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Introduction

The examiners were very impressed with the high standard of many of the answers presented by
candidates. Both candidates and centres should be commended on their hard work in preparing
for the examination. Most candidates were confident with the use of scientific vocabulary,
handled data with skill, fully understood the different command words used in questions and had
excellent mathematical skills. Paper 2B always begins with a comprehension that sets a context
for the questions that follow. The questions are usually synoptic and come from a range of
different topic areas in the specification and often assess different assessment objectives. In this
series, the comprehension focused on water pollution and the questions came from all topic
areas. Whilst many candidates answered questions confidently, some candidates found some
aspects of the paper challenging. Common errors included: confusing accuracy with reliability
when analysing unfamiliar practical work, not giving enough detail to gain full marks for a
question, and placing the events of protein using the vocabulary associated with protein
synthesis accurately. When asked to suggest how accuracy can be improved, many candidates
simply stated that the experiments could be replicated - this would improve reliability rather than
the accuracy of a practical method. Protein synthesis is a topic area that many candidates find
challenging and it is important that terminology such as transcription and translation are used
accurately. Mathematical skills were generally excellent but candidates should always be careful
to convert units when necessary. It was very pleasing to see how well most candidates tackled the
two longer, evaluative questions - candidates are now answering these questions well by
exploring data fully, describing patterns and commenting on the quality of experiments.
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Question 1(a)

This question required candidates to give a definition of the term, 'homeostasis'. Most candidates
were able to correctly describe homeostasis as the maintenance or control of the internal state of
an organism. Some candidates defined specific examples of homeostasis, such as
thermoregulation, suggesting that homeostasis only applies to temperature regulation.
Candidates should have a full understanding of all terminology listed in the specification.

Scientists are looking for ways to prevent river pollution. One way is to reduce
the risk of pollution from fertilisers and from cattle urine and faeces. Woodchip
bioreactors are being trialled in agricultural fields that are near to rivers. These
bioreactors are pits filled with woodchips and denitrifying bacteria. Water

30  drains through these bioreactors, which helps to remove nitrates before they
reach the rivers. In some countries, efforts are being made to replant forests
in areas upstream of rivers to reduce river flooding and the risk of untreated
sewage release.

(a) Rivers have a homeostatic effect on nature, This is similar to the role of
homeostasis in humans,
State what is meant by the term homeostasis (lines 2 and 3).

ResultsPlus

Examiner Comments

This excellent answer gained one mark for stating that homeostasis is the maintenance of
internal body conditions.

-
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(M4 ResultsPlus

\J Examiner Tip

Make sure that you know definitions of all words used in the specification.
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Scientists are looking for ways to prevent river pollution. One way is to reduce
the risk of pollution from fertilisers and from cattle urine and faeces. Woodchip
bioreactors are being trialled in agricultural fields that are near to rivers. These
bioreactors are pits filled with woodchips and denitrifying bacteria. Water

30 drains through these bioreactors, which helps to remove nitrates before they
reach the rivers. In some countries, efforts are being made to replant forests
in areas upstream of rivers to reduce river flooding and the risk of untreated
sewage release,

(a) Rivers have a homeostatic effect on nature. This is similar to the role of
homeostasis in humans.
State what is meant by the term homeostasis (lines 2 and 3).

_ ResultsPlus

Examiner Comments

This answer did not gain the mark and is an example of a common error. The candidate has
specifically referred to thermoregulation rather than homeostasis in general.

Scientists are looking for ways to prevent river pollution. One way is to reduce
the risk of pollution from fertilisers and from cattle urine and faeces. Woodchip
bioreactors are being trialled in agricultural fields that are near to rivers. These
bioreactors are pits filled with woodchips and denitrifying bacteria. Water

30  drains through these bioreactors, which helps to remove nitrates before they
reach the rivers. In some countries, efforts are being made to replant forests
in areas upstream of rivers to reduce river flooding and the risk of untreated
sewage release.

(a) Rivers have a homeostatic effect on nature. This is similar to the role of
homeostasis in humans.
State what is meant by the term homeostasis (lines 2 and 3).
(1)

......... Are. CONA__OF QN \odetN0\ . enuonvIent .

: ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that homeostasis is the control of an
internal environment.

4 Int GCSE Biology 4BI1 2B



Question 1(b)

This question assessed candidates ability to calculate the mean number of hours that individual
pipelines release sewage. It was pleasing to see that most candidates were able to extract the
information from the text and correctly calculate the answer as 250 hours.

— '
(b) Calculate the mean number of hours that each pipeline released sewage into
rivers in 2022 (lines 7 and 8).

300 opd__ 0w
3o0opd - 97p E/‘%;

\p o

(1

mean number=.... 2850 ... hours

AN
\( '{ ResultsPlus
/‘--.. Examiner Comments

This is an example of a correct answer. The candidate has also shown their working - an
example of good practice.

lf \ ResultsPlus
\

Examiner Tip

Always show your working when performing calculations.
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(b) Calculate the mean number of hours that each pipeline released sewage into
rivers in 2022 (lines 7 and 8).

2006000
= ——

Jo0 ©

(1)

= 269

b TR

150

mean number=._....~2 ......hours

h\,.
ResultsPlus

Examiner Comments

This is another example of a correct answer where the candidate has clearly shown their
working.
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Question 1(c)ii

This example assessed candidates' understanding of how farming can lead to pollution in rivers
and affect biodiversity. Many outstanding answers were seen that gained all four marks. The
process of eutrophication due to the release of fertilisers and the development of
anoxic conditions due to bacterial decay and respiration were well understood by many
candidates. This topic is clearly an area that many candidates are very familiar with and many
wrote detailed, well sequenced answers that used excellent terminology. A few candidates gave
vague answers about potential harmful toxins affecting species - to gain marks at GCSE level,
candidates should ensure that they add sufficient depth and detail to their answers. When
answering questions such as this, candidates should think about the mark allocations before
putting pen to paper and make sure that they have at least four points (for a four mark
question).

,

(i) Explain why rivers near to farms may have low biodiversity {IIT'\ZS 13to0 16),
(4)

Rivee seac. Jaawn. avay. Lu...o. Ao A»gd‘m@ lns o it Fhtra.....
Klirge...ox. 4«««4(6 /mM s, el can.

<{ '{ ResultsPlus
b/‘---.. Examiner Comments

This excellent, detailed answer gained all four marks. The candidate correctly states that
fertiliser and nitrates would run off into the river and cause algal growth. They go on to state
that there is less light and photosynthesis and so oxygen levels become lower.
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(i) Explain why rivers near to farms may have low biodiversity (lines 13 to 16).

s o Que 1o Reoduamon. e YoRees. e, %mm
o fogos \emu u\m m A Plee (R (o 005 0.

m% e Ooge o e e o ook B
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M. mm useuplm ma.em ,,,,,,,,,

G&% ckm Do (o
e dook G Dgn. (hm s Oye. Wik tu m St
Dppest 0ot s mmh yers 06 om0 Yove oy edors -

<g£ ResultsPlus
Examiner Comments

This excellent answer gained all four marks. The candidate states that eutrophication occurs
due to fertiliser runoff and that dead algae are decomposed resulting in high rates and
respiration and oxygen loss. The answer appears well planned as there is a natural
sequence to the events.
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(ii) Explain why rivers near to farms may have low biodiversity (lines 13 to 16).

