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Introduction

The examiners commented on the impressively high standard of many examination scripts.
Candidates have clearly prepared very thoroughly for this examination and should be
commended on their hard work and effort. Their achievements are especially impressive
since they have clearly coped well with the many disruptions that have occurred to their
education over the last two years. Many candidates and centres clearly used the Advance
Information carefully and this was evident in the high quality of answer seen to questions
such as Q6(b)(ii) (protein synthesis) and Q4(c) (osmoregulation). The mean mark on the paper
was higher than in 2019 and this is largely due to the use of the Advance Information.
Mathematical skills were very strong with most candidates being able to complete all the
required calculations. Practical skills were also very strong with most being able to describe
the biuret test for proteins although a number of candidates struggled with the use of the
hydrogen-carbonate indicator to investigate gas exchange in plants. The use of technical
language was generally very good, although candidates do need to make sure that they use
technical terms accurately - a small number appreciated that terms such as 'transcription'
and 'translation' are involved with protein synthesis but used them in the wrong contexts.
Most centres and candidates have worked hard over the last few years to practise the longer
answer questions that tend to use command words such as 'discuss' or 'evaluate' and the
examiners commented on the improved standard of answers to this style of question. A few
candidates continue to confuse command words such as 'explain' and 'describe’ - before
sitting the examinations, candidates should make sure that they are fully familiar with the
requirements of each command word.
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Question 1 (a)(i)

Most candidates were able to correctly name a greenhouse gas. A few candidates gave
incorrect examples such as carbon monoxide or sulfur dioxide, and others did not read the
guestion carefully and gave carbon dioxide. Methane was the most frequently seen correct
answer.

(a) (i) Carbon dioxide is a greenhouse gas.

State the name of another greenhouse gas (line 7).

\/ / ResultsPlus

Exa miner Comments

This is a correct answer that gained one mark. Methane was the most
frequently seen answer.

(a) (i) Carbon dioxide is a greenhouse gas.

State the name of another greenhouse gas (line 7).
(1)

N,
\( 1{ ResultsPlus
/--.. Examiner Comments

This answer is incorrect and so did not gain any marks. A significant
number of candidates stated sulfur dioxide confusing greenhouse
gases with acid rain.

(a) () Carbon dioxide is a greenhouse gas.

State the name of another greenhouse gas (line 7).
(1)

- -T< o W ¥ o L0 N el <l B = & - S

\/ / ResultsPlus

Exa miner Comments

This answer gained no credit. A significant number of candidates
incorrectly wrote carbon monoxide.
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Question 1 (a)(ii)

Many candidates gained at least two marks on this question. Mathematical skills were
generally excellent across the whole paper. Most candidates were able to calculate the
increase in mass of carbon dioxide and convert the units correctly. A few were unable to
convert the final answer into standard form and either did not convert the answer or gave
the wrong power of ten. A small number of candidates selected the wrong information from
the comprehension. Candidates should be careful to read all the instructions in questions, in
this example, several clearly did not read the instruction to convert the final answer into
standard form.

(i) Calculate the increase in mass, in kg, of atmospheric carbon dioxide in 2020
(lines 2to 7).

Give your answer in standard form.

[1 gigatonne = 1000000000 000 kg]

TL¥+3% * 16U .

tel -7L,C= 18

™
\ o

/ ResultsPlus

\//‘--'. Examiner Comments

This answer gained one mark. The candidate has correctly calculated
the increase as 18 but has not converted the units or used standard
form.
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(i) Calculate the increase in mass, in kg, of atmospheric carbon dioxide in 2020
(lines 2 to 7).

Give your answer in standard form.

[1 gigatonne = 1000000 000 000 kg]

‘ "y (3)
]

727t 37 = 76H g HpGRe »2L0AQ0E
S ek
764 - 746
= 18

\O
Increase inmass = \: B xX\O " kg

NS

ig ResultsPlus
Examiner Comments

This answer gained one mark. The candidate has correctly calculated
18 but has not correctly converted the units.
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(i) Calculate the increase in mass, in kg, of atmospheric carbon dioxide in 2020
(lines 2to 7).

Give your answer in standard form.

[1 gigatonne = 1000000000 000 kg] .
(3)

23 ¥ 793 = Foagqigakonmey velease d
Fea -2 e 1% %;ctq\"m'\hﬂa
={1g x | OVO OVO © BOOOO)ky
=\ x\a'8 kg
Increase in mass = \8"\0\3 kg

a\

ig ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate has completed all
steps in the calculation correctly. The working is set out carefully and
clearly - an example of good practise.
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Question 1 (a)(iii)

Most candidates were able to correctly give two effects of global warming. Melting of ice, sea
level rises and habitat loss were the most commonly seen correct answers. A few candidates
simply stated that global warming would cause a temperature rise. Some candidates only
gained one mark as they gave the same concept twice, for example flooding and increased
sea levels - when asked to give a specific number of reasons, candidates should always try to
give distinct reasons.

(iii) State two consequences of global warming for the environment.

(2)
13:10‘64.5(_“1 ,,,,,, )Qb&{ ,,,,,, - é Em. . Wﬁf&(—é _____ f ngz.ﬂr ...................................................... |
benpmbunS in. Samrer...... and Jover. tectefature a winte

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

This answer gained one mark for the melting of ice caps. The
statement about an increase in global temperature is not a
consequence of global warming.

(iii) State two consequences of global warming for the environment.

