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Introduction

The examiners were impressed with the very high standard of many of the scripts.
Candidates and centres had clearly prepared very thoroughly for the examination and
showed very good knowledge and strong examination technique. Most candidates
demonstrated strong factual recall, were confident using scientific terminology, had strong
mathematical skills and had a good understanding of practical assessment. Some candidates
found aspects of data analysis challenging and had a tendency to confuse the requirements
of the command words, particularly 'describe' and 'explain’'.

For the longer, discussion and evaluate style questions, candidates should be careful to
explore all aspects of data thoroughly and use their own knowledge to add explanations.
Candidates generally showed a good understanding of core practicals - it is important that
candidates have a thorough knowledge of all the core practicals listed in the specification.
Generic practical understanding, such as identifying variables, was generally good.

Questions about the comprehension (question 1) were mostly answered very well with most
candidates showing a strong understanding of environmental issues. A few candidates did
not use key vocabulary accurately, especially when describing mammalian cloning - it is
important to always use scientific terminology accurately.
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Question 1 (b)

This question required candidates to read the comprehension and recognise that whales
were competitors with the megalodon, were better adapted and able to consume more of
the food. Strong answers used accurate terminology such as 'competition for food' and went
on to explain that the megalodon would have less food, would not survive and so would
reproduce less compared with the whales. Weaker answers did not read the passage or
question carefully and suggested that the whales were predators of the megalodon and so
hunted them to extinction. Many candidates gained at least two marks, with a significant
number gaining all three.

(b) Scientists think that the giant, predatory toothed whales that replaced the extinct
megalodon consumed the same sources of food.

Explain how the evolution of giant, predatory toothed whales may have caused
the extinction of megalodon. (lines 5 to 7)

(3)

Aedne Az Yemarn gralloc !wre%w .E e de. conpde fr dle Sope
do S m Lo lesc. “’*‘“‘“"“\5““’“7 ud Hlsicee e

Y / ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate clearly states that
the species were competing for food and that the sharks would have
less food and so reproduce less.

WA\ ResultsPus
e

Examiner Tip

Always use technical terms, such as 'competition’.
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(b) Scientists think that the giant, predatory toothed whales that replaced the extinct
megalodon consumed the same sources of food.

Explain how the evolution of giant, predatory toothed whales may have caused
the extinction of megalodon. (lines 5 to 7)

(3)

megalodon . gor_its_. good.  Since  thew  wholes whee wee ...
marmu&,%m@glndm .............. modd | iL&B.'l;l)\ ....... Cm\dndt{g'r}'“m

e,ugnmg\\‘ujbtzmmmgen’(md |

ﬂ ResultsPlus
Examiner Comments

This is a strong answer that gained all three marks. The candidate
clearly states that the whales out competed the megalodon, gives an
idea that they were better adapted and ate more of the food.
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(b) Scientists think that the giant, predatory toothed whales that replaced the extinct
megalodon consumed the same sources of food.

Explain how the evolution of giant, predatory toothed whales may have caused
the extinction of megalodon. (lines 5 to 7)
(3)

HO“—%LM",QH&G\OR})@QN‘;‘N\\dWmo\dhmuttﬂhﬁq\t
shored concces d food T Thg maaans Mece wosold nok Ve enough
o A feod Co N shhoces andh se D
T whalin wenth veprocuce and 2ok more foodd and ee,
-log"wb(\-»l\“‘-ﬂ*‘o““j'““*"éf\og’ﬂﬂlgt/““’-bf‘rw%

The G d@ded gob sdhdeal uenks and Led -

VoS shecye Lo

N

ig ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate clearly states that
the whales obtained more food, survived, and then reproduced.

(b) Scientists think that the giant, predatory toothed whales that replaced the extinct
megalodon consumed the same sources of food.

Explain how the evolution of giant, predatory toothed whales may have caused
the extinction of megalodon. (lines 5 to 7)

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for the idea of megalodon having less
food. No further credit was awarded.
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(b) Scientists think that the giant, predatory toothed whales that replaced the extinct
megalodon consumed the same sources of food. :

Explain how the evolution of giant, predatory toothed whales may have caused

the extinction of megalodon. (lines 5 to 7)
(3)

Dm\vona{urqhse\e;honﬂaaegfaéw&(Snmefac’consm
th.z.,,..e;..m..s(.'.l..m.ﬂ..m_.f..,m..i.....,,e..a.n..b_l..:...cl._......,’t.h_.e;......8..i.a.n.i..,..,.p..r.e..d.q..{o.w......’s.QQ..’(.h.e..s;.l.......
..ui.h..Q.l.ﬁ.ni....k.ﬂ.....,.h..msr.ﬁ.......a..d..u..[..\.t..l.u.&]........a.d...x'..c;.1’.1..’(Q.@...&....O.M.ﬂ.L....ih.g....m.q%lgfi?’
..en.q.b.l.l..qg......k.h..e..m.......l:o..,.s...u.r..y..l.y..9......5.4.:..h..i..l.L......:}.h.f:.....meg&lgd..Q.m‘...w..ﬁ.m..........
elionnaled fiom the envitonment. The whales possessed cevor
!c.r.a’i.'c.,z.......’[.h.s:....m.eg.a.\..Q...cb.ﬂ.s:..cl..s..c\......:J.Q.i...e.m.th.s...bg....l‘.hﬁm....in.q..r.u.m.!:\ﬁ?..:.___._._._._......

N\

ig ResultsPlus
Examiner Comments

This answer gained one mark for the idea of survival. There is no link
to the idea of better feeding adaptations, reproduction, or
competition.
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Question 1 (c)(i)

This straightforward question was answered well. Candidates were required to describe the
consequences of sulfur dioxide release. Most correctly referred to acid rain and a significant
number of candidates went on to give a consequence. The question asked for biological
consequences - marks were not awarded for references to the erosion of rocks. Weaker
answers often referred to acid rain but did not give any more detail other than vague
statements such as 'affecting organisms'.

(¢) (i) Volcanoes release sulfur dioxide into the atmosphere.

Describe the biological consequences of sulfur dioxide release. (lines 10 to 12)
(2)

Sl AR, 5. JOAE. . AD. IONAR..... St COMSRY.. O A Mo LGS OO

bnc.b.b,w;i-f_mm ....... Catiiesh . Mm,mm&LMM%WMdLCm

.-""F--:

¢ { ResultsPlus
I/--._ Examiner Comments

This answer gained two marks for a correct reference to acid rain and
the idea of killing plants.

(¢) (i) Volcanoes release sulfur dioxide into the atmosphere.

Describe the biological consequences of sulfur dioxide release. (lines 10 to 12)
(2)

.-""F--:

¢ { ResultsPlus
I/--._ Examiner Comments

This answer gained one mark for the reference to acid rain.
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(c) (i) Volcanoes release sulfur dioxide into the atmosphere.

Describe the biological consequences of sulfur dioxide release. (lines 10 to 12)
{2)

Sy Goxde  0iSSOINs in muwatts which  coMses Oud
oo fdd (oo CONend. up in wouotoays o0t s
RS oquahc. plaats. and._0niads.

N\

ig ResultsPlus
Examiner Comments

This answer gained two marks for the references to acid rain and to
killing aquatic animals.
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Question 1 (c)(ii)

This question assessed candidates' understanding of energy flow through food chains.
Candidates were asked to explain why reduced light intensity would lead to damage to food
chains. Strong answers referred to reduced photosynthesis, less production of
carbohydrates, less produced growth and a reduction of food for primary or secondary
consumers. Weaker answers tended to restate the question, ie stating that reduced light
would harm organisms or did not link the loss of light to photosynthesis. Some candidates
confused primary consumers with secondary consumers.

(i) The release of large amounts of dust into the atmosphere reduced
light intensity.

Explain why this would cause a loss of food chains. (lines 9to 11)

_produeer \el)S (] incree me.,

.......... S ?\«emc,mr‘oo ,,,MN}Q) ﬁ)di e\l 2
|GG rakR BERRIMNMAN ﬁﬂ) q HG

\/ / ResultsPlus

Exa miner Comments

This answer gained one mark for the idea of fewer producers. There is
no link to photosynthesis or primary / secondary consumers.
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(i) The release of large amounts of dust into the atmosphere reduced
light intensity. ».

Explain why this would cause a loss of food chains. (lines 9 to 11)
(3)

AN xﬁ\gms&ja%\\\afa&c"épmmjﬂwm
o \g\mm@\mmmgmmyﬁm ...... Al nmye. ..
=50..50 L@‘«ﬁi\w\eméjc)smm,u&: ..... cdg\n#aﬁﬁhqs@\\

........... \%S(dm&*!ak\jjaﬁyj‘\t\%aﬁh&(ﬁﬂg

N

ig ResultsPlus
Examiner Comments

This answer gained one mark for the idea of reduced photosynthesis.