(4)

fa.uefgﬁnvmddﬁwmd

belomen.. . GNnOXIC 2 NS v\o

Drogbyemby- e

: ResultsPlus

Examiner Comments

This excellent answer gained all four marks. The candidate correctly states that manure is
released into the river causing eutrophication, and that the algae block light, are
decomposed and the river becomes anoxic.
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—

@E)ypmain why rivers near to farms may have low biodiversity (lines 13 to 16).
—_ ——

(4)

A U A N P D A A P P A P e T PP A e P

: ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that oxygen levels decrease so fish are
unable to respire.
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Question 1(d)i

This question assessed candidates understanding of the function of FSH in a slightly unusual
context. Most candidates correctly stated that a reduction in FSH would mean that fewer eggs /
follicles mature. A few candidates confused FSH with LH. Most, however, understood the role of
FSH in the menstrual cycle.

(d) Oestrogen and progesterone in polluted water lower the levels of FSH and LH
in mammals.

(i) State why lower levels of FSH can reduce fertility In mammals.
m

ﬂFISHMwM%ma}rm&amafw&( .............................................

FSH CAVRA . an. ... 283 4o Mabe, low bevels

N

N { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for correctly stating that FSH matures eggs - the mark could
also be awarded for the second sentence (that a lack of FSH means eggs may not mature).

(d) Oestrogen and progesterone in polluted water lower the levels of FSH and LH
in mammals.

(iy State why lower levels of FSH can reduce fertility in mammals.
(1}

Y%\\tn\gwm\%\m\%c;qma_\s\\m.shmu\wﬂm\

seindainaner  Mad
,...Sag_____.__p_..tm__%s}c.se..s.mn,e........sx.uA...g...\;}\‘&&r_mh_ﬁ‘_g_.___%&n.q..s___.  UYLINES W) CHET T .1 S W

.-""F--:

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

This answer did not gain any credit. The candidate has an understanding of the roles of the
different hormones but has confused the exact role of each hormone.
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(d) Oestrogen and progesterone in polluted water lower the levels of FSH and LH
in mammals.

(i) State why lower levels of FSH can reduce fertility in mammals.
(1)

ResultsPlus

Examiner Comments

This answer did not gain any credit. The candidate has appreciated that FSH targets the
ovaries but has not stated that it stimulates egg development / maturation.

(d) Oestrogen and progesterone in polluted water lower the levels of FSH and LH
in mammals.

(i) State why lower levels of FSH can reduce fertility in mammals.
m

T e chiadabt Yoo ovurien Logs 4o cronke \w .....
A ol e bl ko

AN
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that less FSH would result in fewer eggs
maturing.
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Question 1(d)ii

This question assessed candidates' understanding of the role of LH. Many correctly stated that
with less LH, fewer eggs would be released or that the role of LH is to induce ovulation. Similarly,
to part (d)(i), some candidates appreciated that the different hormones all have roles in the
menstrual cycle but confused the roles of each, with some suggesting that LH induces maturation

of eggs.
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N
(ii) State why lower levels of LH can reduce fertility in mammals.
n

limitH nedease of 099/ oveclation.

a\ o
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that a lack of LH would limit ovulation.

S - - K

(i) State why lower levels of LH can reduce fertility in mammals.
m

...........LH........_._,Shmu..\.a:k.C§.....,ﬁt&.c......,é.ﬁc.oncD.f.lr..a,.....5..ﬁ..z:..&..l.q.l......C.[{,\C.LI,QLAT_H.QM&..__.._
m\awﬁéﬁa{mvcm&;\fw{gmh@

a\ -
ResultsPlus

Examiner Comments

This answer gained no credit. It is an example of where a candidate understands that the
hormones regulate the menstrual cycle but has confused the functions of each hormone.

(i) State why lower levels of LH can reduce fertility in mammals.
(1y

Tt yeddtes the ovulation.

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark for the idea that ovulation is reduced.
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Question 1(e)i

This question assessed candidates' understanding of the process of osmosis and the function of
the large intestine in a different context. Strong answers correctly explained that if there was less
movement of salt into the blood, the water potential would be higher and so less water would be
absorbed by osmosis. Candidates should be careful when writing about the movement of water
by osmosis - it is important to state whether they are referring to concentrations of salt or water
and in most situations, it is better to refer to movement from a higher water potential to a lower
water potential. A number of candidates wrote answers about the kidney - the question stem
referred to movement of salt in the large intestine. It is important for candidates to read all the
words in question stems - a common error, especially when candidates are understandably
nervous in the exam room, is to focus on key words in the question and rush pen to paper.
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(e) @ Pathogenic bacteria produce poisons that prevent the active transport of salt
into the blood vessels surrounding the intestines.

Explain why preventing the transport of salt into the blood vessels will cause
more water to be present in faeces (lines 22 to 24).

_ ResultsPlus

Examiner Comments

This answer did not gain any marks. The candidate has not considered how a lack of uptake
of salt into the blood would affect the movement of water.
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. " - v d
{e) (i) Pathogenic bacteria produce poisons that prevent the active transport of salt
into the blood vessels surrounding the intestines.

Explain why preventing the transport of salt into the blood vessels will cause
more water to be present in faeces (lines 22 to 24).

o Tons el e sy o Glgeo Unter , 5o th cellecting

ResultsPlus

Examiner Comments

This answer gained no marks. The candidate has unfortunately referred to the uptake of
water in the kidney.

P!
g =t

- V ) ResultsPlus
ey

| Examiner Tip

Be careful to read questions carefully and structure your answers in the light of the
information given. It is easy, when nervous in the exam room, to focus on a few key words in
a question and miss the context.
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(e) (i) Pathogenic bacteria produce poisons that prevent the active transport of salt
into the blood vessels surrounding the intestines.

Explain why preventing the transport of salt into the blood vessels will cause
more water to be present in faeces (lines 22 to 24).

(2)

2 This nesoMs 10 )ess salt e bloed  and. Mane  wele D Cofeandn
ooneentoatioh '-ﬂ.'olmd,g ...... S walepr e_nk.ns dangc...

Indeghing. by Osmosts . because  lange . \.n‘kéahht has Iowe,n
Poteniia\ Yhan The  Soods |

_ ResultsPlus

Examiner Comments

This answer gained both marks. The candidate has clearly referred to the increased water
concentration in the blood, the process of osmosis and the fact that less water is absorbed.

 aloaksd Y
(e) (i) Pathogenic bacteria produce poisons that prevent the active transport of salt
into the blood vessels surrounding the intestines.

Explain why preventing the transport of salt into the blood vessels will cause
more water to be present in faeces (lines 22 to 24),
(2)
Thns il bad b o dlonture s SDmens os  rag.
ookl potedell a8 Sy ol @kl u«“hh{yw, ............

kol dn. Wos- &wp. tdertineg, SO, ot W) ger {5
ortazs) M-fw_wﬁduw,ww vatbe  wsll bt pudtenF

foaces,

o o twae il b e louane

_ ResultsPlus

Examiner Comments

This excellent answer gained both marks for correctly stating that the water potential of the
blood would be higher so less water would enter by osmosis.
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Question 1(e)ii

This question assessed candidates' understanding of how the use of antibiotics has led to an
increase in antibiotic resistance in bacteria. Many excellent answers were seen that gained
all three marks. Many candidates correctly stated that mutations occurred, that the bacteria
would survive, reproduce pass on the allele. A few candidates confused resistance with
immunity and incorrectly referred to bacteria becoming immune to antibiotics and
producing antibodies. Candidates should be careful when using terms such as resistant and
immune - they have very different meanings.
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(i) Explain why overuse of antibiotics has led to an increase in antibiotic-resistant
bacteria (lines 24 and 25).
(3)

Examiner Comments

This excellent answer gained all three marks for the ideas of mutation, survival and
reproduction.