(2)
1.The - MeIting...0f.... PO SO TAPS et
2 ..I_ha.._......ho.c_mingldeguua.{m ........(?f.......f;he.......ﬂ:.zc;-.na........I.Q\!}e( ..................................................................

.-"'.II.\

¥ { ResultsPlus
/--._ Examiner Comments

This answer gained one mark for melting of ice. The loss of the ozone
layer is not an effect of global warming.
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(iii) State two consequences of global warming for the environment.

This answer gained two marks for habitat destruction and rising sea
levels.

-
il

T\ ResultsPlus
\_/' Examiner Tip

When asked to give a set number of reasons, always give clearly
distinct reasons rather than similar ones.
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Question 1 (b)

This question required candidates to identify why growing the genetically modified plants
with additional suberin could reduce atmospheric carbon dioxide. Many excellent answers
were seen that explained that the plants would take in carbon dioxide and use it to make
suberin, a substance that does not decay rapidly so does not release carbon dioxide rapidly.
Many candidates also correctly recognised that the plants are perennials so do not
decompose each year. Most candidates were able to gain at least two marks with many going
on to get three or four. Some candidates did not refer to the removal of carbon dioxide by

photosynthesis and others gave vague answers that simply restated phrases from the
comprehension.

(b) Explain why producing genetically engineered plants with additional suberin in
their roots could reduce atmospheric carbon dioxide {lines 14 to 17 and
lines 19 to 24).

(4)
....... e can " leek T W coviaon . dioxd@ . cweM. TS0 . .
........ ¥oveduces  €Op. furiver o Rretosyethesis o wel ey
....... T L W T I Y. WO T % R (RN COMBUNE, . *'- § POV, o O . - COSRON
.......... COp..... ... domiva . Jowon _ ouk  of e  olwesfhet — Wt ..
.......... Povks . don't hove % conskonfy... Polvale . \oat. . uAed ...
............ mcmqw?agaw,mcrmamﬂtummwﬁl‘;vmm L

........... BB IV B L ————

N
\( { ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that plants take in
carbon dioxide by photosynthesis.
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(b) Explain why producing genetically engineered plants with additional suberin in
their roots could reduce atmospheric carbon dioxide (lines 14 to 17 and
lines 19 to 24). -
(4)

Jo e wodCitd Plepts weold capie
Caihea.. J-Ukeée b css milat.

Sk ein. cO M 5ub@rm ta. -{u"/ 0’@#

,,,l/ug],u CMMQMP 03 Q&!ﬁn f‘. ‘f%ﬂrr : "COB A,s 3U’J£rrn
..... S ven Slagly clezam/k»;cé Wb (eban el
ol o

ke ﬁ,,,, mnsre 'barz Yo 4 Pa hap CAMBESTLre.
a\ -

ig ResultsPlus
Examiner Comments

This is a strong answer that gained four marks. The candidate clearly
explains that carbon dioxide is removed by the plants. They also
explain that because the plants are perennials and that suberin
decomposes slowly, there is a lower rate of carbon dioxide release.
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(b) Explain why producing genetically engineered plants with additional suberin in
their roots could reduce atmospheric carbon dioxide (lines 14 to 17 and
lines 19 to 24).
(4)

........ LtCouLoLredm_n

.rbmg Mo oxoon...

Mmb@ngkckwmnmmwrmm_
AN

i( ResultsPlus
Examiner Comments

This answer gained three marks for correctly stating that the plants
absorb carbon, convert it into suberin and this then decomposes
slowly.
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Question 1 (d)

Many candidates found this question challenging and did not appreciate that the question
was about osmosis. Strong answers that gained two marks explained that the high salt
concentration of the soil would reduce the water potential and so waterproof suberin would
prevent water loss by osmosis. A significant number of candidates incorrectly stated that the
role of the suberin would be to prevent uptake of salt.

(d) Explain why the additional suberin in the cell walls of the roots will make the
transgenic plants tolerant to soil with a high salt concentration (lines 26 to 28).

LWQQ—WQ)—QJ‘M ..... QIW.ILS,LM O LS. Aesao e MR
0AL Vo holetur Vel SOl -

AN

~ < ResultsPlus

/'--.. Examiner Comments

This is a strong answer that gained both marks. The candidate explains
that the suberin prevents water loss by osmosis.

" 4 \ ResultsPlus
\

| Examiner Tip
If a question is about osmosis, always refer to the movement of water
from a higher water potential to a lower water potential (or a dilute
solution to a more concentrated solution). Don't write about
concentrations of water - refer to the salt or sugar concentrations.
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(d) Explain why the additional suberin in the cell walls of the roots will make the
transgenic plants tolerant to soil with a high salt concentration (lines 26 to 28). i
(2)

m che.. rmn: SWberin mmmm memm- omﬁ -ilna mt
Walls. nave a Wi Shormer.  oMeuSam. . dAsta Bamu.mmhum .......

Lhalhmfuamamwmummmhmwg

f

ig ResultsPlus
Examiner Comments

This answer gained no marks. The candidate has not referred to the
movement of water or osmosis.

(d) Explain why the additional suberin in the cell walls of the roots will make the
transgenic plants tolerant to soil with a high salt concentration (lines 26 to 28).
(2)

f

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has correctly stated that
the suberin prevents water loss by osmosis.
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Question 1 (e)

This question required candidates to suggest three reasons why micropropagation was used
to produce the plants rather than pollination. Most candidates were able to gain at least one
mark with many going on to gain all three. Common answers included: producing large
numbers of plants, producing plants that are genetically identical and rapid propagation.
Candidates do need to be careful with how they phrase their answers, high yield was not
accepted unless it was linked to the number of plants produced.