/H;\:'\"-.,
5\ ResultsPlus
Examiner Tip
When discussing the effect of factors on another variable, always give
a direction. For example don't just say, 'less light intensity affects
photosynthesis', instead say 'less light intensity reduces
photosynthesis.'
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(i) The release of large amounts of dust into the atmosphere reduced
light intensity.

Explain why this would cause a loss of food chains. (lines 9to 11)
(3)

e ja.k.h.......;htehs,tj Ae.Sand. dain.. SN | —
el 3..‘_ ........ Te... less.. -&' 0. bathing. Can....\og.... Qloute]
......... aMsmnt... ngw!{\wm}gﬂltﬂu
Ih{gth*ﬁfﬁed ............ Mﬁg“ﬁﬁ .............

2 ResultsPlus

Examiner Comments

This answer gained no marks. The candidate has confused light
intensity with rainfall.

(i) The release of large amounts of dust into the atmosphere reduced
light intensity.

Explain why this would cause a loss of food chains. (lines 9to 11)
(3)

Quofunta audna»»@mhw‘%@»\ebnmmwd%%\m
. \‘5\"}{' Lo '“\Mb%nb 5?&93&'\ Gk QW pueduad.. &W%gfe %rh-mwj

Commmass, o, Mg, Qi Sie..0u e Conkmmn. b Seed.. choiss......
\MM) o AAsia.. Q:&m) Mok

/ ResultsPlus

Examiner Comments
This answer gained all three marks. The candidate clearly refers to less
photosynthesis, less producer growth and less food for primary
consumers.
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(il) The release of large amounts of dust into the atmosphere reduced
light intensity.

Explain why this would cause a loss of food chains. (lines 9 to 11)

St %&94&6/74{%% perd s spacchhe Ss

1l gl grie

|||||||

Examiner Comments
This answer gained all three marks. The candidate correctly refers to

reduced photosynthesis, less glucose production, loss of producers
and loss of food.
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Question 1 (d)(i)

This question generated a mixed range of answers. Strong answers correctly recognised that
if cells were kept in pure water, water would enter the cells due to osmosis causing them to
burst. Some candidates incorrectly suggested that the glucose and salt would provide the
cells with energy. If a question considers cells being placed into solutions with different
concentrations, candidates should think about osmosis occurring.

(d) (i) Explain why the cells in cryozoos are put in salt and sugar solution rather than

pure water. (lines 16 to 18)
(2)

LS\t Sdumee's  Waty  concentralisn % ey thonin (4000

86 dee b diffeence in Mater  feydy  ueker oy
Leave ooy frm  (cg0dous o te Qi @labics .“* i€ et

Wcﬂrmmmin\“““&uﬂ\egumbwnhmumi-hﬂu

Ore olready filed  with water.

\/ / ResultsPlus

Examiner Comments

This answer gained two marks. The candidate clearly refers to the
movement of water (from pure water) into cells, which would cause
them to burst.
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(d) () Explainwhy the cells in cryozoos are put in salt and sugar solution rather than
: pure water. (lines 16 to 18)

.......... epasis., whichwcalld.

|

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks. The candidate clearly states that water
would move into the cells by osmosis and would cause them to burst.

(d) (i) Explain why the cells in cryozoos are put in salt and sugar solution rather than
pure water. (lines 16 to 18)

(2)

...................... So Mk el o in o solden o3dh Mo Same wale convododin
......................... “M.\») Mmh(&&mﬂ@e&%&o@oﬁm&w}

|

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for the reference to osmosis. There is no
statement about the movement of water into the cells or the cells
bursting.
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Question 1 (d)(ii)

This question required candidates to describe the process of mammalian cloning. Strong
answers referred to the transfer of a diploid, or body cell, nucleus into enucleated egg cells.
They then went on to describe the use of an electric shock to start mitosis, producing an
embryo that is then transferred into the uterus of a surrogate mother. Common errors
included: not stating that the nucleus was diploid or from a body cell, suggesting that a
sperm nucleus would be used, not referring to the production of an embryo, and confusing
mitosis with meiosis. Many candidates had clearly learnt this topic well and gained at least
three marks. Some candidates, however, gave vague answers or discussed genetic
engineering so gained no credit.

(i) Describe how scientists could clone a banteng. (lines 18 to 20) Lot ol s
el )

M*MM(#;HWM ....................................

¥

LY
N { ResultsPlus
/'--.‘. Examiner Comments
This answer gained two marks. The candidate correctly states that an
electric shock and a surrogate mother are used. Mark point one was
not awarded as it is not clear which type of nucleus is being
transferred.
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(i) Describe how scientists could clone a banteng. (lines 18 to 20)

ig ResultsPlus
Examiner Comments

This answer gained one mark for the idea that mitosis is involved in
the generation of clones. No further credit is awarded as the candidate
has confused mammalian cloning with micropropagation.

(i) Describe how scientists could clone a banteng. (lines 18 to 20)
(4)

bomteng omgd. Yem fuse Mais woith oty

@au- - enucleate d cell withh o wabd mild. Shedk.

Evertually S will. diwided. loy. mitosis amd atber

........................ Ao S8 e Mo it deve \op Smto embryo
o PWe. Hus. embyye. 1nside  Diwing . 2pedes

e MEeYUS o Ham, )bl e produced  Inio
.................. MWD B8 anisal..

N

ig ResultsPlus
Examiner Comments

This answer gained three marks for the use of an electric shock,
mitosis and placing the embryo into a uterus.
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(ii) Describe how scientists could clone a banteng. (lines 18 to 20)
(4)

nw wtf)df;leVﬁEuumz.]ﬂhwn@fflhfhznremav‘e
...DN&.,.....,.,.?..r,.ca:rn.._a._.........Ca.ﬁ.{:.l..g..fs............e_@.@....;_.aH...._,___,a,n.d,........f:.u.f............Ia.g.n..ﬁ,e.n&?.:ﬁ............l:lf&....inz.a.....
this..cell . fhen. wake ftfes el fectilized. oo

AN

ig ResultsPlus
Examiner Comments

This answer gained no marks. The DNA from the banteng cell is not
clearly from a body cell.

(i) Describe how scientists could clone a banteng. (lines 18 to 20)
(4)

T«kzt&enwdawwfmbogmtntkaﬁanm and
Insectibinto an enucleated egg cell: Use oladric...
Shack 1o allow the Cell todvide by mitoses and forman

030: Implant the ombryointothe utecus apa
ogqi}&ﬂ\()ﬁ\erqul@wﬂ\&mbr)otmyrow

N\

ig ResultsPlus
Examiner Comments

This is an excellent answer that gained all four marks. The nucleus of a
body cell is inserted into an empty egg, an electric shock is used to
start mitosis. The embryo is then placed into the uterus of a surrogate
mother.
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Question 1 (e)

This question required candidates to read the passage and extract information to explain
why there are positive and negative outcomes to releasing cloned mammoths. Strong
answers considered both positives and negatives and went beyond just quoting statements
from the passage. Many candidates correctly stated that the lack of predators would mean
that populations of mammoths could increase out of control, consume too much food and
so affect competitor species. Many also stated that mammoths would release faeces that
would decompose, releasing nitrates and encouraging plant growth. Many candidates also
identified that mammoths reduce methane release so that could reduce climate change.
Weaker answers often recognised that mammoths have no predators and reduce methane
release but gave no further explanation. Weaker answers also tended to only consider
positives or negatives rather than both - the question asked for both sides.

(e) Explain why releasing cloned mammoths could have negative and positive effects
on Arctic biodiversity. (lines 22 to 28) )
.......... oloened . .mammatrs. lecel  to (esS.. hkiooliverybuy .. ..
......... andl.. 0. arieton. .. meantng.. . thaal. M4
Ldlatre. a5 (65 UtdTions. . 3o they. won't.... ewelve. and.
are 65 Jikely 0. SUrVe, . Their.. ate.no. longer...

predaties.. for.. . mammen. .. So... tney. woudn b . ke hukd

\-\.

N / ResultsPlus
/-—-.‘: Examiner Comments

This answer gained one mark for correctly stating that the reduced
methane release would reduce global warming. No credit was awarded
for stating that there are no predators as it has not been linked to the
mammoth population.
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(e) Explain why releasing cloned mammoths could have negative and positive effects
on Arctic biodiversity. (lines 22 to 28)

(3)
M\BMH{D&AJM&% ........ Peuna. sehmecrole. Yo Msease..

50..@.@:&4“::;) ....... o> Sl e &a&a‘ Moo )r\.us ..... G-

2 ResultsPlus

Examiner Comments
This answer gained two marks for the ideas that populations would
become high, reducing food for other species. There are no positive
effects suggested.

