the changes
in the volume of each breath or the rate of breathing.
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(i) Comment on the effect of increasing cycling speed on ventilation rate.
Refer to the data in the table in your answer.

(4)

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks. The increase in overall rate of
ventilation has been given along with the increasing volume of air in
each breath.
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(i) Comment on the effect of increasing cycling speed on ventilation rate.
Refer to the data in the table in your answer.

| (4)
As %Quﬁ H-- .-.p-gal ..... \neseast veat "lﬂ'{n‘a noincreadts: Tas
B ... 80, LS Ush | rowes.. ks, sl v M&J“m;nm‘[“’"

...... h?mmakm MM i mouM A PACRyy, [YOT, PRI R | PV
ooy co0ls hg,LF‘Lj veekiledion . T "MJU e gines. agonshicaldey
e More. S, Lsnlessned s ————

a\__

ig ResultsPlus
Examiner Comments

This answer gained two marks. The candidate correctly stated that the

ventilation rate increases as does the respiration rate. No reference to
oxygen transport has been given and although muscle activity is
mentioned, there is no mention of contraction.
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Question 4 (b)(iv)

Most candidates recognised that to make the experiment more reliable, more repeats would
have to be carried out.

(iv) State how the scientist could make the investigation more reliable.
(1)

o Rt Wis bl eblgle el people.

‘i&j ResultsPlus
Examiner Comments

This answer gained one mark for the idea of repeats.

(iv) State how the scientist could make the investigation more reliable.

(1)
o Swes et Bedotng e fed.

ﬂR&suﬁsﬂm
Examiner Comments

This answer gained no credit as the candidate has confused the idea of
a fair test with reliability.

43 |International GCSE Biology 4BI1 1BR



Question 5 (a)(i)
Many candidates found giving a formal definition of a gene challenging. Many vague answers

were seen, such as genes coding for characteristics or affecting the phenotype. Strong
answers that gained credit referred to sections of DNA that code for proteins.
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5 The photograph shows a variety of chicken called a silkie chicken.

~ (Source: © YVES LANCEAU/NATURE PICTURE LIBRARY/SCIENCE PHOTO LIBRARY)
Silkie chickens have feathers that have a fluffy appearance.
Feather structure is controlled by a single gene,

The allele for producing silkie feathers (f) I' the allele for producing
normal feathers (F). dapwk— ' ; s

(a) (i) State what is meant bjf the férm g!. I'II;.
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\(/K ResultsPlus
Examiner Comments

This is an example of a correct definition of a gene that gained one
mark.

\. J
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5 The photograph shows a variety of chicken called a silkie chicken.

(Source: © YVES LANCEAU/NATURE PICTURE LIBRARY/SCIENCE PHOTO LIBRARY)
Silkie chickens have feathers that have a fluffy appearance.
Feather structure is controlled by a single gene.

The allele for producing silkie feathers (f) is recessive to the allele for producing
normal feathers (F).

(a) (i) State what is meant by the term gene.

The. chavaetexisfics / featnnn oot ineated. Do yorenks.............

¢ ResultsPlus

Examiner Comments

This is an example of a common error that candidates made.
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Question 5 (a)(ii)

Most candidates were able to correctly give FF and Ff as all the genotypes that would give

normal feathers. A few candidates gave hh in addition.

(i) Give the possible genotypes of a chicken with normal feathers.

AN

ﬂ/ < ResultsPlus
/--.. Examiner Comments

This example did not gain any credit. There is no mention of Ff.

(i%e the possible genotypes of a chicken with normal feathers.

AN

ﬁ( < ResultsPlus
/--.. Examiner Comments

and Ff. One mark was awarded.

This example shows a correct response as the candidate has stated FF
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Question 5 (b)(ii)

Many candidates scored at least two marks. The examiners were impressed with the high
quality of many of the genetic diagrams shown. A few candidates gave incorrect parental
genotypes (often Ff and Ff) and others gave gametes which contained two alleles. Candidates
should try to draw genetic diagrams neatly and clearly label the genotypes and gametes.

(i} Use a genetic diagram to determine the probability of one of the offspring of
individual 6 and individual 7 being a chicken with silkie feathers.
(4)

probability = 50@/0

N

V < ResultsPlus
/--.. Examiner Comments

This answer gained four marks. The diagram is neat and well organised
and the genotypes and gametes are clear.
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(liy Use a genetic diagram to determine the probability of one of the offspring of
individual 6 and individual 7 being a chicken with silkie feathers.
(4)

£ £
Flee |Fe

-

probability = ..~ 2.

a\___

ﬂ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate has drawn the diagram
neatly and although they have not labelled gametes, it is clear that
they have used them correctly.
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(i) Use a genetic diagram to determine the probability of one of the offspring of
individual 6 and individual 7 being a chicken with silkie feathers.

(4)

orobabllity=.Y./° .. o

N\

ﬂR&suﬁsﬂm
Examiner Comments

This answer gained two marks. One of the parental genotypes is
incorrect. The rest of the cross has been carried out correctly so two
marks were awarded.