(e) Give three reasons why the scientists use micropropagation to reproduce the
transgenic crop plants (lines 24 to 25).

\( / ResultsPlus

Examiner Comments
This answer gained all three marks. The candidate has correctly stated

that micropropagation would be quicker, would produce genetically
identical plants and can produce large numbers of plants.
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(e) Give three reasons why the scientists use micropropagation to reproduce the
transgenic crop plants (lines 24 to 25).

1 0. praduR (,m@b winly fedler 51@,\21
- Wo%m@\ﬁ max% Aoome
s For oS Q(o&&)omf\ of o(o

(3)

N\

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the mass production of the plants.
High yield would not have gained a mark and no credit was given for
the ability to genetically modify the plants.

(e) Give three reasons why the scientists use micropropagation to reproduce the
transgenic crop plants (lines 24 to 25).

e QYA Dr... enotter A - P T T N
2. Ti’«gj L. ms.fﬂ(nﬂﬁ.&nh pYCN

AN

<’ﬂ_£ ResultsPlus
Examiner Comments

This answer gained one mark for the idea that micropropagation can
be used all year, unlike pollination.
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Question 2 (a)

This question asked candidates to identify the independent variable in a practical. Most were
able to correctly state that the sterilisation of the soil was the independent variable. A few
candidates incorrectly stated that the presence of nitrate was the independent variable.
Candidates should be familiar with the terms independent, dependent and control variables.

The table shows the student’s results.

unsterilised present absent present

sterilised present absent absent

(a) Give the independent variable in the investigation.
(1)

ResultsPlus

Examiner Comments

This answer gained one mark for correctly identifying the independent
variable as soil sterilisation.

\ J

(a) Give the independent variable in the investigation.
(1)

o oyemnbe e oF AN

ResultsPlus

Examiner Comments

This answer gained no mark as the candidate has incorrectly identified
a control variable as the independent variable.
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Question 2 (b)(i)

This question assessed candidates' understanding of experimental design. Many candidates
found the question challenging and suggested reasons such as the need to provide bacteria
with water or gave vague reasons such as washing the soil. Some excellent answers were
seen that explained how the nitrate ions would be washed out so that any nitrates present at
the end of the experiment must have been produced from the added ammonium ions.
Although this is not a core practical, candidates should be prepared to comment on
unfamiliar experimental designs.

(b) (i) Suggest why the student poured water through the soil samples for five
minutes before adding the ammonium salts.

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

This is an excellent answer that gained both marks. The candidate
clearly explains that adding water removes the existing nitrates so that
any new nitrates must have been made from the ammonium.

“ .':f"" . ResultsPlus
“\

Examiner Tip
Make sure that you know terms such as independent, dependent and
control variables.
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(b) (i) Suggest why the student poured water through the soil samples for five

minutes before adding the ammonium salts.
(2)

omoeral Long - Vo Cemevl .
ekt jons . o Qe %-\udp& .................... v volid.. Lumpamstﬂ

______ at¥er. . exQeriment s To. male. sen tank . al kol yens

HLFL {'-op.-ﬂa dur'mt} g !JYPU""\QA** snd ntxy efens

f

ig ResultsPlus
Examiner Comments

This answer gained both marks.. The candidate correctly states that
the water removes the nitrates so that any nitrates formed must have
been produced from the ammonium.

(b) (i) Suggest why the student poured water through the soil samples for five
minutes before adding the ammonium salts.
(2)
2 F e SRADON L. NCFOOLQANLSINS... OF... poEnogen’S. . ndn..Cous.e.,

disease.. Tao.. . femove.. . Aecomposer.. Re. .. -'\?unmg.bmh;enu

f

ig ResultsPlus
Examiner Comments

This answer did not gain any marks. The candidate has mistakenly
stated that the water removes microorganisms.

.
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Question 2 (b)(ii)

This was a challenging question that was well answered by many candidates. The examiners
were impressed with the level of detail given by many candidates. Most were able to gain at
least one mark, often for stating that nitrates were present in the unsterilised sample. Strong
answers went on to explain the nitrifying bacteria would have converted the ammonium ions
into nitrites and eventually nitrates. Some candidates confused nitrifying bacteria with
nitrogen fixing or denitrifying bacteria. Candidates should take care to use scientific language
accurately, it is not enough to simply use scientific terminology if the context is incorrect.

(i) Comment on the results of the nitrate tests on the two soil samples three days

after adding ammonium salts.
(4)

I. [ J‘(-.A.. (Wl ﬂJm .'L"'_':Cﬂﬂ "’am\ T.at'n-uq..ll.ﬂ.. k..}"f—._-_f.-__ DR -=.-..h¢ru}*..—.a

5@]&5# A0 (;l'UL ........ 5";3\\

N &{ ResultsPlus

/'--. Examiner Comments
This answer gained one mark for correctly stating that nitrates were
present in the unsterilised soil. No reasons for the presence of nitrates
are given.

\.

s N

V ResultsPlus
\

| Examiner Tip
Make sure that technical language is used accurately. It is not enough
to use key words if they are in the wrong context. For example,
candidates may refer to nitrifying bacteria but will not gain credit if
they are linked to an incorrect role.