(e) Explain why releasing cloned mammoths could have negative and positive effects
on Arctic biodiversity. (lines 22 to 28)
(3)

Ls%ﬁ*ﬂﬂfaoal ..... (,;N:u.n ....... for. ‘ﬂe m::.mma‘t)a ......... 1S o
- b\%k\d\\o\sﬂam.ss ........ Ao Leed O

2 ResultsPlus

Examiner Comments

This answer gained no marks - it is vague and gives no specific
explanation of the effects of releasing the mammoths.
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(e) Explain why releasing cloned mammoths could have negative and positive effects
Arctic b&adlvers . (lines 22 to 28)
mb WSaovanra€ P (3)

............. Wmdﬁmd et mammoths.

wcu\dm%hqvemmt, cedotore. dhgpofone
#Mfﬁ%%wmldum[arg_ea‘maupﬂ[mﬁ
TMMNWLhmqumWLS(M;m
fhot  mummeths eat mdamﬁgraéf/

(guldPo&s;&[jmabufh};m@:hmc’f ............
Rdvantage,  Sinw wamens g ths ke ...

Fectilp. L. Soll M. ol . e an (ncredse ),
AP[ary“S.‘ Maf QC)L (S5 (Total for Question 1 = 18 marks)

proAUWS H\QrQFonQ M(PMQ to sostaim
He Cood han Cﬂn Iwugagflqg tho Pr‘c“ﬁrag
(nsempre , fhaurefere a%0 xreasing STher
ConSomars

% ResultsPlus
Examiner Comments

This answer gained three marks for the idea of overpopulation of

mammoths harming the other species and the increased growth of
plants.
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(e) Explain why releasing cloned mammoths could have negative and positive effects
on Arctic biodiversity. (lines 22 to 28)

AN

ﬂResuﬁsﬁus
Examiner Comments

This answer gained three marks. The candidate explains that the
population of mammoths would increase, that there would be less
greenhouse effect and that there would be more plant growth.
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Question 2 (a)(i)

This question required candidates to describe how to use a potometer to investigate the
effect of light intensity on the rate of transpiration of a shoot. Many excellent answers were
seen and it is clear that most candidates and centres are covering all the core practicals listed
in the specification. Stronger answers described measuring the distance the bubble moves in
a set time - candidates should always give a reference to time when asked how to make a
valid comparison. Stronger answers also described how the light intensity would be changed
by moving the lamp and suggested factors that would need to be maintained to enable a
valid conclusion to be made. It was pleasing to see that many candidates gave key practical
details such as cutting the shoot underwater, drying the leaves and making sure that seals
were secure. Some candidates confused the equipment with equipment used to measure
rates of photosynthesis and suggested counting the production of bubbles. Weaker
candidates often suggested measuring 'water loss' rather than giving a method to measure
the loss or uptake of water.

23 Int GCSE Biology 4BI1 2B



2 Transpiration (water loss) is affected by several environmental factors.
A student investigates the effect of light intensity on water loss from a plant shoot.

The diagram shows some of the apparatus the student uses.

.

The student predicts that water loss from a plant shoot will increase as light
intensity increases.

(a) (i) Describe how to set up and use the student’s apparatus to test this prediction.
. " (4)

osition

ig Examiner Comments

This answer gained three marks for measuring the distance the bubble
moved, in a set time, with the lamp at different distances.
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M4\ ResultsPlus
\,

| Examiner Tip
Always give control variables when planning experiments.
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2 Transpiration (water loss) is affected by several environmental factors.
A student investigates the effect of light intensity on water loss from a plant shoot.
The diagram shows some of the apparatus the student uses.

The student predicts that water loss from a plant shoot will increase as light
intensity increases.

(@) (i) Describe how to set up and use the student’s apparatus to test this prediction.
(4)

?\‘lﬁt ﬁ'. \h e "\:*-«\7& t\aSg, *’Gae, '\:LJ:G_ w‘ﬁ'\
G\Lt«na Q\"l@- o \-am? weay, Y he  shask qwa

Neave 1"C ,,,,, o L Woure . me-ﬁstgm Ahe distana

...........................................................
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y { ResultsPlus

Examiner Comments
This answer gained all four marks. The candidate describes that the

apparatus will be sealed with a bung, the measurement of the bubble
movement, a time taken and repeats at different distances.

' . ResultsPlus
\

Examiner Tip
Always include specific practical details, such as sealing the apparatus,
cutting the shoot under water.
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l 2 Transpiration (water loss) is affected by several environmental factors.

A student investigates the effect of light intensity on water loss from a plant shoot.

The diagram shows some of the apparatus the student uses.

The student predicts that water loss from a plant shoot will increase as light
intensity increases.

(a) (i) Describe how to set up and use the student’s apparatus to test this prediction.
(4)

exiqunk whm. the, Shod 3'”““‘ beoutal

I\

ﬂ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate describes all the

experimental precautions, such as cutting the shoot at an angle
underwater, drying the leaves and goes on to describe the
measurement of the distance moved by the bubble in a set time.

Int GCSE Biology 4BI1 2B 28



2 Transpiration (water loss) is affected by several environmental factors.
A student investigates the effect of light intensity on water loss from a plant shoot.

The diagram shows some of the apparatus the student uses.

The student predicts that water Ioss frorn a plant shoot wiil increase as light
Intensity increases.

(a) (i} Describe how to set up and use the student’s apparatus to test this prediction. -
' (4)

~cuk the Saedk underaker ser m'wmu@w\%

w.-ﬁw.. ....... nﬁma&wa. ?'(bm% FUCTAY mﬁ_@ 39.,(.@»%
Yok Kezp the. end. o B copillogy tde » u‘aw%
Loe ok e

g b end o o capillog Tuow ok gf the _..:f"
untilomaadlr. Joubble Yores then ekt oack i

~ o ther fodom ke (0 comcentrovon ond lemp.

/\

%ﬁ ResultsPlus
Examiner Comments

This answer gained three marks for cutting the shoot underwater,
drying the leaves and controlling the temperature.
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| Examiner Tip
Make sure that control variables are relevant to the experiment.
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Question 2 (a)(ii)

This question required candidates to identify the dependent variable. Most candidates
correctly identified the water loss, transpiration or distance moved by the bubble. A few
candidates confused the dependent variable with the independent variable and incorrectly
stated the light intensity.

N
(i) State the dependent variable in this investigation.

dust L

Y { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for correctly stating that the distance
moved by the bubble was the dependent variable.

(i) State the dependent variable in this investigation.

N { ResultsPlus
/---._ Examiner Comments

This answer gained one mark for correctly stating the water lost.
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(i) State the dependent variable in this investigation.
(1)

N,

ﬁ/ < ResultsPlus
/--.. Examiner Comments

This answer gained no marks - the candidate has confused the
dependent and independent variables.

&4\ ResultsPlus
\

| Examiner Tip
Make sure that you know the differences between the independent,
dependent and control variables.
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Question 2 (b)(i)

This question about the effect of light intensity on water loss of plants was well answered
with most candidates gaining at least one mark. Most candidates recognised that the rate of
water loss increased with increasing light intensity and many correctly stated that this would
cause the stomata to open more. A few candidates incorrectly discussed photosynthesis and
others simply described the patterns rather than referring to the reason for the increased

water loss.

(b) Another student uses the apparatus to collect and process the data.

Table 1 shows their results.

0 2
2 8
10 12
15 12

Table 1

the shoot.

(i) Explain why light intensity changes the mean volume of water lost by

This answer gained both marks for correctly describing the pattern
and then explaining how this is due to stomatal opening.
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(b) Another student uses the apparatus to collect and process the data.
Table 1 shows their results.

5 8
10 12
15 12
Table 1
(i) Explain why light intensity changes the mean volume of water lost by
the shoot.
(2)
This L&hﬁMﬁ%L@tintgnm ............... CY.EaSE. ... Jagre. W.as
NEYL o dOBEEY o L OS aeeeee e
ResultsPlus
Examiner Comments

This answer gained one mark for correctly describing the pattern but
did not give any explanation.
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(b) Another student uses the apparatus to collect and process the data.
Table 1 shows their results.

5 8
10 12
15 12
Table 1
(i) Explain why light intensity changes the mean volume of water lost by
the shoot.
(2)
..... A_xw;...mh?wm*rm;lbmxmmJrnam.)ivmph
LT T T fa.:.;........m..a.,...g..‘..‘..‘..,_.,.,....a«t.r..z........Mﬁpau.....x:..mn...a.t'.ﬁm,
.......... ou F..,..b.!ﬂ....,txan.lﬁi;n.ir.l.f.i.h .

ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that more stomata
open causing increased transpiration.
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Question 2 (b)(ii)

This question presented candidates with unfamiliar data showing the effects of light intensity
on the rate of transpiration from a desert plant. Many candidates gave good answers that
gained at least one mark. Most recognised that the water loss decreased with increasing light
intensity but fewer candidates noticed that the total volume of water lost was lower than the
non-desert plant species. Strong candidates went on to explain that the desert plant may
have fewer stomata and that they open in the dark unlike non-desert plants. Strong answers
also went on to state that the adaptations of the desert plants means that they do not wilt in
hot, dry conditions. Weaker answers tended to purely give descriptions of the data and
offered no explanation. Weaker answers often confused transpiration with photosynthesis
and discussed how photosynthesis would change in the dark and light.