P
i
e

"’V ResultsPlus
\d

| Examiner Tip

Draw genetic diagrams clearly. Label gametes, genotypes and
phenotypes.
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Question 5 (b)(iii)

This was a challenging question but many candidates were able to gain at least one mark.
Only a minority of candidates recognised that height of chickens would be polygenic and so
have several genes affecting it. Where candidates did score credit, it was frequently due to
referring to environmental factors such as diet.

(iil) The scientist observes that the chickens have either normal feathers or
silkie feathers,

However, the chickens have a wide range of different heights.

Explain why there is a wider range of variation in height than in feather type.

(3)

(Total for Question 5 = 10 marks)

ﬂ/ ResultsPlus
/---. Examiner Comments

This is a good answer that gained two marks. The candidate has
explained that the environment affects height and also stated that
many genes also affect height.
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e scientist observes that the chickens have either norma rs or
Ikie feathers.

However, the chickens have a wide range of different heights.
Explain why there is a wider range of variation in height than in feather type.

* e (3)
HeiQ L 5. Q.. Coohiainsne. Ol A, CLAIDUARAA. DX ...

SNONES. 6). qune... s TG, euaeh. QA QAR et cHwA.....
e TS, CEMAL ARAWARAICKE. . LML, .. L NAMYL. O LGk .

. .'\ B
ﬂ ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate states that
height is polygenic, defines polygenic and also refers to the role of the
environment.

.-'f‘\

/\Vj ResultsPlus

| Examiner Tip
If you use technical terms such as polygenic, always state what the
terms mean.
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(ili) The scientist observes that the chickens have either normal feathers or
= silkie feathers.

However, the chickens have a wide range of different heights.

Explain why there is a wider range of variation in height than in feather type.
(3)

~Erothe YYRe A A AR (ONHNUOW. vOrigeiC 40 thevt.
O € U VI T W === AV T
LAMENS KOV catn keodhe. WIDC. Howovr, hdighy oA
SLONKNAOUS. VOV OVC . A Anere (On. e on axkvemdy.
,,...n.i.d.&.,,.......,..mngg,,..,..nh....,,m.iqms.,...,......s.n.....khg.,m,....,a.u.,,.,..mnng,.,,mm. ..... B

AN Wi alount 40V 0 WAty VOxid¥ion ih heignt.

NS

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for stating that feather type is
discontinuous variation.
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Question 6 (a)(ii)

Many candidates found this question surprisingly challenging. Although there were many
answers that gained all three marks, a signifcant number were unable to state that amylase
digests starch into maltose. Many referred to carbohydrates rather than starch - candidates
should try to give specific details in their answers rather than use broad terms.

(i) Table 1 gives the names of some enzymes, the molecules they digest, and the

products formed.
Complete Table 1 by giving the missing information.
N (3)
amylase —amyhse— sarch maltose
lipase lipid glycerel + 3 faly acids
protease profein amino cids / peplides

Table 1

a\___

ﬂ ResultsPlus
Examiner Comments

This answer gained all three marks. The correct enzymes, substrates
and products are all given.
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(i) Table 1 gives the names of some enzymes, the molecules they digest, and the
products formed.

Complete Table 1 by giving the missing information.
(3)

Anglase Cat maltose
ZZL;WL lipid Jatty aciols
protease ?mm aminoacols

Table 1

I\

ig ResultsPlus
Examiner Comments

This answer gained two marks. Carbohydrate was too vague for the
molecule digested by amylase so no mark was awarded for that row.

-

A\
\
25\ ResultsPlus
\_) Examiner Tip
Be careful with spellings. If the spelling of a word can be mistaken for
another word, the mark will not be awarded. For example, ligase would
not be accepted for lipase.
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Question 6 (b)(i)

This calculation was completed well by the majority of candidates to gain two marks. A few
were able to determine that 4g of lentils would give 4g of protein but then forgot to multiply
this by 46g mass of protein required.
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(b) Table 2 shows the recommended daily amounts (RDA) of some dietary
components for a person.

Table 2 also shows the actual amounts of these dietary components in a person's
diet in one day.

Table 2

(i) One 100g serving of lentils provides 25 g of protein.
Calculate the mass of lentils that contains 46 g of protein.

10051S =

(2)

bexu =Sl

mass of lentils = ..\ &k @

{ ResultsPlus

Examiner Comments

This correct answer gained both marks. The candidate has shown their
working clearly.
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(b) Table 2 shows the recommended daily amounts (RDA) of some dietary
components for a person.

Table 2 also shows the actual amounts of these dietary components in a person’s
diet in one day.

Table 2

(i) One 100g serving of ientﬂs(pmvide—s)ﬁg of protein.