International GCSE Biology 4BI1 2B 20



(i) Comment on the results of the nitrate tests on the two soil samples three days
after adding ammonium salts.
(4)
. aagean. fng.. loalkOes. ... Fa OnSlepilded...
BV T S 1 <1 | WY~ - 1 S A Al Bea Skeciive..
Soul..ladabre. . k... taks.. Palled sk _bot— . Ml balirpin.. dorhy.

Wi oetin. Steniscol - Masad... ined....fo... ¢ Ufeh... for.....

Hota chawgd M Show . Ko ety défiaihicly....

S0 -‘1»(. fq,“p;,.r lhad
s oL o . paa o _____(Total for Question 2 = 7 marks)

%j ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has correctly stated that
the unsterilised soil contains nitrates and that these have been made
from the ammonium ions. The candidate has incorrectly stated that
nitrogen fixing bacteria have produced the nitrates.
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(i) Comment on the results of the nitrate tests on the two soil samples three days
after adding ammonium salts,

(4)
T ﬁ s......pf:.w%w#rduo’:qfL»/nt-‘».fgq

el A g NS POSRAE

fl"f!.fﬂ’nﬁ‘. ......... fat&f“ﬂﬂfg'fnﬁ'nfyy ........... Bectwric........
("'\N"‘n‘_n}n.mnﬂwm .......... wns... W ioto.  alates. n o floceds. ... .
cemlled A O
2T Sewle  with  seteciiced 507l bedf ne.... Ntites orecont

"H*"’b‘iwalm;.&a.umo”&rﬁrm-akjlﬂ!wbd/ﬁt‘d
to | OO‘( 'l%f Ore

%j ResultsPlus
Examiner Comments

This answer gained all four marks. The candidate has correctly stated
that there is nitrate present in the unsterilised soil and that the
sterilised soil has no nitrate as the bacteria have been killed. The
candidate also correctly states that nitrifying bacteria convert the
ammonium ions into nitrate.
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Question 3 (b)

Most candidates were able to complete the balanced chemical symbol equation. A few
candidates confused the equation for photosynthesis with the equation for respiration.
Some candidates were unable to balance the equation and a few were not aware of the

chemical formula for glucose.

(b) Complete the balanced chemical symbol equation for photosynthesis.

M0 L 600, —e B

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

This answer gained one mark for correctly giving the left hand side of
the equation. The candidate has given the incorrect formula for
glucose.

(b) Complete the balanced chemical symbol equation for photosynthesis,

...... Gl CD{A + E’H;Q . C{-,HILO;G
-
K( ( ResultsPlus
/'--.. Examiner Comments
This answer gained two marks. The candidate has completed both
sides of the equation correctly.
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Question 3 (c)(i)

This question assessed candidates' knowledge of gas exchange in plants. Many candidates
correctly recognised that at low light intensities the rate of respiration was higher than the
rate of photosynthesis resulting in a net intake of oxygen. Some candidates recognised that
the photosynthesis rate would be low but did not relate this to the rate of respiration.
Candidates should make sure that they explain data fully.

(i) Explain why Chlorella takes in oxygen at light intensities below
10 arbitrary units.

(2)
- This is. becawse, durieg. the g, pIANTS. cONNOY. QASNIITESLS
~.due to_the \ack. .oex..\ iSnt _____ ene@y. Thereyort, Yoy oeroically .

RipﬁKMIﬂj¥uupMifihaY%£nw ......... carvon. dlo¥VOL- ...

N &{ ResultsPlus
/'--. Examiner Comments

This answer gained two marks. The candidate explains that the light
intensity is low and so the rate of photosynthesis is lower than the rate
of respiration.

(i) Explain why Chlorella takes in oxygen at light intensities below
10 arbitrary units.

(2)

Y. oxgen. vt fo. Qb CORMR.. tukine A

A

N i{ ResultsPlus
/'--. Examiner Comments

This answer gained no marks. The candidate has not referred to how
the low light intensity has affected the rate of photosynthesis.
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(i) Explain why Chlorella takes in oxygen at light intensities below
10 arbitrary units,

%{ ResultsPlus
Examiner Comments

This answer gained two marks. The candidate has correctly explained
that the rate of photosynthesis is higher than the rate of respiration so
that the rate of oxygen consumption is higher than the rate of oxygen
production.
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Question 3 (c)(ii)

This question required candidates to look at the effect of increasing light intensity on the rate
of oxygen production. Candidates had to recognise that increasing the light intensity
increased the rate of photosynthesis until other factors limited the rate. Many candidate
scored at least one mark but few went on to gain all three. A significant number of
candidates recognised that other factors would limit the rate of photosynthesis beyond 55
arbitrary units of light but a few incorrectly stated that light would be limiting at that light
intensity. A few candidates correctly stated that at 10 arbitrary units the rates of
photosynthesis and respiration were equal. Some candidates did not give explanations but
instead gave descriptions of the data.

(i) Explain the changes in the volume of oxygen released as the light intensity
increases from 10 arbitrary units.

(3)
T—weern 4 chows Aot ober B QU&Q& _____________ 10
___0_(__\9&__%{0_1’3 __________ WOMS ,s___n%_e ................ vlume cf o Xyqen..... Sto®d
D AneR0R - copidly.wonl reached 40 pm?

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

This answer did not gain any marks. The candidate has given a
description rather than giving an explanation.