(i) The student repeats the experiment with a plant that is adapted to live in
desert environments.

Table 2 shows the results for this desert plant.

0 6

5 4

10 0

15 0
Table 2

The desert plant has adaptations to survive in desert environments where not
much water is available.

Explain why the results for this desert plant, in table 2, are different from the
results in table 1.

A pHMoWE&W%mM

%{ ResultsPlus
Examiner Comments

This answer gained no marks. The candidate has confused
transpiration with photosynthesis.
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(i) The student repeats the experiment with a plant that is adapted to live in
desert environments.

Table 2 shows the results for this desert plant.

0 6

5 4

10 0

15 0
Table 2

The desert plant has adaptations to survive in desert environments where not
much water is available.

Explain why the results for this desert plant, in table 2, are different from the
results in table 1.

B B Uﬁﬂ&gwm-&&

M..M:ekm&a

g ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate has implied that
water loss is lower and that there is more in the dark. They have then

gone on to correctly state that this is due to stomata opening in the
dark.
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(i} The student repeats the experiment with a plant that is adapted to live in
desert environments.

Table 2 shows the results for this desert plant.

0 6

5 4

10 0

15 0

Table 2

The desert plant has adaptations to survive in desert environments where not
much water is available.
Explain why the results for this desert plant, in table 2, are different from the
results in table 1. '

(3)
............. Dt plante_ore._adaghd bl shrvele,_dvrngfiot_ondopn duteg.

: ResultsPlus

Examiner Comments

This is a very good answer that gained three marks. The candidate has
explained that the plant loses less water and that it will have fewer
stomata and open the stomata in the dark rather than the light.
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(i} The student repeats the experiment with a plant that is adapted to live in
desert environments.

Table 2 shows the results for this desert plant.

0 6

5 4

10 0

15 0
Table 2

The desert plant has adaptations to survive in desert environments where not
much water is available.

Explain why the results for this desert plant, in table 2, are different from the
results in table 1.
(3)

A ‘“\e.'“g,!d‘ "Tﬂﬂ%f-\—j increases. 1Fe. mean.. veluma. ot .

nd’ Aesemuch.. s.;]Er" % "ﬁuﬂkm,e'f:wnmbera{f#om&
), _"{Q lej M‘\ru.b{e ..... one.,. Ser fgss. Ef'rm‘.hn qamngmMe:z 1...&(

...... m:ca'.ud‘ [nﬂ.%%’t&l‘s‘d’%&{‘k{’jﬁhﬁl A0, Ld:f- i lest

o ho wio

g ResultsPlus

Examiner Comments

This is an excellent answer that gained all three marks. The candidate
clearly states that there is less water lost and that there is more lost in
the dark. The candidate correctly explains that the stomata open in the
dark / close in the light and that there are fewer stomata.
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Question 3 (a)

This question was well answered with many candidates gaining both marks. Most candidates
recognised that during exercise the body temperature increases and so sweating increases to
lower the temperature due to the evaporation of water. Some candidates incorrectly referred
to the production of water from increased respiration.

3 Isotonic drinks are often used to rehydrate athletes after exercise.

(a) Explain why athletes lose water during exercise.

ﬂaamlner Comments

This strong answer gained two marks for correctly stating that athletes
sweat to cool down the body.

3 Isotonic drinks are often used to rehydrate athletes after exercise.

(a) Explain why athletes lose water during exercise.
(2)

Because. sweat (S excreted from teie Skin due tb @

- OE0CISe, Qnd 80 theie D00l (0B ook This nogpeny 03
e et and brédhiog fode (c0SE2, QNG QOENALKO.

LSpmauozdcauefrgs o
N,

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating the body sweats but
there is no link to cooling.
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3 Isotonic drinks are often used to rehydrate athletes after exercise.

(a) Explain why athletes lose water during exercise.

|n£ln f et iy ST

(2)

N

ig ResultsPlus
Examiner Comments

This answer gained two marks for sweating linked to the cooling of the
body.

T\ ResultsPlus
\_) Examiner Tip

Make sure that you are specific in your answers. For example, sweating
increases to cool the body, not just control temperature.
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Question 3 (b)(i)

This question presented candidates with data from an investigation into the effect of
rehydration after exercise on the volume and concentration of urine. Many candidates
gained at least two marks for this part of the question that asked candidates to explain the
low volume of urine produced by an athlete who had no drink. Strong answers explained that
the blood water potential (or water concentration) would be very low and that this stimulates
the pituitary gland to release ADH, increasing the permeability of the collecting ducts so that
more water is reabsorbed into the blood. Candidates should always use precise language, for
example, referring to blood water potential (or salt concentration) rather than just 'water
levels in the body'. Some candidates incorrectly stated that ADH would reduce permeability
of the collecting ducts. Some, weaker answers, simply described the volume and
concentration of the urine and gave vague references to the athlete being dehydrated or
retaining water. Candidates should use precise, scientific vocabulary wherever appropriate.
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(b) Isotonic drinks contain salt and sugar solutions that are the same concentration as
normal blood plasma.

A scientist uses this method to investigate how well an isotonic drink
rehydrates athletes.

« three athletes exercise for one hour

« one athlete has no drink

» the second athlete drinks 1000 cm’ of pure water

« the third athlete drinks 1000 cm’ of isotonic drink

« the volume and colour of urine produced by each athlete are measured
one hour later

The table shows the scientist’s results.

no drink 100 very dark yellow
pure water | ' 750 very light yellow
isotonic drink 500 yellow

() Explain the results shown in the table for the athlete who consumed no drink.
(3)

.......... Hag URLAC (S also VeRy Aary yellow
dt,% +O HQPo R ING VOt 2 Nough LICHRZ \n
~

OCHNQu AL 1O

Z ResultsPlus

Examiner Comments

This answer gained no marks. It is an example of an answer that is just
a description of the urine - the question asked for an explanation.
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(b) Isotonic drinks contain salt and sugar solutions that are the same concentration as
normal blood plasma.

A scientist uses this method to investigate how well an isotonic drink

rehydrates athletes.

three athletes exercise for one hour
one athlete has no drink

the second athlete drinks 1000 cm’ of pure water
the third athlete drinks 1000 cm® of isotonic drink

the volume and colour of urine produced by each athlete are measured

one hour later

The table shows the scientist’s results.

no drink 100 very dark yellow
pure water 750 very light yellow
isotonic drink 500 yellow

(i) Explain the results shown in the table for the athlete who consumed no drink.

(3)

~Low_water content Th_blood detected by the hypathalamus , tells piuitary..

........ glands. tv. produce_more. ADH._

—APH causes. the collecting duct. o be. more. permea
k2 te reabsorbed Tip the blead by asmesis..

Z ResultsPlus

Examiner Comments

This is a good answer that gained all three marks. The candidate refers
to blood water content, the role of the hypothalamus, the release of
ADH, the effects of ADH and the reabsorption of water.
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{b) Isotonic drinks contain salt and sugar solutions that are the same concentration as
normal blood plasma.

A scientist uses this method to investigate how well an isotonic drink
rehydrates athletes.

three athletes exercise for one hour

one athlete has no drink

the second athlete drinks 1000 cm’ of pure water

the third athlete drinks 1000 cm?® of isotonic drink

the volume and colour of urine produced by each athlete are measured
one hour later

The table shows the scientist’s results.

no drink _ 100 very dark yellow
pure water 750 very light yellow
isotonic drink _ 500 yellow

(i) Explain the results shown in the table for the athlete who consumed no drink.
(3)

Secreting... MO 48327 0. F k... normoes. DL wonita, Aneeak.s..
AV e Y. Of . E18. . CONECAING,. MACE .. S0, MOBIR
WK ... $2AR SO PR By DS TNORS.... \ApIng s, ekl
SR o T~ SN - ST SR 0L W L s, 2 [ —

/ ResultsPlus

Examiner Comments

This is an excellent answer that shows confident, accurate use of
scientific vocabulary. The candidate correctly refers to osmoreceptors
in the hypothalamus, the water potential of the blood, the role of the
pituitary gland in releasing ADH, the effects of ADH on the collecting
duct and the reabsorption of water.
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P
A

5\ ResultsPlus
\_; Examiner Tip
Always use scientific terms accurately.
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Question 3 (b)(ii)

This challenging question required candidates to give an explanation for the difference in
urine volume released after drinking a rehydration drink compared with drinking water.
Strong answers explained that the athlete who had drunk the rehydration drink would
absorb both water and solutes into their blood so the water potential of their blood would be
lower than the athlete who had drunk pure water. These strong answers often went on to
state that as a consequence, more ADH would be released after drinking the rehydration
drink leading to more water reabsorption. Weaker answers tended to simply describe the
difference in urine volumes rather than focusing on a reason for the difference.