Calculate the mass of lentils that contains 46 g of protein. .
e (2)
=
lODﬁ 18 )

g * 038g

(S Qs: U6
J 3

Kl

mass of lentils = ...\ ¥ g

ResultsPlus

Examiner Comments

This answer also gains two marks. The candidate has used a slightly

different method to the other example but the final answer is also
correct.
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Question 6 (b)(ii)

This question discriminated well and generated an excellent range of marks. Strong answers
identified which of the nutrients were present in sufficient quantities, which were deficient,
and which were in excess and then went on to explain the consequences of each. Some
candidates only considered nutrients that had a deficiency. A few candidates gave the effects
of the diet (e.g. constipation) without linking the effects to specific nutrients. Some
candidates gave confused particular deficiency diseases with the wrong nutrient groups, for
example incorrectly linking scurvy with calcium. The examiners all commented on the
progress that candidates have made with these longer, discussion style questions.
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(ii) Discuss the possible long-term effects of this person eating the same diet
every day.
e DY b\-ﬁd\vg%w'ﬁliupuldq\&qcmuslm&bpﬁrmmmwﬂ
NS neLQs ) g}
B EIAS. 20- B (003 ( i 1. i 0 iy Toey....
LONS9. atein 1e8s Aivwe with | MROWK jess mmm Havoughaus. ey .
. OESEN Sugemy . pUiEKivmey Wan ok e, e Vdomheet. Hodtivaliy, ng :
..O0foim, Yess | coniiup itk Sedks. iy vaavie Strevigihia.. ovidl dleveljoment .

ook ’E‘l A%
CN\U\W\NWWE&%V‘MWG&Tws&mﬂmsamtm“ﬂ?ﬂﬁmouwc\cd\ﬂ
L3Rt T CouVO\ YRSUA.. .. AVESHI . TWATS §9. ecause. ...
IVRRTS. MR VRO 2. YR, Hareed . a6 fort T GRS fhaere. TS

Loes evbean trom TWC pBeson vieedl§ . Bein ViR vequivest ov eare.

........ aﬂu&t&m

a\_

ﬂ ResultsPlus
Examiner Comments

This excellent answer gains five marks. The candidate explains the
effects of vitamin C, fibre, vitamin D deficiencies and also states that an
excess in energy would lead to obesity. The candidate has also
discussed the effects of those nutrients that are present in sufficient
quantities.
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R \ ResultsPlus

Examiner Tip
If a question asks candidates to 'discuss' information, candidates
should explore all aspects of the information.

(i) Discuss the possible long-term effects of this person eating the same diet
every day.

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

........................... Ahe... oo BT veryaly...coM . caste. IS qeran. 39 YONR. ISWes
i 65 ey taee Nawan ©, Colguwn owa Fibke. . Howne o
Llade o colciom s Cogres. 0. WOOXWESS. M. yON. Dones and teeth
..... a Lol WAXes, Ahom. Srroverer.. With, shem. Siokger. Je . paS.B ..

...... con . cos0. & \0ct of WARON and decraase i weaM

AN

%R&sultsﬁus
Examiner Comments

This answer gained one mark. The candidate has correctly stated that
a lack of calcium would lead to weaker bones but gives no further
detail.
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(ii) Discuss the possible long-term effects of this person eating the same diet
every day.

(5)

ﬂlﬂm ....... ,,umumid avaonsly
S T T RS w.ﬁk sitovan. C contmmedd.....
: aw«l iStoi .. Aet. Ha... By J.m‘:ua"'l yibm.u..ﬁ? .........

%@lwﬂﬂﬁMMﬁM PM _CoMSmamad, Meve iron shh .
............. B e e dhe, (r"lmd'm lumal.b;q

_ ResultsPlus

Examiner Comments

This is an excellent answer that gained all five marks. The candidate
discusses each nutrient group in detail.
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(ii) Discuss the possible long-term effects of this person eating the same diet

every day.
(5)

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

alno  Valueing Womcain, nhS Ve vl Ol e eann Y

..... e T T i T

&G L S M,._.' ey e.-g_?wle_u-.u Canmmyr L oAy G- ar Gove e

ResultsPlus

Examiner Comments

This strong answer gained all five marks. The candidate has considered
both deficiencies, excess and sufficient amounts of each nutrient.

\. J
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(ii) Discuss the possible long-term effects of this person eating the same diet
every day.
(5)
ol T LU SN 0120 Y. ATes. 10 bt Lt MOt .. itamin . [33my)

— Mdmmlnéﬂmﬂ!mw mmq )/ﬂﬂMmL mmmm

gty 144 s svemgdlasy.........
................ are 2. Kph.... Shas. porsim. ik nswe. difticuition b gfection .

...... 1M1MMWthmMm}GwaMMWMﬂMTHﬂﬁum

a\_

ig ResultsPlus
Examiner Comments

This answer gained three marks. Vitamin C, fibre and calcium
deficiencies are discussed but no more nutrients are considered.
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Question 6 (b)(iii)

This question was well answered with most candidates gaining at least one mark and many
went on to gain a second mark. Typical correct answers included age, pregnancy, activity
levels and sex. Candidates should be careful to give precise answers, for example, body mass
was a correct answer but simply stating size was not accepted.

(iii) Suggest two reasons why the RDA for energy may not be the actual amount

required by this person.
(2)

oo ROA. TSN

N,
y t{ ResultsPlus
/'--. Examiner Comments

This gained both marks. The candidate has correctly stated that age
and pregnancy will affect the RDA.
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*\ (iii) Suggest two reasons why the RDA for energy may not be the actual amount. -
required by this person. batgnk  WiS3s

(2)

2 We dewdy ¥mew e \n

NS

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for the weight of a person. Height is a
similar idea to weight.