T4\ ResultsPlus
\ Examiner Tip
Always read command words carefully. Do not confuse 'describe’ with

'explain’.
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(i) Explain the changes in the volume of oxygen released as the Iwmy

increases from 10 arbitrary units.

(3)
(0. talhh...o3.. % .

v O _/

..... The.. volume.. o8 oxyeea.  releuseed . weteses

/ 2 4 g
é’éaﬁfb@‘-*ﬁf rFen il

Z ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate has correctly stated
that the rate of photosynthesis has increased and related this to the
rate of respiration. The candidate also goes on to explain that other
factors limit the rate of photosynthesis at 55 a.u.
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(i) Explain the changes in the volume of oxygen released as the light intensity
increases from 10 arbitrary units.
(3)
> Tag highel +rhe WYY irviersity, the mom NGt IS abserbeol by....
chlaopul(, So. mere. Photosgyntiesis. oo oxs Al LGN E INCNOcNeS

* Tharefexe highel ke of Qhots yothess than rspleubon...........

Oz releajed - Ok, Ak 58 o bty v, LG iensty .
hO\ONAX aLimibing yertiorn, but {actors. L. ke mperathure of (O conc e,

I\

i( ResultsPlus
Examiner Comments

This excellent answer gained all three marks. The candidate correctly
states that the rate of photosynthesis increases and becomes higher
than the rate of respiration. The candidate also goes on to explain the
changes in oxygen release and the effect of other limiting factors.
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Question 3 (c)(iii)

Many candidates found this question challenging. Candidates were asked to use the graph to
calculate the volume of oxygen produced by photosynthesis. Candidates were required to
use the graph to determine the volume of oxygen used by respiration at zero light intensity
and add this to the net volume of oxygen released at 50 a.u. Many candidates were able to
determine the volume of oxygen released at 50 a.u. but only a few were able to use this to
correctly calculate the total volume of oxygen produced.

50
40':2
£
g 30
oxygen released | £
by Chlorella E
£ 20
é 10
-3 3 0
E g bEAiortHraon 0 ot s
S ] Light intensity in arbitrary units
oxygen taken in ) ~10
by Chlorella
-20

(ili) The volume of oxygen released by Chiorella is the difference between the YOl4me @ f-

oxygen produced by photosynthesis and the oxygen taken in. 0, 3::?.
ons
Use the graph to calculate the volume of oxygen produced in five minutes by afkey
photosynthesis at a light intensity of 50 arbitrary units. B6 units.
(2)
3
= 28410

3¢

¥

volume of oxygen = A\- 8 mm?
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AN

N

This answer gained both marks for correctly calculating the volume of

ResultsPlus

Examiner Comments

oxygen produced.
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10

Volume of oxygen exchanged in 5 minutes in mm?

oxygen taken in |

|
—
o

=20

(i) The volume of oxygen released by Chlorella is the difference between the
oxygen produced by photosynthesis and the oxygen taken in.

Use the graph to calculate the volume of oxygen produced in five minutes by
photosynthesis at a light intensity of 50 arbitrary units.
(2)

38 - 10

: Qem’

volume of oxygen=....2 5. “mm?
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\( { ResultsPlus

Examiner Comments

This answer gained one mark for correctly using the graph to
determine the volume of oxygen released. The candidate has
incorrectly subtracted the volume of oxygen used by respiration.
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Question 3 (d)

This question asked candidates to describe how the hydrogen-carbonate indicator could be
used to investigate the effect of light intensity on gas exchange. Some excellent answers
were seen that explained how light intensity could be changed, often by placing a lamp at
different distances. A significant number of candidates did not give a method for changing
the light intensity but simply stated that the light intensity would be changed. Many
candidates correctly explained the colour changes that occur when carbon dioxide increases
and decreases. Some candidates incorrectly referred to oxygen changing the colour of the
indicator and some gave incorrect colour changes. Many candidates correctly stated that a
control tube with no Chlorella would be used and others gave correct control variables.
Candidates should be careful to refer to volumes rather than amounts, for example, they
should state that the same volume of indicator is used.

(d) Describe how hydrogen-carbonate indicator could be used to investigate the
effect of light intensity on carbon dioxide exchange by Chlorella.
(3)

________________________ Pdd hudregen  carborate. . indlitaky - 1o sample....
............................... O? e Chlocela . ak . d.;ﬁumt@zleyw

_b& lestuy ........... d ok da_fﬁrm t. &ght

tngnatréj a.tchﬁ-
r Quéstion 3 = 14 marks)

W ity OVl vl e
ond ngﬂcgt wowld ¢ prod.ucecl; éﬂ‘f t Wl g0 Pusple.

/AN

\( { ResultsPlus
/'--. Examiner Comments

This answer gained one mark for the correct colour changes. No
method for changing the light intensity was given.
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(d) Describe how hydrogen-carbonate indicator could be used to investigate the
effect of light intensity on carbon dioxide exchange by Chlorella.

% ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate has correctly given a
method for changing the light intensity, has controlled the time taken
and has given correct colour changes.

Examiner Tip
Make sure that practical details are given. For example, state how the
light intensity would be changed rather than just stating that it will be
changed.
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Question 4 (a)

Most candidates were able to gain at least one mark. A significant number of candidates
confused the urethra with the ureter and others gave spellings that were not clearly the
ureter. Most candidates had clearly prepared for this topic (excretion) as it was listed on the
Advance Information.