(i) Explain the differences in urine volume and urine colour produced by the
athlete who consumed the isotonic drink and the athlete who consumed
pure water.
(2)

_he athltte uhp drank pure wederwmad G very
low—ene dILVFQ blvod MUS wmoro edey wes

_OXCQHA | Dhis pswhy O QU@ b0

produes i groster and e co)ove ;SASS
\ Qf\fvl }\/} Q/} ]6\{ . (Total for Question 3 = 7 marks)

N
\/ { ResultsPlus

Examiner Comments

This answer gained one mark for stating that the water content of
blood after drinking pure water would be higher.
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(i) Explain the differences in urine volume and urine colour produced by the
athlete who consumed the isotonic drink and the athlete who consumed
pure water.

(2)

e dach b o e phdd P e o,
..... Mikﬁh‘wwxy@f’%ﬂé%
LW“V*:: o ‘% %TLPM«\HL .,L’J\ ,,,,,, % "r A

N_

ﬂ ResultsPlus
Examiner Comments

This is a good answer that gained both marks. The candidate correctly

describes the differences in the blood water potentials and goes on to

explain how this leads to a difference in release of ADH and water
reabsorption.
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(i Explain the differences in urine volume and urine colour produced by the
athlete who consumed the isotonic drink and the athlete who consumed

pure water.

dmeh the sctooic drink. pmdu% 'abff, ent
becasise hu blood cony

i
ig ResultsPlus
Examiner Comments

This answer gained one mark for the idea that the blood concentration
would be normal after drinking the rehydration drink.

(i) Explain the differences in urine volume and urine colour produced by the
athlete who consumed the isotonic drink and the athlete who consumed

pure water.
(2)

-
T ol he bk ot el tobere
..... 250 e el umwth:m Jo o wher dueaR

an oo ik The bl o dik pose wile
km’.m‘i\%ﬁ::ieﬁnymdﬁd: .......... centivind. vere. wailer

- J\ —
ig ResultsPlus
Examiner Comments

This answer gained no marks - the answer is purely descriptive and no
explanation has been given.
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(i} Explain the differences in urine volume and urine colour produced by the
athlete who consumed the isotonic drink and the athlete who consumed
pure water.

(2)

N\

ig ResultsPlus
Examiner Comments

This answer gained two marks - one for the idea of water reabsorption
and the second for the idea that the salt concentration in the blood is
higher (refers to minerals).
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Question 4 (a)(ii)

This question assessed candidates' understanding of the menstrual cycle. Strong answers
that gained both marks stated that LH causes ovulation and that it stimulates the release of
progesterone. Some candidates confused LH with FSH and suggested that it matures eggs.
Some candidates also confused LH with oestrogen and suggested that it maintains the

uterus lining. Many candidates gained at least one mark for correctly stating that LH induces
ovulation.

(i) Describe the functions of LH during the menstrual cycle.
(2)

Lt choilalos ovdalisn and shmdetsc #o prodleckon. oF
PARGRUAIDIN

N
\/ { ResultsPlus
/‘--. Examiner Comments

This is a good answer that gained both marks for correctly stating that
LH induces ovulation and the release of progesterone.

(i) Describe the functions of LH during the menstrual cycle.
(2)

—
\/ /i ResultsPlus

Examiner Comments

This answer gained one mark for the idea of ovulation. There is no
mention of the release of progesterone.
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Question 4 (b)

This question assessed candidates' factual knowledge of the roles of the amniotic fluid and
placenta. Many excellent answers were seen that gained at least two marks, with many
candidates gaining all three. To gain all three marks, candidates needed to explain the
functions of both structures. Strong answers stated that the amniotic fluid prevents physical
damage to the fetus and that the placenta is responsible for diffusion of substances such as
glucose and oxygen from mother to fetus and diffusion of wastes such as carbon dioxide and
urea from fetus to mother. Some answers also correctly stated that the placenta enables
exchange without the mixing of the bloods. Weaker answers tended to use vague terms such
as movement of nutrients or waste. Candidates should always try to name specific
substances, such as oxygen, and give a direction of movement, eg from mother to fetus. A
few candidates incorrectly suggested that the amniotic fluid transfer nutrients.
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(b) The diagram shows a fetus developing in a uterus.

placenta uterine wall

villus

umbilical cord

amniotic fluid

amniotic sac

Explain how the amniotic fluid and placenta enable the safe growth of the fetus.

4 .. n:d}‘»p / fﬁ 0‘2 cidf.. l&
............. Laél}/S / }i Le fmiwmwﬂ/ LJ% ,[p %
A SueS j’ 1}4 . 9/1]— N
vacﬂwck d{m’l

iﬁ ResultsPlus
Examiner Comments

This answer, although not perfectly expressed, gained two marks for
the idea of amniotic fluid protecting from bumps and the transfer of
glucose from mother to fetus.
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(b) The diagram shows a fetus developing in a uterus.
placlenta uterine wall

umbilical cord

amniotic fluid

amniotic sac

Explain how the amniotic fluid and placenta enable the safe growth of the fetus.
(3)

_.ompiokic. fAutd. is. Shockobsaber o, prem:} adhesi

P diflered bady pads.of felus,, Haidain. Constadd Yemperadure
ond. plesduwe... Also, This Skefle.. Pacerdnn ack ossoftes .

?‘feﬂm& mn_c}c?— nnule{m\ and Felod heod. . :Pfeﬂﬁ& Q%jb’km&wvx,
b\cxxj.....carauﬁls ,Qlened

d‘”“"?}"s b Bl i) sl it highloed rxessw
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Pletide He Wews \wilk Qfoses-\e/m? ong Q{m\&Q-k )-lf@‘v:
With Owygen HguCowe ond ‘adibadres it e unbilicd cord by

Ston .

AN

%ﬁ ResultsPlus
Examiner Comments

This is an excellent answer that gained all three marks. The candidate
correctly explained that the amniotic fluid acts as a shock absorber,
states that the maternal blood and fetal blood do not mix, and that the
placenta enables the transfer of glucose, antibodies and oxygen from
mother to fetus.
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(b) The diagram shows a fetus developing in a uterus.

placenta uterine wall

villus

umbilical cord

amniotic fluid

amniotic sac

Explain how the amniotic fluid and placenta enable the safe growth of the fetus.
(3)

Q) t 0. QHJJ e Ps. the beby......
e/ of3n3 enditis

M{eﬁm;nmjj
AN

ﬂ ResultsPlus
Examiner Comments

This answer gained no marks. The comment about the amniotic fluid
keeping the fetus safe is too vague.
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(b) The diagram shows a fetus developing in a uterus.

plac]enta uterine wall

villus

umbilical cord

amniotic fluid

amniotic sac

Explain how the amniotic fluid and placenta enable the safe growth of the fetus.
(3)

The  placentt. (S 0SS Yo, provide. € nAstiens ..
Yo Foe babg. dacivg.efsgnancy through the ...
wmbilica (.. coml,. ond. Al He. copllaries. malatain ...
the qradient  creRed oy AEFOBNON B
s Lo alge hopeens Ui Qpses. S

AN

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the idea of diffusion. No credit was
awarded for the transfer of nutrients as there were no named

nutrients.
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Question 4 (c)(i)

This three mark calculation required candidates to read two values from a graph, carry out a
subtraction and calculate a percentage change. Many candidates were able to complete the
calculation and gain all three marks. Common errors were: not giving the final answer to the
nearest whole number, dividing by the wrong denominator (the question asked for a
comparison with group D), and misreading the graph values.
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(c) Scientists investigated the effects of tobacco smoking and taking mineral ion
supplements on the growth of developing babies during pregnancy.

The scientists looked at four groups of mothers. C D Zm

« Group A non-smokers taking mineral ion supplements m
Group B non-smokers not taking mineral ion supplements GTOKPC
Group C smokers taking mineral ion supplements

«  Group D smokers not taking mineral ion supplements

The graph shows the mean masses of developing babies at 12 weeks of
pregnancy at 24 weeks of pregnancy and at birth (36 weeks).

3000
u === Group A %m
2300 s ---- GroupB = c
2000 s « SR Group e s
Mean mass of i —  GroupD =
developing babying 1500 :
1000 |+ i
500 I -5
mEESTT
o kel
12 24 36

Time in weeks
() Calculate the percentage difference at 36 weeks of the mean mass of babies

from mothers in group A compared with the mean mass of babies from
mothers in group D.
e —

Give your answer to the nearest whole number.

LE> ~ 2200
percentage difference = 6@@%

(3)

/ ResultsPlus

Examiner Comments

This answer gained one mark for correctly reading the values from the
graph and subtracting them (600).
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(c) Scientists investigated the effects of tobacco smoking and taking mineral ion
supplements on the growth of developing babies during pregnancy.

The scientists looked at four groups of mothers.

Group A non-smokers taking mineral ion supplements
Group B non-smokers not taking mineral ion supplements
Group C smokers taking mineral ion supplements

Group D smokers not taking mineral ion supplements

The graph shows the mean masses of developing babies at 12 weeks of
pregnancy at 24 weeks of pregnancy and at birth (36 weeks).