(iiy Explain why overuse of antibiotics has led to an increase in antibiotic-resistant
bacteria (lines 24 and 25).
(3)

1 oviabhcs ot OAused 4R~ SO AU s

Ve, nCrang  oh~bioht - reSwtet oackeg.

AN
ResultsPlus

Examiner Comments

This excellent answer gained all three marks for the ideas of mutation, survival,
reproduction, and passing on the allele.
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(i) Explain why overuse of antibiotics has led to an increase in antibiotic-resistant
bacteria (lines 24 and 25).

(3)

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark for the idea of mutation. The candidate then incorrectly
suggests that the bacteria could then avoid immune responses.

Int GCSE Biology 4BI1 2B
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(i} Explain why overuse of antibiotics has led to an increase in antibiotic-resistant
bacteria (lines 24 and 25).

(3)
-—Mnu& ..... hovs. . develaptd. ..amn.. nn.&i....huii-.:t........e:..,.,,n.'r.:.l.mns. ..........................
e B A AROAS 10y SMS.. (lgma pmacgbes) produecie.
e AL AVES. O e OVEY MR Ha AN OIS MEAMING ...
LsaMen . e are. ... r..x,’.u.;du..........-.gmin,...‘.w..-'!:m ...... PR PONS A NS

e AL AN . ABNR,.... e Ape R ARG A SO

a\ o
ResultsPlus

Examiner Comments

This answer gained no marks - the candidate has confused the development of resitance
with immunity.

et
A

A ResultsPlus
\_:

) Examiner Tip

Make sure that you understand the difference between immunity and resistance.

22 Int GCSE Biology 4BI1 2B



Question 1(f)i

This challenging question assessed candidates' understanding of the function of denitrifying
bacteria and how their use would reduce river pollution. Strong answers correctly stated that the
bacteria would convert nitrates into nitrogen and so there would be less risk of eutrophication in
the rivers. Some candidates simply stated that the nitrate runoff would reduce - this phrase was
given in the text. An example of the pollution, such as algal, growth, was required in the answer
for mark point two as the term, 'pollution’ was in the question stem.

Int GCSE Biology 4BI1 2B 23



TN an ol ivease in ankiifickie resisbnnk  bacbiiien .
(f) (i) Explain how woodchip bioreactors reduce pollution in rivers (lines 27 to 31).

ResultsPlus

Examiner Comments

This excellent answer gained both marks for correctly stating that the bacteria convert the
nitrates into nitrogen gas and there would be less eutrophication.

( ms¥1 .Fj M bﬂChfiA'_ng;q,lq,ﬂ.q Jh H f"s'a" ........................ o
(f) (i) Explain how woodchip bioreactors reduce pollution in rivers (lines 27 to 31). smﬂ"

L Y EP R W1 7Y EN S -1kt

i e nibeafeS Yo nitleanl  (9a8d

~f4¢m-sj&4¢d1nwmqmﬁ'0pb;ﬁf LA
Y Ao NN € T N £

a\ o
ResultsPlus

Examiner Comments

This excellent answer also gained both marks for correctly stating that the nitrates are
converted into nitrogen gas and there is less eutrophication.
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(f) (i) Explain how woodchip bioreactors reduce pollution in rivers (lines 27 to 31).
' ' (2)

..ol.mj.ninﬂ........ma.m........Uhi.ch....,.Lnn.mm.s.......n.'»..l;m.t.es..n.._._.}55.......mmo.u:xng.........m...,,....................,,,,,,,....,

Jnofmbal.. DN YAkes nis  con  reolace. POMMAY OO N S INEES

a\ -
ResultsPlus

Examiner Comments

This answer did not gain any marks. Reduced nitrate release and pollution are given in the
text and the question stem.

Y
//("\

Q) ResultsPlus

Examiner Tip

Make sure that you add full details to your answers and show off your knowledge.

Int GCSE Biology 4BI1 2B
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Question 1(f)ii

This question assessed candidates' understanding of the effects of reversing deforestation. Many
excellent answers were seen that gained both marks. Many candidates appreciated that trees
would absorb water, would release water through transpiration, and would stablise soil to reduce
erosion. Many candidates used impressive, highly detailed terminology such as increased rates of
infiltration and interception. Weaker answers tended to give vague statements such as trees
blocking water.
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(i) Explain why replanting forests in areas upstream of rivers will reduce flooding
(lines 31 to 33).

fhe uvs% ok g can o
_Uia J(\«e %‘:fw’aik@u  slteas f(%(«mﬂ
RCUI) S e piemed i e sal].

(Total for Question 1 = 18 marks)

(2)
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¥ () |
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\

WS {le U, clﬁ:-fu@hn 54004 s
T ey ok gl oo Lekosly

a\ -
ResultsPlus

Examiner Comments

This excellent answer gained both marks for the idea of soil erosion, water uptake and
transpiration. The candidate has also continued an answer from a previous question on the
page - if candidates need extra space they should use additional paper as there is a risk that
answers written elsewhere in the booklet could be missed.

/f_‘-

\) \ ResultsPlus

Examiner Tip

If you need more space, use extra pages rather than writing in other areas of the booklet.
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(i) Explain why replanting forests in areas upstream of rivers will reduce flooding
(lihes 31to 33). ‘ ;

B i e nol sl abd

d\:.wﬁ Lml 5. [i [QVLI'}R-‘JE Omi wﬁt .......
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...0* wo}u\_ meéqcu._% “004“’“3

_ ResultsPlus

Examiner Comments

This answer gained one mark for the idea of trees absorbing water.

(ii) Explain why replanting forests in areas upstream of rivers will reduce flooding
(lines 31 to 33).

(2)

_ ResultsPlus

Examiner Comments

This excellent answer gained both marks for stating that the trees bind the soil together and
absorb water.
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(i) Explain why mwﬁ areas upstream of rivers will _rglg_ﬂn_n_dlpg_
~ (lines 3110 33). = B ' -

(2)

ITatal fav Niiaskiam 1 — 10 maal-=1

This answer gained one mark for the uptake of water by plants.

Int GCSE Biology 4BI1 2B

29



Question 2(a)ii

This question assessed candidates' understanding of the process of inhalation. Candidates were
asked to interpret a graph that showed the change in lung volume and explain the change. Strong
answers stated that the volume was increasing and that this would be due to the contraction of
the diaphragm and intercostal muscles, the lowering of the diaphragm, the outward movement
of the rib cage and a reduction in pressure in the thorax. Several candidates referred to point X as
being a point when exhalation was occuring and Y as a point when inhalation was occurring -
candidates should be careful to use precise language as the question asked for an explanation
for the change in volume between X and Y. Most candidates gained at least one mark with many
going on to gain all three.

(i) The graph shows how the volume of air in the lungs changes over time.

A Y

Volume of
airin lungs

-
»

Time

Explain the change in volume of air in the lungs from point X to point Y.