(a) Name the structures labelled A and B.
(2)

RN o = e e

¥ { ResultsPlus
/---. Examiner Comments

This answer gained one mark for correctly naming the bladder.

(a) Name the structures labelled A and B.

(2)

A 9

N { ResultsPlus
/'--.. Examiner Comments

This answer gained no marks. The bladder mark was not awarded as
the candidate has referred to the gall bladder.
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(a) Name the structures labelled A and B.
(2)

This answer gained both marks - both structures are correctly named.
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Question 4 (b)(i)

This question was well answered by many candidates and it was evident that many had used
the Advance Information carefully to prepare for this topic. Most candidates understood that
proteins are large molecules and many went on to explain that due to the size of proteins
they cannot leave the glomerulus or enter Bowman's capsule. Some candidates did not
mention the glomerulus or Bowman's capsule but simply referred to Area X and Area Y. Some
candidates gave descriptions of the data rather than explaining why there was no protein
present in the Bowman's capsule. Many candidates gained at least one mark on this question
and a significant number went on to gain two marks.

The table shows the relative concentrations of glucose and protein in the areas
labelled X, Y and Z on the diagram.

protein 100 0 0

glucose 100 50 0

(i) Explain the difference between the concentration of protein in area X and the

concentration of protein in area Y.
(2)

_ ResultsPlus

Examiner Comments

This answer gained both marks as the candidate correctly refers to the
large size of protein molecules and why it cannot leave the glomerulus.
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(i) Explain the difference between the concentration of protein in area X and the
concentration of protein in area Y.
(2)

MM Cn‘\m&t&iam ?m)mln ....... A\ O Yo THER.. AR
m%m melead®s. ork. Aoe... \mge A0 RSSO, IR oo Y

f

iﬁ ResultsPlus
Examiner Comments

This answer was awarded one mark for stating that protein molecules
are large. No second mark was awarded as there is no reference to the
Bowman's capsule or glomerulus.

(i) Explain the difference between the concentration of protein in area X and the
concentration of protein in area Y.

iﬁ ResultsPlus
Examiner Comments

This answer was not awarded any marks. The candidate has not
explained why there is no protein present in Area Y but has simply
given a description of the data.
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Question 4 (b)(ii)

Similarly to Q4(b)(ii), this question was well answered by many candidates. Most appreciated
that glucose is reabsorbed into the blood and many went on to give the location as the
proximal convoluted tubule and / or stated that active transport is involved. A few candidates
described the data rather than explaining why there is no more glucose present in the filtrate

in Area Z. Some candidates confused the proximal convoluted tubule with the distal tubule or
loop of Henle.

A (i) 'ﬂplain the difference between the concentration of glucose in area Y and the
concentration of glucose in area Z.

....... ‘N oofee L o d dn O
N /
NS ResultsPlus
/---. Examiner Comments
This answer gained one mark for correctly stating that the selective
reabsorption of glucose into the blood occurs.
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" (ii) Explain the difference between the concentration of glucose in area Y and the Ay vy

concentration of glucose in area Z. o0 th%:‘-

XEMNONE. . SC00N. A0 TNOOGH Stieoon . AU &

IEODSERORCO. LI NNl B ool Oorase.
QYOACHRE S TE ML COMRRECK O T DNORoN
SreOM |, BO OO LOCLNOR JTHN\ DR e My,
VO NV O OO .

iz ResultsPlus
Examiner Comments

This answer gained both marks. The candidate correctly states that
glucose is reabsorbed in the proximal convoluted tubule.
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(i) Explain the difference between the concentration of glucose in area Y and the
concentration of glucose in area Z.

. V pro otnal  (povotiaed A/l

gt e URasi

f

ig ResultsPlus
Examiner Comments

This answer gained two marks. The candidate correctly states that the
glucose is reabsorbed in the proximal convoluted tubule and is
reabsorbed by the process of active transport.
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Question 4 (¢)

Many candidates wrote very impressive answers to this question and it was clear that many
candidates had used the Advance Information effectively to ensure that they had a good
understanding of osmoregulation. Strong answers explained that osmoreceptors in the
hypothalamus detect blood concentration and lead to the release of ADH by the pituitary
gland. Some candidates referred to the hypothalamus but did not explain that the
osmoreceptors detect the blood concentration, instead referring to levels of water in the
body. Similarly, a significant number of candidates were aware that ADH levels increase but
made no reference to the pituitary gland. Many candidates understood that ADH increases
the permeability of the collecting duct leading to the absorption of water. Weaker answers
tended to gain one mark, often for recognising that there is an increased absorption of
water.

() When the body becomes dehydrated, the concentration of urine increases.

Explain the changes that occur in the body that lead to the production of

concentrated urine,
(4)

.x.:...me...mgommus delecis .o deerease. in m&’cef \@.&

..3:...Mﬁ...._muaﬁa..._mg...Q\sf:s.‘.t\\ltd ...... mm\ﬁjﬂmmm .......................
neease ks P E[mQObh\:)..Q\am\r% moe wate v e

\( / ResultsPlus

Exa miner Comments

This answer was awarded three marks. The candidate states that the
hypothalamus detects changes in water but does not refer to the
blood. They correctly state that the pituitary gland releases ADH and
this increases permeability leading to the reabsorption of more water.
The candidate has confused the collecting duct with the distal
convoluted tubule.
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(c) When the body becomes dehydrated, the concentration of urine increases.