A
/"’

“’\Vj ResultsPlus

| Examiner Tip

If asked for two reasons, make sure that they are distinct from each
other.
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Question 7 (a)

Over half of the candidates were able to state that organs are collections of different tissues.
A significant number of candidates confused the definition of a tissue with organs and
suggested that they are collections of similar cells. Some candidates gave vague descriptions
that suggested that the skin is classed as it has a function in thermoregulation.

7 The skin is an organ involved in temperature regulation.
(a) State why the skin is described as an organ.

4 e s €

ﬁ“rbmfaﬂﬂhwdfﬂfﬂmsMf’f’;)‘vyfffﬂr"ﬂo&m

(1)

Examiner Comments

This answer gained a mark as the candidate has correctly stated that
skin is an organ as it is a collection of tissues.
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Question 7 (b)(i)

Many candidates found this question very challenging and so did not score credit. A large
number incorrectly stated that the capillaries (rather than the arterioles) undergo
vasodilation and that this occurs causing the capillary to widen. A significant number of
candidates also suggested that the capillaries move rather than stating that there is an
increased blood flow to the surface of the skin. Strong answers explained that blood vessels
(or arterioles) undergo vasodilation causing increased blood flow to the skin surface resulting
in increased heat loss from radiation.
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(b) The diagram shows a section of human skin.

hair skin surface pore

capillaries

sweat gland

(i) Explain how the skin capillaries regulate body temperature when the body
temperature increases.

(3)

- J\ B
ig ResultsPlus
Examiner Comments

This answer was awarded two marks for the idea of increased blood
flow through the capillaries and increased heat loss. Vasodilation was
not awarded as it was linked to the capillaries.
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(b) The diagram shows a section of human skin,

hair skin surface pore

capillaries

sweat gland

(i) Explain how the skin capillaries regulate body temperature when the body
temperature increases.

s B Mo o i e i afﬂmm ....... i

wm llllll M ,,@94 w%% yadiokim..

N\

ig ResultsPlus
Examiner Comments

This answer was awarded three marks. No mark was awarded for
vasodilation but three marks were awarded for increased blood flow,
heat loss and radiation.
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Question 7 (b)(ii)

This question generated an excellent range of responses. Candidates are generally well
prepared for experimental planning questions and many scored five or six marks. Candidates
should try to give full experimental details and be clear what they are changing and what
they keep the same. A few candidates wrote very brief answers such as 'Change - drink
temperature, Same - exercise'. Although it is excellent practice to include their plan using the
CORMS structure, candidates should still write an experimental procedure. No marks are
awarded for the quality of written communication but it needs to be clear what the candidate
is planning to do. Candidates should also refer to volumes and masses rather than the vague
term 'amount.’'
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(i) Some people have suggested that drinking warm drinks may cool the body
because it increases the rate of sweat production.

Design an investigation to determine whether drinking warm drinks increases
the rate of sweat production.

Include experimental details in your answer and write in full sentences.
(6)

This is a good answer that gained four marks. The candidate states
that they will use the same people, have one person with hot and one
with cold drinks and goes on to say that they will carry out repeats and
control the volume of drink. The suggested measure of measuring
sweating is too vague.
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(i) Some people have suggested that drinking warm drinks may cool the body
because it increases the rate of sweat production.

Design an investigation to determine whether drinking warm drinks increases
the rate of sweat production.

Include experimental details in your answer and write in full sentences.
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ResultsPlus

Examiner Comments
This is an excellent answer that gained six marks (ORMMSS). The
candidate has structured their answer in terms of CORMS but in doing
so has given full detail to explain each aspect. For example, they have
stated that the people used will be the same age. They have clearly
stated that they will measure the volume of sweat produced rather
than simply suggesting measuring the amount.
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(i) Some people have suggested that drinking warm drinks may cool the body
because it increases the rate of sweat production.

Design an investigation to determine whether drinking warm drinks increases
the rate of sweat production,

Include experimental details in your answer and write in full sentences.

Fa(,&f:ll,,tktt_fﬂﬁ esukoce b the reon
sk e ..kzg'P bhe Sems (o] Vo, f)

Toke Ehe tempudur  of packcipeks
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cetmn g o f (;M b rﬁﬂ‘f (. Mer) iy

_tesn, Repab  Fhe  expepimmb ok [ea)t
o Kameand Cempace  bhe  memg,

<Z£ ResultsPlus
Examiner Comments

This answer gained three marks for changing the temperature of the
drink (C), having same room temperature (S) and doing repeats (R)
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Question 8 (a)(i)

Most candidates were able to correctly identify at least one variable kept the same in the
experiment, often the volume of water or the lamp. Some candidates gave other variables
that were not listed in the method (the question asked for variables that were actually kept
constant, not others). Some candidates also referred to the amount of water or simply the
water, both of which were not equivalent to the volume of water.
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8 A student uses this method to investigate the effect of fertiliser on the growth of
- plant seedlings.

-

- set up two trays with an equal mass of compost in each tray

plant 100 seeds, equally spaced, in each tray
place the trays under the same lamp until the seeds start to germinate
water each tray every day with the same volume of water

add fertiliser to one of the trays every day

| removeﬂve sé_edilngs from each tray every four days for a period of 20 days

dry these seedlings in an oven and find their mass

The table shows the student’s results.