N
\/ { ResultsPlus

Examiner Comments

This answer gained one mark for the idea that the volume at Y is higher than at X. No real
explanation for the change in volume is given.
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(i) The graph shows how the volume of air in the lungs changes over time.

r 3 Y

Volume of
airin lungs

P
»

Time

Explain the change in volume of air in the lungs from point X to point Y.

ResultsPlus

Examiner Comments

This is an excellent answer that gained three marks. The candidate clearly describes the
increase in volume and then explains this in terms of the contraction of diaphragm,
intercostal muscles and the decrease in thorax pressure.
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(i} The graph shows how the volume of air in the lungs changes over time.

L] Y

Volume of
air in lungs

..
L

Time

Explain the change in volume of air in the lungs from point X to point Y.
(3)

ﬁ( ¥ {’QM 9.4./, + e L:nyL\MLJu&faL%a\;wh;mmi

.[/’NM (5 Lass wnfn+&\u%5Tk1Mmm

V“'-u»x.n(w"‘—ﬂ"{'fh"i')'/*’kidnbs ....... kMLr\hMj
(,,Msw-l:whh’td}a&un-/a)-(vh-lm,ghmmsz

: ResultsPlus

Examiner Comments

This answer gained one mark for the idea that inhalation has finished at Y. The candidate
has mentioned the intercostal muscles but not that they contract.
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(i) The graph shows how the volume of air in the lungs changes over time.

4 Y

Volume of
air in lungs

-
L

Time

Explain the change in volume of air in the lungs from point X to point Y.

s cemled

(3)

W"mm&&NMPWnGMMS ........... wWihda, aatewnf

/ ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that the volume increases.

ad G
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(i) The graph shows how the volume of air in the lungs changes over time.

A Y

Volume of
airin lungs

-
-

Time

Explain the change in volume of air in the lungs from point X to point Y.
(3)

Examiner Comments

This excellent answer gained all three marks. The candidate clearly states that volume
increases and explains this in terms of the action of the diaphragm and intercostal muscles.
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Question 2(b)

This question assessed candidates' understanding of the reabsorption of glucose in the kidney in
an unusual context. Many excellent answers were seen with most gaining at least one mark and
many going on to gain all three. Most recognised that diabetic urine must contain glucose as ants
are attracted to it and many then went on to state that the proximal convoluted tubule (PCT)
must not be able to reabsorb all the glucose by active transport. Where candidates did not gain
all three marks, it was often for not referring to the PCT or active transport.

(b) People with a condition called diabetes often have very high blood sugar.

Urine from people with diabetes attracts ants but urine from people without
diabetes does not attract ants.

Ants are insects that are attracted to glucose.

Explain why people with diabetes produce urine that can attract ants.

(3)
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Examiner Comments

This answer gained one mark for correctly stating that the urine had glucose presentin it.
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(b) People with a condition called diabetes often have very high blood sugar.

Urine from people with diabetes attracts ants but urine from people without
diabetes does not attract ants,

Ants are insects that are attracted to glucose.

Explain why people with diabetes produce urine that can attract ants.
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Examiner Comments

This excellent answer gained all three marks. The candidate correctly states that the PCT has
not absorbed all the glucose into the blood and so it is present in the urine.
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ople with a condition called diabetes often have very high blood sugar.

(grfne rogwl_e wit iabetemut urine from people without

oes not attract ants.

Ants are insects that are attracted to glucose.

Explain why people with diabetes produce urine that can attract ants.
{3}
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Examiner Comments

This answer gained one mark for the presence of glucose in the urine.
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(b) People with a condition called diabetes often have very high blood sugar.

Urine from people with diabetes attracts ants but urine from people without
diabetes does not attract ants.

Ants are insects that are attracted to glucose.

Explain why people with diabetes produce urine that can attract ants.

Pmbbm in ktd’“’{j

(3)
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Examiner Comments

This excellent answer gained all three marks for correctly stating that glucose would be
present in the urine as it is not all reabsorbed in the PCT.
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Question 3(b)i

The context of this question was a practical investigation into the effect of light intensity on the
width of the pupil. In this first part, candidates had to calculate a mean value and give their final
answer to two significant figures. Most candidates gained both marks with a few mistaking

significant figures for decimal places.
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(b) A teacher investigates the effect of light intensity on pupil diameter.
This is the teacher’s method.
« cover a student’s eyes with a mask
+ set the light intensity in the room to a low level
« remove the mask and wait 20 seconds
+ record an image of the student's pupil and iris with a camera
+ measure the diameter of the pupil on the image using a ruler
+ repeat two more times at the same light intensity
The teacher repeats the experiment at different light intensities.
The table shows the teacher’s results.

1 8.1 8.4 82 §.20
2 7.8 7.5 7.4 7.6
3 35 3.2 36 3.4
4 2.1 2.2 22 2.2
5 22 2.1 19 2.0

() Calculate the mean pupil diameter for the light intensity of 1 arbitrary unit.

Give your answer to two significant figures.
(2)

.\ % g4 4 2 = 24.7
3

- 523

mean pupil diameter ....... 31.20- mm

ResultsPlus

Examiner Comments

This answer gained one mark - the candidate has correctly calculated the mean but given
their final answer to the wrong number of significant figures.
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(b) A teacher investigates the effect of light intensity on pupil diameter.
This is the teacher’s method.

cover a student’s eyes with a mask

set the light intensity in the room to a low level

remove the mask and wait 20 seconds

record an image of the student’s pupil and iris with a camera
measure the diameter of the pupil on the image using a ruler

repeat two more times at the same light intensity

The teacher repeats the experiment at different light intensities.

The table shows the teacher’s results.

1 8.1 84 8.2

2 7.8 7.5 7.4 7.6
3 35 32 3.6 34
4 2.1 2.2 2.2 22
5 2.2 2.1 19 20

(i) Calculate the mean pupil diameter for the light intensity of 1 arbitrary unit.

Give your answer to two significant figures.

(2)
. . ]2 .
B BA =3 2%
N =g23%
mean pupil diameter 32:5 mm
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N { ResultsPlus
/--.. Examiner Comments

This answer gained one mark - the calculation is correct but the answer has been given to
the wrong number of significant figures.

A\ ResultsPhus
<)

| Examiner Tip

Make sure that you know the difference between decimal places and significant figures.
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Question 3(b)ii

This question required candidates to look at the data in the table for the effect of light intensity
on pupil diameter and give a description. Strong answers stated that the diameter decreases with
higher light intensity and then described the idea that it begins to level off ager 3 au or 4 au or
that the largest decrease was between 1 and 2 au. Most candidates correctly stated that there
was a decrease but fewer went on to gain a second mark for adding detail. If a description is
allocated more than one mark, candidates should look to give more detail, manipulate the data
or identify turning points.
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(i) With reference to data in the table, describe the effect of increasing light
intensity on the diameter of the pupil.
(2}

lh Creasil L\‘t fensite, . decreas “:l’\ :
19 igCitlenSTy . Aecreases  the. N g
(Alﬂ‘mﬂt"@*"’ A* ‘Cﬁ"j{' {'L"S T Ll "ﬂk’:“éﬁ' Ld Ween... 2 “""’L...
3 AU (‘1 ?Wlwn me) Lh‘f H\m iL; O‘t:(rﬂ ase . Lemme-*
mﬂa« .... L.e{fw:% "f O"N’ S v‘IU (Qh& Odwm. .GJ.EC’G&"SE) TL5 R

LRW"‘J@ 1nH' m']'elﬂﬁt'h g Soctor.