Explain the changes that occur in the body that lead to the production of
concentrated urine.

(4)
mmm‘afsamﬂmrmﬂant\nmm%h

me&*vwmmwrmwm@emcﬁwcmqmmkw

........ oo leolen.. %mqm‘bﬁpm;

a\ o )
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that the permeability
increases. No mark is awarded for the mention of ADH as there is no

reference to the pituitary and the candidate does not clearly state that
water is absorbed.

\.

(c) When the body becomes dehydrated, the concentration of urine increases.

Explain the changes that occur in the body that lead to the production of
concentrated urine.

(4)

il D LR Al oA C K dnte. A Sode win..
Gfﬁaﬁfrvambﬂ-g,mm ......... Mare-... M

aAPI. T e AN S K D VSIS Ca.

,, rf':@a—ngmu»bMAarfAm
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Examiner Comments

This answer gained two marks for correctly referring to the absorption
of water and increase in permeability of the nephron.

\.
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(c) When the body becomes dehydrated, the concentration of urine increases.

Explain the changes that occur in the body that lead to the production of
concentrated urine.

(4)
T A(MQ‘QM ...... bss.. o v Mer...q.. dn.% R ...

...... mpnmmﬁa_mw¢¢ﬁmmm
..... SBLaPEr o
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ig ResultsPlus
Examiner Comments

This answer gained four marks. The candidate correctly stated that
ADH is released from the pituitary gland and this causes the collecting
duct to become more permeable and absorb more water.
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Question 5 (a)(i)

This calculation required candidates to recognise that one of the values in the table was an
anomaly and so should not be included in the mean. Candidates then had to calculate the
mean and give their answer to two decimal places. Most candidates gained at least one
mark. Many recognised that one value was anomalous and went on to calculate a correct
mean value. Some candidates used all four values to calculate a mean, often gaining two
marks. The majority of candidates were able to calculate a mean and if they did not gain all
three marks, it was typically for not recognising that one of the values was anomalous or did
not give an answer to two decimal places.

(a) The table shows the student’s results for the volumes of gelatine digested at pH 4.

1 0.55
2 1.89 57 A""’“}
3 0.54
4 0.61

(i) Calculate the mean volume of gelatine digested in cm®

Give your answer to Mti’mwﬂ;_

p.Ss+ 0S8 +OEl 0‘5%%:;;
/ .
7 = . B (2¢)

0.5/

meanvolume = ... .cm?

\{/K ResultsPlus
Examiner Comments

This answer gained three marks. The calculation is set out clearly with
all the working.
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(i) Calculate the mean volume of gelatine digested in cm?,

Give your answer to two decimal places.

oSS xo §dx06 \-\—1-83}

25Q = O0-BHS
L
- 9-2q3s
= Oq Gm!’

%j ResultsPlus
Examiner Comments

This answer was awarded one mark. The candidate has not excluded
the anomaly and not given the final value to two decimal places.

(i) Calculate the mean volume of gelatine digested in cm’.

Give your answer to two decimal places.
(3)

0.88 4 L.§q 46.6™ +0,6)
—

~ 0.%973
=090

mean volume = O‘io cm?

AN

%{ ResultsPlus
Examiner Comments

This answer was awarded two marks. The candidate has calculated the
mean value to two decimal places but did not exclude the anomaly.
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Question 5 (a)(ii)

Most candidates correctly stated that the products of protein digestion are amino acids or
peptides. A few candidates incorrectly suggested fatty acids or glucose.

(i) State what substances are produced when the gelatine protein is digested.
(1)

0 Ly T I (R 1

N &{ ResultsPlus
/'--. Examiner Comments

This is an example of a correct answer that gained one mark.
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Question 5 (b)(i)

This question required candidates to suggest two variables that would need to be controlled
to allow a valid comparison. Many candidates were able to gain at least one mark with a
significant number going on to gain a second. Common correct answers included
concentration of gelatine, temperature and time taken. Some candidates gave vague
references to amounts of buffer or gelatine - candidates should try to use more precise
language such as volume or mass.

(i) Give two variables the student should control.

(2)

\( / ResultsPlus

Examiner Comments

This answer was awarded one mark for correctly stating that the
temperature would need to be controlled. No mark was awarded for
the amount of buffer - if the candidate had referred to volume, a
second mark would have been awarded.

() Give two variables the student should control.
{2)

ARG O PH Uil

\( / ResultsPlus

Examiner Comments

This answer was awarded two marks for correctly stating that the
temperature and the volume of buffer would have to be kept constant.
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Question 5 (b)(ii)

Most candidate were familiar with the effect of pH on enzymes and gained at least one mark.
Many correctly stated that as pH increases to five, the volume of gelatine digested increased
and then when the pH increased further, the volume digested decreased. Many candidates
correctly recognised that the optimal pH would be close to 5 and that the enzyme denatures
when pH is high or low. Many excellent descriptions of denaturation were seen, with many
candidates going on to explain that when the enzyme denatures, the substrate will no longer
bind to the active site. Weaker answers tended to describe the data without giving any
explanations. Some candidates also incorrectly referred to optimal temperatures.

(ii) Explain the effect of changing the pH on the mean volume of
gelatine digested.