4 | 35 38
12 | 538 Y
6 | 63 | 78
20 68 ' 85

(a) () Givetwo abiotic variables that the student controls.

I

2

Lo an “ bt Y
........... I..‘ o Nl Y ««..gt. ..»Su....m...

(2)

Z ResultsPlus

Examiner Comments

This answer gained two marks for the light intensity and the volume of
water.
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plant seedlings.

A student uses this method to investigate the effect of fertiliser on the growth of

set up two trays with an equal mass of compost in each tray

plant 100 seeds, equally spaced, in each tray

place the trays under the same lamp until the seeds start to germinate

water each tray every day with the same volume of water

add fertiliser to one of the trays every day

remove five seedlings from each tray every four days for a perlod of 20 days

dry these seedlings in an oven and find their mass

The table shows the student’s results.

(a) (i) Give two abiotic variables that the student controls.

4 35 38
8 49 5.8
12 58 6.7
16 6.3 78
20 6.8 85

/ ResultsPlus

Examiner Comments

This answer gained one mark for the lamp. Number of seedlings was
not given credit as the question asked for abiotic variables.
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8 A student uses this method to investigate the effect of fertiliser on the growth of
plant seedlings.

The table shows the student’s results.

(@) (i) Give two abiotic variables that the student controls.
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set up two trays with an equal mass of compost in each tray

plant 100 seeds, equally spaced, in each tray

place the trays under the same lamp until the seeds start to germinate

water each tray every day with the same volume of water

add fertiliser to one of the trays every day

remove five seedlings from each tray every four days for a period of 20 days

dry these seedlings in an oven and find their mass

4 3.5 p 38 5
8 49 5.8 ,
12 58 6.7 e
16 6.3 7.8 3
20 6.8 8.5

o

(2)

AT &4 INETRIC AN ATXANG

uuuuuu

2 ResultsPlus

Examiner Comments

This answer gained one mark for the light intensity. Amount of water
was not equivalent to volume.




Question 8 (a)(ii)

This was a challenging question and only stronger candidates gained full marks. A significant
number of candidates recognised that the water content of seeds would vary but very few
explained that the mass of water does not represent biomass. Many candidates simply
stated that the dry mass is the mass of the seedlings without water.

(i) The student dries the seedlings in an oven to find their dry mass.

Suggest why it is important to use dry mass in this investigation.

(2)

N

ﬂ/ < ResultsPlus
/--.. Examiner Comments

valid comparison.

This answer gained one mark for the idea of ensuring that there was a

(i) The student dries the seedlings in an oven to find their dry mass.

Suggest why it is important to use dry mass in this investigation,

(2)

SO*WFi\*CBM-LAHHS*“xcwvm ........... semﬁ«]swvyw ..........
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ﬂ/ < ResultsPlus
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different.

This answer gained one mark for the idea of water content being
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(i) The student dries the seedlings in an oven to find their dry mass.

Suggest why it is important to use dry mass in this investigation.

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks for the idea of water content being
variable and it is essential to use dry mass to make the comparison
valid.
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Question 8 (b)(i)

This question required candidates to plot three sets of data on a graph and join the points
with straight lines. Most candidates produced excellent graphs and scored at least four
marks. Most selected appropriate linear scales although a few chose unusual increments - it
is good practice to select increments that are easy to use (for example 2s, 5s, 10s, 25s) so that
candidates are less likely to make errors when plotting points. The majority of candidates
labelled axes correctly and were able to join the points with ruled, straight lines. Candidates
should not extrapolate the lines beyond the first and last point.
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(b) (i) Plot a line graph to show the dry mass of seedlings without fertiliser and the = *
dry mass of seed!lngs with fertiliser, fmm day 4 to day 20.

Use a ruler to join your polnts with stralght Ilnes.
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Examiner Comments
This excellent graph gained all five marks. The candidate has labelled
the axes, drawn a key, plotted the points correctly and joined the
points with straight lines.
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(b) (i) Plot a line graph to show the dry mass of seedlings without fertiliser and the
dry mass of seedlings with fertiliser, from day 4 to day 20.

Use a ruler to join your points with straight lines.
(5)
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mass o) Seedlin
wisk  feenlisers

ResultsPlus

Examiner Comments

This graph gained only one mark. The axes are the wrong way round,
no units are given on the axes and only one set of data has been

plotted. One mark was awarded for joining the points with straight
lines.
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(b} (i) Plotaline graph to show the dry mass of seedlings without fertiliser and the
dry mass of seedlings with fertiliser, from day 4 to day 20.

Use a ruler to join your points with straight lines.
(5)
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Examiner Comments

This graph gained four marks. The candidate has extrapolated the line
to the origin so no mark was awarded for the line.

ResultsPlus

Examiner Tip
Do not extrapolate graphs beyond the first and last point.
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Question 8 (b)(ii)

This question discriminated well. Strong answers described the roles of magnesium and
nitrates in producing chlorophyll and amino acids respectively, explaining that they are
necessary for photosynthesis and protein synthesis. Weaker answers tended to focus on one
of the two mineral ions or did not explain their roles, for example, many stated that
magnesium is essential for chlorophyll production but did not go on to explain that this is
needed for photosynthesis.