3000
Pive
s=== Group A
2500 _f:m---- Group B
2000 M 4 Group C
Mean mass of fe7imn — GroupD
developing babying 1500
1000 n £
500 -
0 e
12 24 36

Time in weeks

(i) Calculate the percentage difference at 36 weeks of the mean mass of babies
from mothers in group A compared with the mean mass of babies from
mothers in group D.

Give your answer to the nearest whole number.

6 @oph 2o (3)

Hearnnatss Fdeydbpnty
0000 S Gos B foegs
near ‘o
dembm“k\ng
percentage difference = .......... 2 ‘:I ¥ Z .9

N
ResultsPlus

Examiner Comments
This answer gained two marks. The candidate has correctly subtracted

the numbers and divided by 2200 but does not give their final answer
to the nearest whole number.
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() Scientists investigated the effects of tobacco smoking and taking mineral ion
supplements on the growth of developing babies during pregnancy.

mmwnwmdm

mammmmw
Group B non-smokers not taking mineral ion supplements
Group C smokers taking mineral ion supplements
MDMMMMIMW

mﬂnmumof babies at 12 weeks of
at24 ofmgnmqﬁa (36 weeks).
3000 FErT T ]
oo HEHEEHIEEG T S
2000 PFrEEEHEEEAE e
Mean mass of - HHH o @"
developing baby in g 1soo f ¥ :
1@
500
o e .
12 24 36
Time in weeks

B B e Tl | ..ﬂ-'*'!%fw
() Calculate the percentage difference at wuksofﬂuemunm%nbﬁu'
~ from mothers in group A compared the mean mass of babies

‘mcthers I QOUBD. -

Give your answer to the nearest whole number.

0= 2900 ol (3)
o (=] Qs o0© = D Z\oo
ko %0 —La 200 - 21273
percentage difference = 21 %
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N { ResultsPlus
/--._ Examiner Comments

This is an example of a correct answer that gained all three marks. The
candidate shows their working clearly and so is an example of good
practice.

'f‘ \ ResultsPlus
\

) Examiner Tip
Always show all your working clearly - you may get marks even if the
final answer is incorrect.
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Question 4 (c)(ii)

This question generated a wide range of scores. Candidates were asked to comment on the
effects of smoking and taking mineral ion supplements on the fetal growth. Many candidates
scored at least two marks with a significant number going on to score all four. Strong
answers described the decrease in growth due to smoking, the increase in growth due to
taking mineral ions, and gave reasons for the effects, such as the effect of carbon monoxide
and the role of calcium in bone growth. Some excellent answers also recognised that the
effect of smoking was more significant than the effect of mineral ions. Weaker answers
tended to identify one or two patterns, the fact that non-smokers with minerals had the
highest growth but then gave no supporting explanations for the effects. With longer
questions, candidates should identify all trends and patterns and use their own knowledge to
give explanations. A number of candidates suggested that nitrates would need to be
transferred for proteins, which suggests that they confused the mineral requirements of
humans with plants.
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(i) Comment on the effect of smoking and the effect of taking mineral ion
supplements on the growth of babies.

Use the graph and your own knowledge to help your answer.

At Aoder. adang.... oatiena. had . dakem,. oo

¢ ResultsPlus

Examiner Comments
This is a good answer that gained four marks for: stating that smoking

reduces growth, that minerals increase growth, that smoking reduces
oxygen uptake and that oxygen is needed for respiration.
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(i) Comment on the effect of smoking and the effect of taking mineral ion
supplements on the growth of babies.

Use the graph and your own knowledge to help your answer.

<g§ ResultsPlus
Examiner Comments

This answer gained three marks for: identifying the effects of smoking
and minerals on growth, recognising that smoking has a bigger impact
compared with the mineral ions.
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(i) Comment on the effect of smoking and the effect of taking mineral ion
supplements on the growth of babies.

Use the graph and your own knowledge to help your answer.
(4)

Tmflﬁmfh%@(pnhﬂf’.&%k&g&mcafnm ...........
'}\.&mukﬁmn.dbfmwmgnw ...... 0@ At

I\

% ResultsPlus
Examiner Comments

This answer gained one mark for the effect of carbon monoxide. The
reference to healthy growth was not given a mark as it is not the same
as 'more growth'.
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(Il Comment on the effect of smoking and the effect of taking mineral ion
supplements on the growth of babies.

Use the graph and your own knowledge to help your answer.

3mok-rjh°-6°~ Puﬂw,..r Lfjectg...an. ...
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*’U"“La*’bm ooy fjbtxafnhﬂz\

/

?‘( ResultsPlus
Examiner Comments

This answer gained two marks for identifying the effects of smoking
and mineral ions on growth. The reference to poisons is too vague as
the mark needed a reference to carbon monoxide.
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(i) Comment on the effect of smoking and the effect of taking mineral ion
supplements on the growth of babies.

Use the graph and your own knowledge to help your answer.
(4)
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Y / ResultsPlus
/'--.‘: Examiner Comments

This answer gained four marks for: identifying the effects of smoking

and mineral ions on growth, stating that smoking leads to less oxygen
and respiration and stating that iron is needed for red blood cells and
calcium for bones. Note that nitrate would not have been accepted as
an example of a mineral.
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Question 5 (b)(i)

This question required candidates to interpret the data to determine how many other
sequences would code for the same sequence of amino acids. Most candidates reached the
correct answer. Some candidates suggested the answer was four - the question asked for
other sequences.

69 Int GCSE Biology 4BI1 2B



Question 5 (b)(ii)

This challenging question generated a good range of answers. Many excellent, very strong
answers were seen that explained that some mutations would lead to the same amino acid
which would produce the same protein and that mutations for amino acids not in the active
site may have less effect. Some candidates gave excellent answers that explained that some
mutations may occur in non-coding DNA or that they may result in recessive alleles that
would not have an effect if there was also a dominant allele. Weaker answers tended to focus
only on the fact that some amino acids have more than one code and so would not change.

(i) Explain why most genetic mutations have no effect on the phenotype of
an organism. ;

Use the information in the table and your own knowledge in your answer.

(3)
cbaltms

jonw .............. sk.;.lk ........... ped pule_‘?'nr;mc}km.nummn!wwtm‘lh
.amtair ............. ‘n - S N S n Hn...:.-...c.ua&..v.\dl ........... .t.e..o(:ﬁTm ............. {Q} DNR .......... P o

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

This excellent answer gained all three marks. The candidate clearly
states that some codons still code for the same amino acids, that the
mutations may occur in non-coding DNA, may be recessive or may not
change the active site.
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(i) Explain why most genetic mutations have no effect on the phenotype of

an organism.
Use the information in the table and your own knowledge in your answer.
(3)
CBusn Sttt M om Gl cote fu same gmne
YT 12T S N RV o ) W VS SV SO TV S (O o SO
..... o B SN 0E N ok (hengean gt bbb

|

iﬁ ResultsPlus
Examiner Comments

This strong answer gained all three marks for correctly stating that the
amino acids may not change, the active site may not change and that
the protein is the same.

(ii) Explain why most genetic mutations have no effect on the phenotype of

an organism.
Use the information in the table and your own knowledge in your answer.

(3)

..... C.CoAlSC... AT ~ Seme .. ;4 i Y f na...AC (. c!fj

km/@, o~ v{‘!'aplf; Fgpe s of. ;::.a..c(.m.._x .............. 3...5;»_ ..............................

Hq’z/ ........... avell j'm/" S l) 7- S. G B ‘-‘W"tfno

£ 2.

|

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks for correctly stating that the amino
acids may not change and that protein will be the same.
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(ii) Explain why most genetic mutations have no effect on the phenotype of

an organism.
Use the information in the table and your own knowledge in your answer.
(3)
ANy codons cede o €= I i OIRE i Gonine acta
L2 Exe Soene erolehs s wede L..2..58...xkecsinee
Aoe s .. nel .. et S
oY~ O = <8 LA o PR kLA LA
prokels ishihv comgleaEntey A8 resbe owesmes

Examiner Comments
This strong answer gained all three marks for correctly stating that the

amino acids would remain the same, that enzymes would still bind the
substrates and that there is no change in protein structure.
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Question 5 (b)(iii)

This question required candidates to identify one factor that would increase the rate of
mutations. Most candidates were able to correctly identify one factor, the most common
correct factors were: smoking, ultraviolet radiation, X-rays, gamma rays and chemical

mutagens.

IVl VELELIIVE QUUkEle U AV vl

(iii) State one way that the incidence of mutations can be increased.

exposire to pmiivg. yadiation Yueh @) gamme va

< F LW =

(1)

N (: ResultsPlus
/--.. Examiner Comments

This answer gained one mark for correctly stating ionising radiation.

5{1\\. Coad T WL LankE fxnwm
(iii) State one way that the incidence of mutations can be increased.

N

)
=

-/

ResultsPlus

Y'/"'-\-l‘- Examiner Comments

This answer gained one marks for correctly suggesting gamma rays.
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Question 6 (a)(i)

This calculation required candidates to determine the ratio of lipid to protein to
carbohydrates. Most candidates were able to correctly calculate the ratio. The calculation of
ratios is a mathematical skill listed in the specification.