AN
ResultsPlus

Examiner Comments
This answer gained two marks for correctly stating that the diameter decreased and then

idenfitying the large decrease between 2 and 3 au

(i) With reference to data in the table, describe the effect of increasing light
intensity on the diameter of the pupil.

(2)
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Examiner Comments

This answer gained one mark for the idea of a decrease but did not gain the second mark.
The candidate refers to data points but does not identify turning points, areas of large
change or leveling off.
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(iiy With reference to data in the table, describe the effect of increasing light
intensity on the diameter of the pupil.
(2)

T\&L\'ﬁh\-%“‘wuﬁi‘m“e;,Pupul.mmgwqur.-eme}'ﬂdﬁ}
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Examiner Comments

This excellent answer gained two marks for the idea of a decrease and a large decrease
between 2 and 3 au.

(i) With reference to data in the table, describe the effect of increasing light
intensity on the diameter of the pupil.
—_—

(2)

K200 A, skctan Ak S 4FE Ak by, wns6d,..
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Examiner Comments

This answer gained both marks for correctly stating that there is a decrease and
manipulating the data to describe a change of 6.2 mm.

Int GCSE Biology 4BI1 2B
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Question 3(b)iii

This answer asked candidates to explain the change in pupil diameter. Strong answers explained
that at high light intensities, the narrow pupil reduced light entry to reduce damage to the retina
and went on to state that circular muscles would contract and radial muscles relax. Common
errors included simply stating that reducing the light would prevent eye damage (rather than
retinal damage), referring to ciliary muscles and focusing, and not mentioning the muscles of the
iris.

(ii) Explain the effect of increasing light intensity on the diameter of the pupil.
(3)

A

¢ { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for the idea of reduced light entering the eye. The candidate
has confused the circular muscles of the iris with the ciliary muscles around the lens.

<4\ ResultsPhus
<)

| Examiner Tip

Be careful not to confuse focusing using the lens with the change in diameter of the pupil by
the iris.
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]
(i) Explain the effect of increasing light intensity on the diameter of the pupil.

% ResultsPlus

Examiner Comments

This answer also gained one mark the idea of reducing light entry.

v

(i) Explain the effect of increasing light intensity on the diameter of the pupil.
(3)
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Examiner Comments

This strong answer gained all three marks. The candidate correctly states that less light
enters the eye and that the circular muscles of the iris contract and the radial muscles relax.
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(iii) Explain the effect of increasing light intensity on the diameter of the pupil.
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/--.. Examiner Comments

This excellent answer gained all three marks. The candidate states that less light enters the
eye, there will be less damage to the retina and correctly states how the circular and radial
muscles control the pupil width.
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Question 3(b)iv

This question assessed candidates' understanding of generic practical skills by asking for a
variable that needed to be controlled in the experiment. Candidates should be able to identify
the independent variable, dependent variable and control variables in experiments.
Most candidates were able to correctly suggest a variable such as the person being
experimented on, the eye, the diet of the person or the distance from the camera. It was
pleasing to see that most candidates have a good understanding of the different variables and
how to control them.

(iv). State one variable that the teacher should control.

$12e o imaye (2eemel or at)
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/--.‘: Examiner Comments

This answer gained a mark for correctly stating that the type of mask would need
controlling.

(iv) State one variable that the teacher should control.
(1)

o Lyt Cabenscty

%
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¥ / ResultsPlus
/'--.t Examiner Comments

This is an example of an incorrect answer - the candidate has confused the independent
variable with control variables.
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(iv) State one variable that the teacher should control.
1)

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that the same person should be used.
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Question 3(b)v

Many candidates found this question challenging. The question asked how the experiment was
designed to ensure that the measurements taken were accurate. Strong answers stated that the
teacher used an image rather than trying to measure the pupil directly so that the diameter
would not change. Other creditworthy answers referred to the 20 seconds taken to enable the
pupil to stop changing in size and the idea that the image could be measured when flat with a
ruler. Many candidates simply stated that repeating the investigation would make the
measurements more accurate - this would improve reliability but not affect the measurements.

U

(v) Explain how the teacher’s method ensures that the measurement of the pupil
diameters are accurate.

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

This answer gained both marks for correctly stating that the teacher takes takes the image
so that there will be no more changes in the eye.
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(v) Explain how the teacher’s method ensures that the measurement of the pupil
diameters are accurate,
(2)
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Examiner Comments

This answer gained both marks for the use of an image and stating that it can be measured
when flat.

cr~al
(v) Explain how the teacher’s method ensures that the measurement of the pupil S alE
diameters are accurate.

(2)
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Examiner Comments

This answer gained two marks for the idea of using a camera, waiting 20 seconds and so the
eye will have adjusted.

52 Int GCSE Biology 4BI1 2B



(v) Explain how the teacher’s method ensures that the measurement of the pupil
diameters are accurate.
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Examiner Comments

This answer gained one mark for the idea of using a camera.

Int GCSE Biology 4BI1 2B
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Question 4(a)

This gap fill question assessed candidates' knowledge of mammalian cloning. Most were able to
gain at least three marks with many going on to gain four or five. Common errors included: not
referring to a diploid nucleus and stating that the cell division is meiosis. Instead of stating that
the nucleus is dipolid, many stated 'skin cell' which was given later in the sentence - candidates
should make sure that the whole sentence makes sense before moving on.
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4 The photograph shows Prometea, the first cloned horse.

(Source: ® MAURO FERMARIELLO / SCIENCE PHOTO LIBRARY)

Prometea was produced by cloning, using the nucleus of a skin cell from a horse
called Stella Cometa.

(a) Complete the passage about cloning by writing a suitable word or words in each
blank space.
(5)
A 3%3 nucleus was taken from a skin cell from Stella Cometa.
This nucleus was inserted into an enucleated bOJ%f,&H that had

been taken from a donor horse. An ... Rleckic. . Shac) 4. was used to start

the type of cell division called N\J"PSLC_,, eventually producing

an embryo. The embryo was then placed into the ... .54 i e OF
Yetns,

the mother. u

Int GCSE Biology 4BI1 2B
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Examiner Comments

This answer gained three marks - the first two points were incorrect.
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M4\ ResultsPlus
\_; Examiner Tip

Make sure that you read sentences fully to ensure that the word you have added is correct.
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4 The photograph shows Prometea, the first cloned horse.

(Source: © MAURO FERMARIELLO / SCIENCE PHOTO LIBRARY)

Prometea was produced by cloning, using the nucleus of a skin cell from a horse
called Stella Cometa.

(a) Complete the passage about cloning by writing a suitable word or words in each

blank space.
(5)

M}U""’J ...... memepry €M nucleus was taken from a skin cell from Stella Cometa.
This nucleus was inserted into an enucleated e%jﬁ-e/m that had
been taken from a donor horse. An € e trie shoeh —  \aciicad to start
the type of cell division called “"""f"‘is, eventually producing
an embryo. The embryo was then placed into the ... wteres of
the mother.

N,

<{ < ResultsPlus
/--.. Examiner Comments

This excellent answer gained all five marks.
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4 The photograph shows Prometea, the first cloned horse,

{Source: © MAURO FERMARIELLO / SCIENCE PHOTO LIBRARY)

Prometea was produced by cloning, using the nucleus of a skin cell from a horse
called Stella Cometa.