(i) The fertiliser contains magnesium ions and nitrate ions.

Explain the effect of these two ions on the growth of the seedlings.

WA

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

This answer gained all four marks. The candidate states that
magnesium and nitrates are needed to make chlorophyll and amino
acids and goes on to explain the role of chlorophyll in photosynthesis.
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(i) The fertiliser contains magnesium ions and nitrate ions.

Explain the effect of these two ions on the growth of the seedlings.

(4)

.............................................................................................................................
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ig ResultsPlus
Examiner Comments

This excellent answer gained all four marks. It is written in a logical
sequence and it is easy to spot all four mark points.

P
/"' |

Q ResultsPlus

Examiner Tip
Write answers in logical order - it makes it easier to see if you have
gained all the mark points.

87 International GCSE Biology 4BI1 1BR



(i) The fertiliser contains magnesium ions and nitrate ions.

Explain the effect of these two ions on the growth of the seedlings.

Prowd! p.coﬂﬂ ?rom* y Nci‘raﬂ-
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(4)

_ ResultsPlus

Examiner Comments

This answer gained one mark for the role of nitrate in amino acid
production.

(i} The fertiliser contains magnesium ions and nitrate ions,

Explain the effect of these two ions on the growth of the seedlings.
(4)

D hese M@h@ﬂ%mm\d PeRys de.
s \E.Pu \(6 o

_ ResultsPlus

Examiner Comments

This answer gained no credit. No explanation has been offered other
than both minerals are nutrients.
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Question 9 (a)(i)

Most candidates were able to gain at least one mark by correctly labelling either the anther
of the stigma. A number of candidates labelled the anther as the filament - candidates
should take care that they are accurate with key terms.

9 (a) The diagram shows a pea flower with structures labelled X and Y.

(i) Give the names of structures X and Y.

o gma

N

N i{ ResultsPlus
/--. Examiner Comments

This answer gained two marks as the candidate has correctly labelled
each structure.
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9 (a) The diagram shows a pea flower with structures labelled X and Y.

(i) Give the names of structures X and Y.
(2)

R

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for correctly identifying the stigma. The
anther was incorrectly labelled as the filament.
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Question 9 (a)(ii)

Many candidates found this question challenging and either incorrectly stated that the flower
was wind pollinated or simply stated that the flower could be either wind or insect pollinated.
If asked to make a decision, candidates should not give two alternatives. Strong answers
explained that the flower would be insect pollinated due to the large petals and enclosed
anther and stigma. Some candidates correctly stated that the stigma was not feathery. A
number of candidates misinterpreted the question and explained the events of fertilisation
and fruit formation.
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9 (a) The diagram shows a pea flower with structures labelled X and Y.
X

(i) Give the names of structures X and Y.
(2)

X... SHEoone .
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Explain how two structures, present in the diagram, show how the flower
is pollinated. .
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\/ / ResultsPlus
/---t Examiner Comments

This is an excellent answer that gained all three marks. The candidate
clearly states that the flower is insect pollinated and goes on to state

that the stigma is not feathery and the anthers are located within the
flower.
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9 (a) The diagram shows a pea flower with structures labelled X and Y.
| X

(i) Give the names of structures X and Y.

(2)
) O D — .
Y o 4 711 = T
(i) Explain how two structures, present in the diagram, show how the flower
is pollinated.
(3)
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N &{ ResultsPlus
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This answer gained two marks. The candidate has stated that the
flower is insect pollinated and the petals are large.
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9 (a) The diagram shows a pea flower with structures labelled X and Y.

(i) Give the names of structures X and Y.
(2)

xSﬁgmtk

(i} Explain how two structures, present in the diagram, show how the flower
is pollinated.

(3)

\(/g ResultsPlus
Examiner Comments

This good answer gained all three marks. It is a good example of how a
precise answer can often gain all the marks without filling every line.

< ResultsPlus

| Examiner Tip
Do not feel that you always need to fill all the lines. Look at the
number of marks allocated to a question to give you an idea of the
number of points needed.
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9 (a) The diagram shows a pea flower with structures labelled X and Y.

X

(i) Give the names of structures X and Y.
(2)

(i) Explain how two structures, present in the diagram, show how the flower

is pollinated. Tnscf-)f P‘“Mo&im} (3)
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NS

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that the flower is
insect pollinated. The rest of the answer is not relevant to the question.
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Question 9 (b)(i)

This question was generally well answered with over half of candidates gaining at least one
mark. Most recognised that starch was present in the ungerminated seed but fewer stated
that starch and sugars would be present in the germinating seed. A number of candidates

only referred to sugars in the germinating seeds.

(b) A scientist uses this method to compare the carbohydrates present in

ungerminated and germinating pea seeds.

- carry out an iodine test and a Benedict's test on ungerminated seeds

- soak another set of seeds in water and allow them to germinate in

unsealed jars

« after three days, carry out an iodine test and a Benedict's test on the

germinating seeds

The table shows the scientist’s results.

ungerminated

black

blue

germinating

black

red

(i) State which carbohydrates the scientist identified in the ungerminated seeds

and the germinating seeds.

ungerminated seeds

........... Stan;}z

germinating seeds

(2)

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that starch is present
in the ungerminated seeds. The candidate has incorrectly stated that
the germinating seeds contain only glucose.
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(b) A scientist uses this method to compare the carbohydrates present in
ungerminated and germinating pea seeds.