6 The photograph shows a fish called tilapia. This type of fish is often grown in
fish farms.

{Source: © DAVID NUNUK / SCIENCE PHOTO LIBRARY)

(a) Tilapia are a good source of nutrients for humans.

The table shows the percentage of the daily requirements for humans of three
nutrients provided by a portion of tilapia.

.

lipids 16
protein 38
carbohydrate 16

(i) Use the table to determine the ratio of lipid to protein to carbohydrate.

Give your answer in the form 1:n: 1

(1}

ratio=1: 2—57.5 e |

R

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating 2.375.
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6 The photograph shows a fish called tilapia. This type of fish is often grown in
fish farms.

(Source: © DAVID NUNUK / SCIENCE PHOTO LIBRARY)
(a) Tilapia are a good source of nutrients for humans.

The table shows the percentage of the daily requirements for hurnans of three
nutrients provided by a portion of tilapia.

lipids ' 16
protein 38
carbohydrate 16

(i) Use the table to determine the ratio of lipid to protein to carbohydrate.

Give your answer in the form 1:n: 1
L ? « (1)
[LzBE Ak

ratio=1: 2 |

AN

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for correctly giving the ratio as 1:2:1.
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6 The photograph shows a fish called tilapia. This type of fish is often grown in
fish farms.

(Source: © DAVID NUNUK / SCIENCE PHOTO LIBRARY)

(a) Tilapla are a good source of nutrients for humans.

The table shows the percentage of the daily requirements for humans of three
nutrients provided by a portion of tilapia.

lipids 16
protein 38
carbohydrate 16

(i) Use the table to determine the ratio of lipid to protein to carbohydrate.

Give your answer in the form 1:n: 1
(1)

Vb 3% \G
| e

ratio=1:.. VA1

N

ig ResultsPlus
Examiner Comments

This is an example of an incorrect answer where the candidate has not

divided by the correct number.

Int GCSE Biology 4BI1 2B 76



Question 6 (a)(ii)

This question assessed candidates' understanding of the food test core practicals. There are
four practical food tests that candidates need to know: starch, glucose, protein and lipid. This
question required candidates to describe how to test a sample of fish for lipids. Most
candidates were able to gain at least one mark. Most candidates described the emulsion test
that produces a cloudy, white emulsion. A common error was to describe the use of ethanol
but without adding water. Some candidates correctly suggested using the Sudan Il test along
with the production of a red layer of liquid. A few candidates confused the lipid test with the
test for protein or the test for sugar.

(i} Describe how to test a sample of tilapia to show the presence of lipid.
(2)

\( < Examiner Comments

This excellent answer gained two marks for: adding water and ethanol,
the production of a cloudy white emulsion.

N ResultsPlus
D

Examiner Tip

Make sure you know all four food tests.
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(i) Describe how to test a sample of tilapia to show the presence of lipid.
. (2}

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks for the use of Sudan Ill and the red
colour that results from it.

A

(i) Describe how to test a sample of tilapia to show the presence of lipid.

(2)

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the use of Sudan Il but the colour
change is incorrect so no second mark was awarded.
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(i) Describe how to test a sample of tilapia to show the presence of lipid.

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the positive result of the emulsion
test. Mark point one was not awarded as there is no mention of water.
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Question 6 (a)(iii)

This straightforward question assessed candidates' factual knowledge of the role of proteins
in the diet. Most candidates were able to correctly state that proteins are essential for growth
or repair of tissues. A few candidates incorrectly stated that proteins are used for insulation
of energy.

(iii) Tilapia has high levels of protein.

State one function of protein in the human body.
(1)

SLeTTn 4 SUM 0,50 o 1 (TR gLo 3G S ST S

- #\

Y { ResultsPlus
/--.. Examiner Comments

This is an example of a correct answer that gained one mark - the use
of protein for repair.

(iii) Tilapia has high levels of protein.

State one function of protein in the human body.
(1)

o buldve e

o= -I:\

N { ResultsPlus
I/--.. Examiner Comments

This answer gained one mark as an equivalent to growth.
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Question 6 (b)(i)

This question required candidates to calculate the mean rate of increase in mass of tilapia.
Most candidates were able to correctly determine the mean increase and most were then

able to go on to divide this by seven to determine the rate of increase. The question asked
for the answer to be given to three significant figures which most candidates did correctly.
The most common error seen was confusing significant figures for decimal places.
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[b)(/SCIentists have produced genetically modified (GM) tilapia that grow faster.

Scientists investigate thegrowthoftheseﬁhﬂtllaplawnpmdwm
non-genetically modified (non-GM) tilapia.

This is the scientists’' method.

«  set uptwo.equally sized tanks contatnlE water
«  put non-GM tilapia Inw

+  put an equal mass o@t&hph into the second tank

« feed the fish in eachtankthesamemmofﬂ_ n pellets

The mass of each type of fish was measured at the start of the investigation and
after seven months.

A measure called the feed conversion index was also calculated for each type

of fish,

The table shows the scientists’ results.

non-GM 1250 2830 19
s

GM 1250 3750 1.2
(i) The mean rate of increase in mass of the non-GM tilapia during the seven

months is 226 g per month.

Calculate the mean rate of increase in mass, in g per month, of the GM tilapia.

Give your answer to three significant figures.

(2)

750 250 o2 7
A~ % ——
=35 7.1 — ﬁ#&_

- lzyd.a
—

L

mean rate of increase = . A2
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\/ { ResultsPlus

/'--.. Examiner Comments
This answer gained one mark for correctly calculating the mean rate of
increase. The candidate has not given the answer to three significant

figures.

) Examiner Tip

"’ \ ResultsPlus
\

Don't confuse significant figures with decimal places.
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(b) Scientists have produced genetically modified (GM) tilapia that grow faster.

Scientists investigate the growth of these GM tilapia compared with
non-genetically modified (non-GM) tilapia.

This is the scientists' method.

+  set up two equally sized tanks containing water

« put non-GM tilapia into one tank

«  put an equal mass of GM tilapia into the second tank

+ feed the fish in each tank the same mass of protein pellets

The mass of each type of fish was measured at the start of the investigation and
after seven months,

A measure called the feed conversion index was also calculated for each type
of fish,

The table shows the scientists’ results.

non-GM 1250 2830 1.9

GM 1250 3750 12

(i) The mean rate of increase in mass of the non-GM tilapia during the seven
months is 226 g per month. 15R0

Calculate the mean rate of increase in mass, in g per month, of the GM tilapia. 1600
Give your answer to three significant figures. 2 Cnﬂ
6

28301250 221531 7

R O
~11.50 ,9.65_; e THL

‘57'50 6001—-*
. Y

mean rate of increase = 35? g per month

ResultsPlus

Examiner Comments

This answer gained both marks. The candidate has correctly calculated
the mean rate of increase and gone on to give the final answer to three
significant figures.
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Question 6 (b)(ii)

This question required candidates to extract data from a table and rearrange a formula to
calculate the mass of feed pellets given to tilapia. Most candidates were able to correctly
calculate the mass and gain the mark. A few candidates rearranged the formula incorrectly.

(i) The feed conversion index is a measure of the mass of protein pellets used
compared with the increase in mass of tilapia.

It is calculated using this formula.

total mass of protein pellets used
feed conversion index = P P

increase in mass of tilapia

Use the information in the table to calculate the mass of protein pellets given
to the non-GM tilapia.

W (1)
X /
18 = MW 15307(\,0] = 3002

\$30

3002
mass of protein pellets = m;"'g

AN

d
~

V < ResultsPlus
/--.. Examiner Comments

This is a correct answer that gained one mark.
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(i) The feed conversion index is a measure of the mass of protein pellets used
compared with the increase in mass of tilapia.

It is calculated using this formula.

total mass of protein pellets used
increase in mass of tilapia

feed conversion index =

Use the information in the table to calculate the mass of protein pellets given
to the non-GM tilapia.

s < Jeed Conversion x JVCIEN i 1hass
;—,&l-‘?xlﬂﬁ -“LI'ZCI-L\

mass of protein pellets = q&qqg

(1)

I\

iﬁ ResultsPlus
Examiner Comments

This answer is incorrect, the candidate has selected the wrong
information from the table.
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Question 6 (b)(iii)

This challenging question required candidates to use the equation for feed conversion index
and the data in the table to suggest reasons for the lower index for the GM tilapia. Many
candidates correctly recognised that a low efficiency meant that the growth of the GM tilapia
is higher with the same mass of food. Only a minority of candidates went on to suggest
reasons for the higher growth rate, such as the presence of more digestive enzymes, the
release of less faeces or a lower respiration rate of the fish. Most candidates gave
descriptions of the data without suggesting reasons for the differences.

(iii) Suggest why the GM tilapia have a lower feed conversion index than the
non-GM tilapia.