(a) Complete the passage about cloning by writing a suitable word or words in each

blank space.
(5)
A d lP’Dl .. nucleus was taken from a skin cell from Stella Cometa.
This nucleus was inserted into an enucleated .....€. 33 N “{ .. that had
been taken from a donor horse. An cnzymg, ......................... was used to start

the mother.

.J::\ —
ﬂ( '{ ResultsPlus
/'--.. Examiner Comments

This answer gained three marks. Enzyme is incorrect and the candidate has inserted two
words for the last gap so ovum negates the answer womb.
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Question 4(b)

This longer evaluative question required candidates to analyse data about cloning in farm
animals, information about the cost of cloning and use their own knowledge to discuss the use of
cloning to replace pets. Many excellent answers were seen that gained four or five marks and it is
very clear that centres and candidates are preparing well for these longer, evaluative questions.
Strong answers pointed out that the success for cloning from the data was very low and used
manipulated data to support their answers. Many pointed out that the cost of cloning is high and
that many people who consider cloning of pets unethical. Many candidates also explained that
although the clones would be genetically identical, many traits of pets are due to environmental
factors and so would not be replicated. Weaker answers tended to focus on one aspect and / or
simply quote data rather than manipulating it. Candidates should always consider all aspects of a
question for these longer, evaluative-style questions.
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(b) Until recently, most cloning has been attempted with farm animals.

The table shows some information about the success rates of cloning different
farm animals during a four-year period.

cattle 7500 75 I/ 55 7 37

sheep 3500 50 (/- 15 30,

goat 500 25 5 29/
5 '/ .

Some people now want to use cloning to replace their pets. The cost of cloning a
pet cat can be as much as 50000 United States dollars.

Comment on the use of cloning to replace pets,

Use the information in the table and your own knowledge about variation to

Wt ow Ynvirtd %o at )

support your answer.

(F%‘(Tohllorﬁuuﬁon4=10mrks}
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This answer gained all five marks. The candidate identifies the goat as having the highest
live birth rate, uses manipulated data and states that the process is not very successful. The
candidate also goes on to say that the process is expensive, can help people, produces
identical offspring but some behaviours may not be the same.

Int GCSE Biology 4BI1 2B
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(b) Until recently, most cloning has been attempted with farm animals.

The table shows some information about the success rates of cloning different
farm animals during a four-year period.

cattle 7500 75 55
sheep 3500 50 15
goat 500 25 5

Some people now want to use cloning to replace their pets. The cost of cloning a
pet cat can be as much as 50000 United States dollars.

Comment on the use of cloning to replace pets.

Use the information in the table and your own knowledge about variation to
support your answer.
(5)
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This excellent answer gained five marks. The candidate explains the the process is not very
successful, used manipulated data, states that the offspring are genetically identical, may be
different due to other factors, is expensive and may help the owners.
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(b) Until recently, most cloning has been attempted with farm animals.

The table shows some information about the success rates of cloning different
farm animals during a four-year period.

cattle 7500 75 55
sheep 3500 50 15
goat 500 25 5

Some people now want to use cloning to replace their pets. The cost of cloning a
pet cat can be as much as 50000 United States dollars.

Comment on the use of cloning to replace pets.

Use the information in the table and your own knowledge about variation to
support your answer.
LS

. C'ﬁfﬂv 15 U(#{m&r'w-.._.....m.

&ha’m - Lﬁ f/ \, .i}f'";.ﬁﬁjjl..;f"fifeij..
: Yo din

b bl 5 5

_Wﬁ‘ﬂ" iy

64 Int GCSE Biology 4BI1 2B



ResultsPlus

Examiner Comments
This excellent answer gained five marks. The candidate explains that the process has a low

success rate, uses manipulated data, is expensive, produces genetically identical offspring,
and there is only information about farm animals (not pets).

(b) Until recently, most cloning has been attempted with farm animals.

The table shows some information about the success rates of cloning different
farm animals during a four-year period.

cattle | 7500 75 55
sheep 3500 50 15
goat 500 25 5

Some people now want to use cloning to replace their pets. The cost of cloning a
pet cat can be as much as 50000 United States dollars.

Comment on the use of cloning to replace pets.

Use the information in the table and your own knowledge about variation to
support your answer,

Int GCSE Biology 4BI1 2B
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This answer gains three marks for stating that the process has a low success rate, the costs
are high and the animals may have different behaviours.
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Question 5(b)i

This calculation required candidates to convert the distance the bubble moved from ¢cm into mm,
substitute the values into the formula and divide by five to calculate the rate. Most candidates
gained at least one mark. The most common error was not converting the cm into mm.
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(b) A student uses this apparatus to measure the water uptake by a cut plant shoot,

reservoir

capillary tube

cut plant
shoot

beaker of water

(i) Theinside of the capillary tube is a cylinder shape.
The air bubble moves a length, {, of 5.2cm in 5 minutes.
The inside of the capillary tube has a radius, r, of 0.50 mm.
Calculate the rate of water uptake, in mm? per minute, by the cut plant shoot.
[volume of cylinder = (]

[r=3.14]
g.2um © g2mm (2)
et
=M (0-5)13 s
= W0 RY
LBY
q——o——— = R. \1
S
rate= ... 8.\ ...mm? per minute

/ ResultsPlus

Examiner Comments

This answer gained both marks. The candidate has converted the units and derived the final
answer correctly.
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(b) A student uses this apparatus to measure the water uptake by a cut plant shoot.

reservoir

capillary tube
scale

air bubble
N/

cut plant
shoot

beaker of water

(i) The inside of the capillary tube is a cylinder shape.
The air bubble moves a length, {, of 5.2cm in 5 minutes.
The inside of the capillary tube has a radius, r, of 0.50mm.
Calculate the rate of water uptake, in mm? per minute, by the cut plant shoot.

[volume of cylinder = nrl]

(n = 3.14) Lol A i

Tx0S% Loy
“O-%\63

rate = O%(L mm? per minute

ResultsPlus

Examiner Comments

This answer gained one mark. The candidate has subsituted the values into the formula
correctly but has not converted cm into mm.
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Question 5(b)ii

This question assessed candidates' understanding of the core practical focused on the
transpiration. Strong answers described a precaution, such as cutting the shoot under water
when setting up the experiment, the use of a fan to change wind speed, measurement of the
distance the bubble moves in a set time, repeats, and the control of other relevant variables such
as humidity. Most candidates gained at least one mark with many going on to gain three or four.
Most candidates seemed very familiar with the practical, although there were some who did not
seem to recognise a potometer - candidates should be familiar with all the core practicals listed in
the specification. Some answers simply referred to changing wind speed without giving a method
- candidates should be careful to give full practical methods.

(i) Describe how the student can use the apparatus to investigate the effect of
changing wind speed on water uptake by the cut plant shoot.