« carry out an iodine test and a Benedict's test on ungerminated seeds

- soak another set of seeds in water and allow them to germinate in
unsealed jars

- after three days, carry out an iodine test and a Benedict’s test on the
germinating seeds

The table shows the scientist’s results.

black

ungerminated blue

germinating black red

(i) State which carbohydrates the scientist identified in the ungerminated seeds
and the germinating seeds.
(2)

ungerminated seeds

D . 7

% ResultsPlus

Examiner Comments

This answer gained both marks. The candidate correctly identifies the
substances present in both germinating and ungerminated seeds.
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(b) A scientist uses this method to compare the carbohydrates present in

ungerminated and germinating pea seeds.

« carry out an iodine test and a Benedict's test on ungerminated seeds

- soak another set of seeds in water and allow them to germinate in

unsealed jars

+ after three days, carry out an iodine test and a Benedict’s test on the

germinating seeds

The table shows the scientist’s results.

ungerminated black

blue

germinating black

red

(i) State which carbohydrates the scientist identified in the ungerminated seeds

and the germinating seeds.

ung;‘gated seeds
Mr' .......

(2)

germinating seeds

specification.

This answer gained one mark for correctly identifying starch in the
ungerminated seeds. The candidate has incorrectly suggested that
glycogen is present in the germinating seeds - candidates should be
careful to understand the names of all biochemicals listed in the
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Question 9 (b)(ii)

This was a challenging question that many candidates found difficult. Stronger answers that
gained full marks explained that in the germinating seeds, water would activate enzymes that
digest the starch into maltose that is used in respiration. Many candidates appreciated that
starch is a storage molecule in the ungerminated seeds and a few went on to explain that
starch would not affect osmosis. Some candidates gave basic descriptions of the process of
germination.

(ii) Explain the difference in the carbohydrate composition of the ungerminated
seeds and the germinating seeds.

\/ / ResultsPlus

Examiner Comments
This answer gained no marks. The candidate has not given a function
of the glucose - the statement that it is needed for germination is too
vague.
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(ii) Explain the difference in the carbohydrate composition of the ungerminated
seeds and the germinating seeds.
(3)

LAN.CAronYLaates An. unaerminated Seed. 10 00 ked. 45 . SEakth. ...
ADINS a0 Chuom. ThiL 18 energ y £for M e.Coed. whon. H. Staly...
0.0 MINA R e
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iﬁ ResultsPlus
Examiner Comments

This excellent answer gained full marks. The candidate explains that
starch is used as a storage molecule and goes on to explain that it is
digested by amylase (and maltase) in the germinating seed.
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(i) Explain the difference in the carbohydrate composition of the ungerminated
seeds and the germlnatlng seeds.

N\

i( ResultsPlus
Examiner Comments

This answer gained one mark. The candidate has correctly stated that
starch is a storage molecule. They have then stated that the presence
of glucose is due to photosynthesis which is incorrect.
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Question 9 (b)(iii)

This question required candidates to explain the need for oxygen in respiration and
germination. Most recognised that by leaving the tubes unsealed, air would be able to
circulate. Many explained that oxygen would be able to enter for respiration and that waste
carbon dioxide would escape. A number of candidates suggested that oxygen would enter
for photosynthesis. Candidates should make sure that they do not confuse the processes of
respiration and photosynthesis.

(iii) Explain why the jars used in the investigation are not sealed.

ﬂﬂesuﬁsﬂus

Examiner Comments

This answer gained both marks for the idea of oxygen being needed
for respiration. The statement about the need for photosynthesis does
not contradict the answer so was ignored.
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(ili) Explain why the jars used in the investigation are not sealed.
(2)

Sa/%#mrmffwmmdgmf ...... for A—

a\

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark. The candidate has correctly stated that
respiration needs to occur but has not linked this to oxygen.

.-'f H'

- V ResultsPlus

) Examiner Tip

If aerobic respiration occurs, always refer to oxygen.
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Question 10 (a)(i)

This question required candidates to examine the photograph of red blood cells from salmon
and compare them with human red blood cells, stating a difference. Most recognised that the
salmon cells contain a nucleus that is not present in human red blood cells. A few candidates
did not read the instruction in the question to give a difference other than shape and
referred to the biconcave shape of human red blood cells.

10 Red blood cells and white blood cells are two components of blood.
(a) The diagram shows some red blood cells from a fish.

Human red blood cells have a biconcave shape. Fish red blood cells have a more
rounded, sphere-like shape.

o.““.i::';" ‘o

¥ o
o

&

(Source: © STEVE GSCHMEISSNER/SCIENCE PHOTO LIBRARY)

(i) Give a difference, other than shape, between the structure of fish red blood
cells and human red blood cells.