(2)

G tapa. guows fastin: b ponaumes o pallets faoten: Fostons.
potun ayeted, fastin. Beakdown o protei wts ameioacdaby. .
pﬁobdmmw%u?uu&mmAjmw,arWMgt?
Bplsutigua ( Jgapin t it hasTiatg asiond,

I,

Y / ResultsPlus

< Examiner Comments

This is an excellent answer that gained two marks. The candidate has
correctly stated that the GM tilapia grows faster and then goes on to
suggest reasons such as the faster breakdown with peptidase
enzymes.

=7 . ResultsPlus
KD

Examiner Tip
The command word 'suggest' means that the context may be

unfamiliar but you need to use your own knowledge to think of an
answer.
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(iii} Suggest why the GM tilapia have a lower feed conversion index than the

non-GM tilapia.
(2)

Thtﬂf”ﬁﬁc.ﬂl.l\&_ anedltfreol Hlapion A5 adaplest do .. 0

?‘S ResultsPlus
Examiner Comments

This answer gained no marks. The candidate has not suggested any
explanation for the difference in the index and has simply described
the difference in efficiency.

'(iii) Suggest why the GM tilapia have a lower feed conversion index than the
non-GM tilapia. e 3_3% Ty A = 3°°.°9U'('z)
........... &cmw&e-hc%l"ﬁhmpmnigh\:hftd‘re.sstnﬂqa :
o8 tx. doesn't wnoye AYOUnd much. #ed A 1Y ig
geneiteala maditied so ik gmus: AiCkAy. o mithook:..

mnc‘n 50001 LML, en .. @ais. a\80 ek mrge{...

Al mun H-.p 0 P ~ e

|

ig ResultsPlus
Examiner Comments

This strong answer gained two marks for correctly stating that the GM
tilapia grows faster and that it may move less.
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(i) Suggest why the GM tilapia have a lower feed conversion index than the

non-GM tilapia.
(2)

é’ Of """"CTMe,a-MalQr than ..@M .. Non- GJH

‘FLSZLJ‘J"':‘EM#CHPM ........ fooed oo

/

i( ResultsPlus
Examiner Comments

This answer gained two marks for correctly stating that the GM tilapia
would be larger and that the non-GM tilapia may eat less of the food.

(iii) Suggest why the GM tilapia have a lower feed conversion index than the

non-GM tilapia.
(2)

Lpecause had o iShel.. Mease. o mass. Luin ae
2 OMAR. (n 088, 0. pokean. pedier | (aM. coudd 2.
YT T TGN (WS V 7 B XS T T T ———

. ;\ -
ig ResultsPlus
Examiner Comments

This answer gained one mark for stating that the GM tilapia grew
more. No other explanation is given so no more marks were awarded.

<<<<<<<<<<
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Question 6 (b)(iv)

This practical skills question asked candidates to give an abiotic factor that would need to be
kept constant. Candidates were told in the question stem that the food mass and tank sizes
were kept the same and were asked for other factors. Most candidates correctly stated
temperature, pH or oxygen concentration. A number of candidates incorrectly listed biotic
variables such as predator number - candidates should be clear on the difference between
biotic and abiotic factors.

(iv) Both groups of fish were fed the same mass of pellets and placed into the
same sized tanks of water,

Give one other abiotic factor that the scientists should keep constant.

(1)
f—_\ (.ﬂ"""-"‘
I\ 7
y ( ResultsPlus
/--.. Examiner Comments
This answer did not gain any marks as the fish number is not an
abiotic factor.
- adib B L U 1= T MIV[TA TR DT ey Bk -
(iv) Both groups of Fsh were fed the same mass of pellets and placed into the
same sized tanks of water.
Give one other abiotic factor that the scientists should keep constant.
(1)

.................................................... The wot webse  quillty of wete

N\

y (: ResultsPlus
/--.. Examiner Comments

This answer gained no marks - phrases such as 'water quality' are too
vague. Candidates should always give specific factors.
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(iv) Both groups of fish were fed the same mass of pellets and placed into the
same sized tanks of water.

Give one other abiotic factor that the scientists should keep constant.

ig ResultsPlus
Examiner Comments

This gained one mark - oxygen is a correct abiotic factor.

(iv) Both groups of fish were fed the same mass of pellets and placed into the
same sized tanks of water.

Give one other abiotic factor that the scientists should keep constant.

TL{ wake M.
Rt

(1)

N\

ig ResultsPlus
Examiner Comments

This answer gained one mark - pH is a correct abiotic factor.

(iv) Both groups of fish were fed the same mass of pellets and placed into the
same sized tanks of water.

Give one other abiotic factor that the scientists should keep constant.

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark - temperature was the most common
correct answer seen.
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Question 6 (b)(v)

This question generated an excellent range of responses. Candidates were asked to evaluate
the validity of a conclusion that the GM tilapia would be better for the environment and
reduce disease. Strong answers explained that the GM tilapia grow faster and waste less
food. Strong answers often went on to state that the feed conversion index shows that the
GM tilapia would waste less food and may release less faeces, both of which would reduce
decomposition, the chance of eutrophication and the loss of oxygen due to bacterial
respiration. Some candidates correctly explained that there was little evidence for a
reduction in disease spread from the data and that the GM tilapia would have similar
genetics and so may be more susceptible to disease. Many candidates also correctly stated
that there was no statement regarding sample size or that the experiment would need
repeating. Only a few candidate suggested that the GM tilapia could have other negative
environmental impacts, such as escape resulting in competition with wild fish. Many
candidates wrote very strong answers that explored the data and included knowledge from
the specification and gained at least three marks. Weaker answers tended to gain one or two
marks for describing the data patterns, but often gave no evaluation of the conclusion.
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(v) The scientists conclude that farming GM tilapia is better for the environment | "~
than farming non-GM tilapia. This is because the GM tilapia would result in >

less nitrate in the water and cause less spread of disease. o yae d-
Evaluate this conclusion. P

Use the information in the table and your own knowledge in your answer.
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ﬂR&suﬁsﬁm
Examiner Comments

This is an excellent answer that gained five marks. The candidate
describes that the GM tilapia grow more and eat more food. They also

explain that food waste leads to bacterial decomposition and link this

to oxygen. The candidate also explains that the GM tilapia genetically
may be more susceptible to disease.

(v) The scientists conclude that farming GM tilapia is better for the environment
than farming non-GM tilapia. This is because the GM tilapia would result in
less nitrate in the water and cause less spread of disease.

Evaluate this conclusion.

Use the information in the table and your own knowledge in your answer.
(5)

&Mf.’IQqu15b&{'1(er ........ and..scientists. conclusion....
lfnga,hfjC;Mhlc:’a;qumwﬁgﬂ&rmmrgfhm
..J.Q.Ej.m.{% ...... hﬂue....‘i.'n.....,be, .......... o lﬁ-}ﬁ_gﬁsbmmnapfqmwuch .................

can.... 5ﬂmd.._.__.dl£q._m5.......@a.mfﬁ?...,......Q..Q.M_.....&:T_.IQP..ZQ....MJH ..... be ...
mvzgummM+ﬂc{ISeqj‘a5 ...... and..ave- better .. he..mu.se ..............................
there will . beleﬁm}m,,lgm%ewqm—mmy
]n%jreﬁf.rqhamand ......... ’ﬁfﬁaxfognmugfqrmﬁo?
and... J&fﬁm’[&rppﬂuhan%qnnam-G-Ml-;lp;fmq

N,

ﬂﬂesuﬁsﬂtﬁ
Examiner Comments

This answer gained two marks for correctly stating that the GM tilapia
grow faster and that there is less respiration.
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(v) The scientists conclude that farming GM tilapia is better for the environment
than farming non-GM tilapia. This is because the GM tilapia would result in
less nitrate in the water and cause less spread of disease.

Evaluate this conclusion.

Use the information in the table and your own knowledge in your answer.

(5)

A4k

% Examiner Comments

This is an excellent answer that gained all five marks. The candidate
clearly explains that there would be less plant growth, less bacterial
composition, less respiration and oxygen usage. They also described

that the GM tilapia are more efficient at eating the food and release
less waste.
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(v) The scientists conclude that farming GM tilapia is better for the environment
than farming non-GM tilapia. This is because the GM tilapia would result in
less nitrate in the water and cause less spread of disease.

Evaluate this conclusion.

Use the information in the table and your own knowledge in your answer.
(5)

..... S Wexe. \1?3k’r{—ap\aw’f5undefwﬁev

<g§ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate correctly states that the
GM tilapia are heavier, need less food to reach the same mass, cause
less eutrophication, and there is less decomposition.
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Paper Summary

Based on their performance on this paper, candidates should:

e Have a full understanding of all the command words listed in the specification.

e Use scientific terminology accurately.

e Read questions thoroughly so that answers relate directly to the questions posed.

e Have a full knowledge of all the required maths skills.

e Have a thorough knowledge of all practical terminology, such as biotic and abiotic factors.
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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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