N,

<{ < ResultsPlus
b/----.. Examiner Comments

This answer gained four marks. The candidate gives a method using a fan to change wind
speed, describes the measurement of distance moved in a set time, explains how to reset
the potometer and suggests relevant variables to control.
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(i) Describe how the student can use the apparatus to investigate the effect of
changing wind speed on water uptake by the cut plant shoot,

He dsld meaﬂ-é'\l- ........ Hf&u,«m
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ﬂ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate descibes the use of a fan to change
windspeed, gives a stated time, describes the measurement of the distance, suggests
repeats and the control of temperature. Control variables should be relevant to the
experiment - pH alone here would not have gained the mark.
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(i) Describe how the student can use the apparatus to investigate the effect of
changing wind speed on water uptake by the cut plant shoot.
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Examiner Comments

This answer gained two marks for describing the use of a fan and carrying out repeats.
There is no mention of how to measure the rate of water uptake.
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(i) Describe how the student can use the apparatus to investigate the effect of
changing wind speed on water uptake by the cut plant shoot.

(4)
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This answer gained two marks for changing the fan distance and for a set time of one
minute.

Int GCSE Biology 4BI1 2B 73



Question 5(c)

This second evaluation question assessed candidates ability to analyse data about the production
of a plant growth factor, ABA, and the relative water loss from the leaves. Many excellent answers
were seen and most candidates gave answers that described the data patterns and associations
between ABA and water loss accurately. Only the very strongest answers linked the ABA
production to the closure of stomata and lower water loss. Weaker answers tended to give vague
statements about increases and decreases but did not identify the times at which the changes in
ABA or water loss occurred. The examiners were impressed with how well many candidates now
approach these longer questions.

Comment on the changes in ABA concentration and water loss in the
scientist’s investigation.

Use information from both graphs in your answer.
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This answer gained three marks for correctly stating the the ABA increases after day two and
then decreases after day five. The candidate also describes the increase in water loss after
day five to gain a third mark.
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Comment on the changes in ABA concentration and water loss in the
scientist’s investigation.

Use information from both graphs in your answer.
(4)
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Examiner Comments

This excellent answer gained all four marks. The candidate correctly states that ABA
concentratino is 0.5 at the start, states that the ABA increases after day 4 before decreasing
after day 5, they then go on to describe the opposite effect of water loss after day 2.
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Comment on the changes in ABA concentration and water loss in the
scientist’s investigation.

Use information from both graphs in your answer.
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Examiner Comments

This excellent answer gained all four marks. The candidate states that the ABA concentratin
is 0.5 at the start and then increases after day 2. The candidate then explains that the water

loss decreases due to the closure of the stomata. The candidate also goes on to state that
the water loss decreases after day 5 when the stomata reopen.
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Comment on the changes in ABA concentration and water loss in the

scientist’s investigation.
Use information from both graphs in your answer.
(4)
ABA  comantabess  vesrer  level  Hl 2 do
. QJM‘J’L&? Wovedm b FY e day .8
From dlan ) ﬁa![') ')"2 ‘1 (v ch] lllll 6 avrel
!yJLq ¥ &h* [l.\ftrLJ IIIII Dce' ﬂ'i.* 0 Y
oo fqlttn'ﬂ}} ot M}w Mo IRl A.C»-g S
d-.rmHj 207 (n doy

.........

beawn  plak  adyuh e

o W‘Vlﬁl ) ’cuns SEomab  plugld A '[W waker

oy Se by bampeben  ceuny Gnh  pewe reyusht
b gl e e ke mere ke [y s)
(Total for Question 5 = 11 marks)
- % BATRA
pravt u"mnsrlmh& ocewn 50 onam e

mare uquﬂ-t o7 laideedfon,

P mﬂumqh'tr- o 78»7 /kmdi") /C.;, -‘ftcc.uk oﬂ r)lﬁ“""

needs
et

meve rcruh Aner longtr e pe oot

le GM o walsr o L-‘\—\ waker Urphk’t go
vedveen waler (oS¢ fo ‘o-(!ven ¥ Wi f}'rw_:)

m\'u’ Lo'ﬂ chqu[ btj 4 {‘-)gl':l? g"q,me- e 5o {Fss
loq Ongh ?L\u\'“ﬂhultﬂu

Int GCSE Biology 4BI1 2B 77



%

Y / ResultsPlus
/'--.t Examiner Comments

This answer gains four marks. The candidate describes the increase in ABA after day 2 and
then the decrease after day 5. The candidate links this to water loss changes and goes on to
explain how stomatal opening and closing affect the water loss.
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Question 6(a)i

This question assessed candidates' ability to extract data from a graph and use it to calculate a
percentage increase. Most candidates were able to gain at least one mark, with many going on to
gain the second. A common error was to divide the change by 75 rather than the starting time of
5 minutes. Candidates should understand how to complete the calculations for percentage
increases and percentage decreases.
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6 Apples contain an enzyme called phenol oxidase.

When apple tissue is exposed to oxygen in the air, this enzyme turns the apple
tissue brown.

(a) A student uses this method to investigate the effect of pH on the time taken for

apple tissue to turn brown.

+ mash an apple to produce a pulp

+ place 259 of this pulp into a beaker

« mixa pH 7 buffer with the pulp to maintain the pH

+ check the colour of the pulp every five minutes

» record the time when the pulp turns brown

The student repeats this method using pH buffers of 3, 5,9, and 11.

The graph shows the student’s results.

150

1254

Time taken for 100 <+t

apple pulp to PR

turn brown . -

in minutes - T
50

(i) Calculate the percentage increase in time taken for the apple pulp to turn
brown at pH 11 compared with the time taken at pH 7.

25 W

x\00 \

(2)
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percentage increase = _..... q 1
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This answer gained one mark for calculating the difference in time. The candidate incorrectly
divided the difference by the time of 75 minutes.
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6 Apples contain an enzyme called phenol oxidase.

When apple tissue is exposed to oxygen in the air, this enzyme turns the apple
tissue brown,

(a) A student uses this method to investigate the effect of pH on the time taken for
apple tissue to turn brown.

+ mash an apple to produce a pulp

« place 259 of this pulp into a beaker

« ' mix a pH 7 buffer with the pulp to maintain the pH

+ check the colour of the pulp every five minutes

« record the time when the pulp turns brown

The student repeats this method using pH buffers of 3, 5,9, and 11.

The graph shows the student’s results.

150

125 4

Time taken for 100 -

apple pulp to
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50+
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0-
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(i) Calculate the percentage increase in time taken for the apple pulp to turn

brown at pH 11 compared with the time taken at pH 7.
(2)

1S 7% (oo =14006
S

percentage increase = \L‘OU %
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This answer gained both marks. The candidate has used the graph to calculate the
percentage increase correctly.
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6 Apples contain an enzyme called phenol oxidase.

When apple tissue is exposed to oxygen in the air, this enzyme turns the apple
tissue brown.

(a) A student uses this method to investigate the effect of pH on the time taken for
apple tissue to turn brown.

+ mash an apple to produce a pulp

« place 259 of this pulp into a beaker

+ mix a pH 7 buffer with the pulp to maintain the pH

« check the colour of the pulp every five minutes

« record the time when the pulp turns brown

The student repeats this method using pH buffers of 3, 5,9, and 11.

The graph shows the student’s results.
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(i) Calculate the percentage increase in time taken for the apple pulp to turn
brown at pH 11 compared with the time taken at pH 7.
(2)
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This answer gained one mark. The candidate has correctly calculated the increase in time
and divided by five but has not converted this into a percentage.
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Question 6(a)ii

This question assessed candidates' understanding of the effect of pH on the activity of enzymes.
Most candidates gained at least one mark, with many going on to gain all three. Most recognised
that enzymes would denature away from the optimum pH and often went on to explain how this
would change the shape of the active site so that the substrate no longer binds. Many referred to
the optimum pH but fewer stated that the optimum pH for the experiment was 7. Some
candidates referred to the optimum temperature rather than pH - candidates should proof read
answers once they have written them to avoid these types of error.