(1)

ey ok an. Adeekeoe. AWCLEMS 2.
N
K( { ResultsPlus
/'--.. Examiner Comments
This answer gained one mark and is an example of a correct answer.
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Question 10 (a)(ii)

Many candidates found this question challenging and did not give full depth and detail. Many
simply re-stated the question stem, suggesting that the shape of the red blood cells meant
that the transport of oxygen was less efficient. Strong answers that gained at least one mark
explained that the presence of a nucleus reduced the space for haemoglobin and often went
on to explain that the human cells have a higher surface area: volume ratio so that there is a
more rapid diffusion of oxygen. Candidates should always try to use technical language such
as surface area : volume ratio and diffusion in their answers.

(ii) Explain why fish red blood cells transport oxygen less efficiently than human
red blood cells,
(2)

o Bocause . have.. oo, yosnded... N lics... Sadhee. Orea....
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N / ResultsPlus

< Examiner Comments
This answer gains one mark for stating that there is a reduced surface

area. No further credit was awarded as there is no mention of diffusion
or movement of oxygen in or out of the blood cells.
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(i) Explain why fish red blood cells transport oxygen less efficiently than human
red blood cells.

f

ﬂ ResultsPlus
Examiner Comments

This answer gained both marks. The candidate clearly states that there
is a reduced surface area and goes on to explain that there is less
haemoglobin in the cells.

(i) Explain why fish red blood cells transport oxygen less efficiently than human
red blood cells.
(2)
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iﬁ ResultsPlus
Examiner Comments

This excellent answer gained both marks. The candidate clearly
explains the reduced haemoglobin and reduced surface area.
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Question 10 (b)

This question asked candidates to explain how the process of natural selection can explain
the evolution of llamas to live at high altitude. Many candidates produced excellent answers
that gained at least three marks with many going on to gain all four. Many candidates are
now well prepared for evolution and natural selection questions. Most recognised that
mutations would lead to the production of variation. Many also stated that some llamas
would have a survival advantage so that they reproduce and pass on the allele. Some
candidates simply reiterated the idea that some llamas would have a survival advantage but
did not go on to explain this. Some candidates focused on the haemoglobin but did not refer
to natural selection.

(b) Llamas are large mammals that have evolved to live at high altitude where there
is less oxygen in the atmosphere.

The red blood cells of llamas can absorb more oxygen than the red blood cells of
animals that live at low altitude.

Explain how llamas have evolved by natural selection to live at high altitude.
(4)
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This answer gained all four marks. The candidate clearly explains that
mutation led to variation, a selective advantage, increased breeding
and the passing on of the mutant allele.
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(b) Llamas are large mammals that have evolved to live at high altitude where there
is less oxygen in the atmosphere.

The red blood cells of llamas can absorb more oxygen than the red blood cells of
animals that live at low altitude.

Explain how llamas have evolved by natural selection to live at high altitude.
(4)

Joh. Lokl Poawa... Fo.. Sariive. S Yiedhe Suough Okyaen. b ..
Data Sl low ok titude. .. Sdoor . Onte Suuivad.. e, paend tle
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/ ResultsPlus

Examiner Comments
This answer gained three marks. The candidate explains that some
llamas survive better, breed and pass the gene on to the next
generation.
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(b) Llamas are large mammals that have evolved to live at high altitude where there
is less oxygen in the atmosphere.

The red blood cells of llamas can absorb more oxygen than the red blood cells of
“animals that live at low altitude.

Explain how llamas have evolved by natural selection to live at high altitude.
(4)

Alamaa. with. boed. Ahal. o BoascR. More. Axygen.. oetier. Survived
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Examiner Comments
This excellent answer gained all four marks. The candidate explains

how genetic mutations led to increased survival and breeding and that
the gene is passed on to the offspring.
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Question 10 (¢)

This question assessed candidates' understanding of the role of phagocytes. Most were able
to gain at least two marks. Many correctly described the process of ingestion of pathogens
and their digestion by enzymes. A few candidates confused phagocytes with lymphocytes
and referred to antibody production. Some candidates gave vague references to phagocytes
destroying harmful substances rather than referring to digestion of pathogens. Candidates
should always try to use technical terms in their answers.

(c) Phagocytes are white blood cells that are transported in the blood.

Describe the role of phagocytes in the body.
(3)
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N / ResultsPlus
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This answer gained two marks for the idea of ingesting bacteria.
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(c) Phagocytes are white blood cells that are transported in the blood.

Describe the role of phagocytes in the body. @‘@ @
(3)

ﬂ ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate correctly
states that the phagocytes engulf pathogens and then digest them
with enzymes.

(c) Phagocytes are white blood cells that are transported in the blood.
Describe the role of phagocytes in the body.

fhanocyhosis
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(3)
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Examiner Comments

This excellent answer also gains all three marks. The candidate clearly
states that the phagocytes engulf pathogens and then digest them.
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(c) Phagocytes are white blood cells that are transported in the blood.

Describe the role of phagocytes in the body.
(3)

.'\ -
ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that phagocytes
engulf pathogens but does not mention enzymes or digestion.
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Paper Summary

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

e ensure that they are familiar with all command words

e show all working for calculations

e practise analysis of data before the examinations

e select linear scales for graphs that have sensible increments
e use accurate, precise scientific vocabulary
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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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