86 Int GCSE Biology 4BI1 2B



(i) Explain why the change in pH affects the time taken for the apple pulp to
turn brown.

(3}
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Examiner Comments

This excellent answer gained all three marks. The candidate identifies seven as the optimum
pH and goes on to state that the enzyme denatures and so enzyme-substrate complexes will
not form.

(i) Explain why the change in pH affects the time taken for the apple pulp to
turn brown.

(3)
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This excellent answer gained three marks. The candidate correctly states that the optimum
pH was 7 and then explains that the enzyme denatures at other pHs so that the substrate
can not bind due to the change of shape of the active site.
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(i) Explain why the change in pH affects the time taken for the apple pulp to
turn brown.,

: ResultsPlus

Examiner Comments

This answer gained one mark for the identification of the optimum pH as being 7. No further
explanation was given.
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Question 6(a)iii

This challenging question required candidates to explain how the student could modify the
method to give a more accurate measure of the time taken. Strong answers recognised that
identifying the end point colour is very subjective and so a reference card could be used. Other
candidates correctly identified that smaller time increments could be used to identify the exact
time more accurately. Many candidates incorrectly simply suggested repeating the experiment
which would improve reliability rather than improving accuracy.

—_——_

(iii) Explain how the student could modify this method to give a more accurate
measure of the time taken for the apple pulp to turn brown.

(2)
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This answer gained both marks for the use of a reference colour and the idea that this
would avoid getting the shade wrong.

r

(iii) Explain how the sTl%ent could modify this method to give a more accurate
measure of the time taken for the apple pulp to turn brown.

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

This answer gained two marks for checking the colour more often and the idea of a
refernece colour.
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(iliy Explain how the student could modify this method to give a more accurate

measure of the time taken for the apple pulp to turn brown.
(2)
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_ ResultsPlus

Examiner Comments
This answer gained two marks for use of a colorimeter and taking readings more frequently.

(ili) Explain how the student could modify this method to give a more accurate
measure of the time taken for the apple pulp to turn brown.
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Examiner Comments

This answer gained one mark for the idea of checking the colour more often.
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(iii) Explain how the student could modify this method to give a more accurate
measure of the time taken for the apple pulp to turn brown.

(2)
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Examiner Comments

This answer gained a mark for checking the colour more frequently and for using a colour
chart.
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Question 6(b)i

This question was well answered by many candidates with most gaining at leat one mark. The
guestion required candidates to state two differences between DNA and RNA. Many correctly
stated that DNA has two strands, is a helix and contains thymine rather than uracil. A small
number of candidates incorrectly stated that RNA has thymine and DNA uracil.
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(b) A genetically modified (GM) variety of apple has been produced that does not
turn brown when exposed to air.

These apples have a gene in their DNA that produces a section of mRNA with a
complementary sequence to the mRNA for the phenol oxidase gene.

(i) State two differences between DNA and mRNA,
(2)
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Examiner Comments

This answer gained two marks. The candidate correctly states that DNA has two strands and
is helical by stating the DNA is a double helix. The candidate also correctly states that DNA
contains thymine but RNA uracil.

(b) A genetically modified (GM) variety of apple has been produced that does not
turn brown when exposed to air.

These apples have a gene in their DNA that produces a section of mRNA with a
complementary sequence to the mRNA for the phenol oxidase gene.

(i) State two differences between DNA and mRNA.

AN
ResultsPlus

Examiner Comments

This answer gained two marks for the ideas that DNA is double stranded and it contains
thymine but RNA contains uracil.

Int GCSE Biology 4BI1 2B

93



(b) A genetically modified (GM) variety of apple has been produced that does not
turn brown when exposed to air.

These apples have a gene in their DNA that produces a section of mRNA with a
complementary sequence to the mRNA for the phenol oxidase gene.

(i) State two differences between DNA and mRNA.
{(2)
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Examiner Comments

This answer gained one mark. Thymine being present in DNA and urcail in RNA is the same
mark point.
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Examiner Tip

Always make sure that you give clearly different points when asked for differences or
similarities.
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Question 6(b)ii

This challenging final question required candidates to explain why the presence of a piece of RNA
complementary to the mRNA for phenol oxidase would prevent apple pulp turning brown. The
very best answers explained that the two RNAs would bind together, preventing translation and
the binding of tRNA to the mRNA and so the enzyme would not be made. Many excellent
descriptions of protein synthesis were seen and the examiners were impressed with how
confidently many candidates described transcription and translation. Many candidates did not
appreciate that the complementary RNA would bind to the mRNA but still gained three marks for
excellent descriptions of protein synthesis. A few candidates suggested that the RNA would cause
mutations. Some candidates understood that terms such as transcription, translation, codon,
anticodon, ribosomes, and tRNA are involved with protein synthesis but used them inaccurately -
candidates often confuse transcription and translation. This topic is a challenging topic that can
only be tested on paper two with highly specific vocabulary - candidates should spend time
becoming confident with the meaning of all the vocabulary.
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(i) Explain why these GM apples do not turn brown when the apple tissue is ‘
exposed to air. ‘

Use your knowledge of protein synthesis to support your answer. !
(4) 1
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Examiner Comments

This excellent answer gained all four marks. The candidate describes transcription to
produce the RNA and its binding to the mRNA for phenol oxidase. The candidate then goes
on to describe how the mRNA would not bind to a ribosome and so tRNA would not bind
and a chain of amino acids would not form. This is an excellent answer that confidently and
accurately uses all the vocabulary.
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(ii) Explain why these GM apples do not turn brown when the apple tissue is
exposed to air.

Use your knowledge of protein synthesis to support your answer.
(4)
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Examiner Comments

This excellent answer gained all four marks. The candidate describes transcription to
produce the RNA, the binding of the two RNAs and how this prevents binding to ribosomes
and production of the phenol oxidase enzyme.
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(i) Explain why these GM apples do not turn brown when the apple tissue is

exposed to air.

Use your knowledge of protein synthesis to support your answer.
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Examiner Comments

This answer also gained four marks. The candidate describes how the two RNAs bind
together and how this prevents tRNA binding, bringing amino acids and forming an amino

acid chain to make phenol oxidase.
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(i) Explain why these GM apples do not turn brown when the apple tissue is
exposed to air.

Use your knowledge of protein synthesis to support your answer.

{4)

Examiner Comments

This answer gained one mark for stating that phenol oxidase is not produced. The
references to translation and transcription are confused and not accurate.
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(ii) Explain why these GM apples do not turn brown when the apple tissue is

exposed to air.
Use your knowledge of protein synthesls to support your answer,
(4.
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Examiner Comments

This answer gained three marks for correctly stating that the two RNA would bind together
would not bind to a ribosome and so the enzyme is not produced.
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Paper Summary

For future series, candidates should:

+ ensure that they are fully conversant with practical terminology such as accurate and reliable

+ ensure that they understand the differences between the different command words listed in
the specification

+ explore data fully when answering longer, evaluative questions
+ use key scientific terminology with confidence

* have a full understanding of protein synthesis including knowledge of terms such as
transcription, translation, codons and anticodons.
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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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