(3)

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

This answer was awarded three marks. The candidate describes how
pH affects the volume of gelatine digested and goes on to explain that
as the pH moves away from the optimum, the enzyme denatures.
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(i) Explain the effect of changing the pH on the mean volume of
gelatine digested.
(3)

M ........ hilgan... ‘ﬂ.;?uf’nm?&l\rmk%ldh\d
does.. mfdamfmnvmu,,”'na(k»lml_

N\

?‘K ResultsPlus
Examiner Comments

This answer was awarded one mark. The candidate states that the
optimum pH is 5 but gives no more detail.

(ii) Explain the effect of changing the pH on the mean volume of
gelatine digested.

This answer was awarded one mark for correctly stating that the
optimum pH is near to five and the enzymes denature when the pH
changes.
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(ii) Explain the effect of changing the pH on the mean volume of
gelatine digested.

(3)
i #WM#MiW%LPKWM

This answer was awarded three marks. The candidate clearly states
that a change in pH causes the enzyme to denature so that the

substrate will no longer bind. The candidate also correctly refers to the
optimal pH.
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Question 5 (c)

This answer was well answered by most candidates and it was clear that after studying the
Advance Information, many candidates had prepared for this topic carefully. Most correctly
referred to the use of biuret reagents to test for protein and went on to give the correct
colour change. Some candidates suggested the wrong tests (often Benedict's test) and / or
gave the wrong colour change.

(c) Describe how to test for the presence of protein.

(2)
- Thn. o tos¥.  rube. . _odd. . -FGtad,Scs.um,
bl oudide. ... &mf ........ of bicnet. . Solction.
e = TR ¥l D o 25 O 7. OSSR & - S oo 0
................ wapr_r:ggtmwsshfﬁfjgﬁgﬁ;fﬁowmmL..mxmun,

—TF —preftin et pruent }g:tal ,fg;guutigig i =11 marks)

LS blug .

.-'III\ —
’Y/ﬁ ResultsPlus
Examiner Comments

This answer gained two marks for correctly stating that the biuret
solution is added and that the colour changes to mauve.

(c) Describe how to test for the presence of protein.

..... Lol LU

.-'III\ —
ﬂ ResultsPlus
Examiner Comments

This answer was awarded one mark for correctly stating that the biuret
solution would be used but the colour change is incorrect, so no
second mark was awarded.
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Question 6 (a)

This question was well answered by many candidates. Most appreciated that having less
haemoglobin would reduce the oxygen transported and many candidates went on to explain
that this would reduce the respiration rate of body tissues. Many also correctly stated that
there would be less oxygen transported to the muscles although a significant number simply
stated that less oxygen would be transported to the body. Candidates should always try to
refer to the affected structures, organs and tissues. Some candidates gave vague references
to reduced transport of energy - candidates should always refer to transport of oxygen when
discussing haemoglobin.

6 Beta thalassaemia is a genetic condition caused by a mutation in a gene

for haemoglobin.
People with beta thalassaemia produce less haemoglobin and fewer red blood cells

than people without the condition.

(a) Explain why people with beta thalassaemia may experience severe tiredness.
(2)

Peolle _1nlh _beta Thalesseemin . mnh exPerieace
..... Hiretness  becasse the red blod  Cells gire less
So Jener 0X99¢en. 1S been transputtd o The
Celle This_mean the el bd cell can nst.
or (en't_balkie the Copn(ily 16 dransped
ON0USh XY S

N &{ ResultsPlus
/'--. Examiner Comments

This answer was awarded one mark for correctly stating that less
oxygen would be transported. No second mark was awarded as there
was no reference to muscles or respiration.
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(a) Explain why people with beta thalassaemia may experience severe tiredness.
(2)

Qe,@q\c with  XhS Condifon E-Li!;w eact Xired o beca s
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<2< ResultsPlus
Examiner Comments

This answer was awarded one mark for stating that less oxygen is
transported. There is no mention of respiration or muscles.

(a) Explain why people with beta thalassaemia may experience severe tiredness.
(2)

- They nave. 1285 heemogidach, taeedore. LSS, ox%an can. be..
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iﬁ ResultsPlus
Examiner Comments

This excellent answer gained two marks. The candidate correctly refers
to the reduced transport of oxygen and goes on to explain that there
would be less respiration.
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Question 6 (b)(i)

This question was well answered with many candidates gaining both marks. Most
understood the base pair rule and that RNA contains uracil rather than thymine. A few
candidates did not replace thymine with uracil and so gained one mark.

(i) The strand of RNA used in this treatment is complementary to one strand of
the DNA in the haemoglobin gene.

Give the base sequence of RNA that is complementary to this sequence
of DNA.

(2)
DNA strand AATGGCGGCTCA

RNA strand ..o OMACC G AN e,

.-""P-J

y ﬁ{ ResultsPlus

/--.. Examiner Comments

This correct answer gained two marks. The candidate has shown the
correct base pairing and recognised that U replaces T.

(i) The strand of RNA used in this treatment is complementary to one strand of
the DNA in the haemoglobin gene.

Give the base sequence of RNA that is complementary to this sequence
of DNA.

(2)
DNA strand AATGGCGGCTCA

RNA strand YTACc 6cc AGTY

N

y &{ ResultsPlus

/--. Examiner Comments

This answer was given one mark. The base pairing is correct but the
candidate has not replaced T with U.
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Question 6 (b)(ii)

This question generated a wide range of responses. Many outstandingly accurate and
detailed answers that gained full marks were seen. A significant number of answers
contained detail of an A level standard that went well beyond the requirements of the
International GCSE specification. Many candidates wrote well organised descriptions of
'transcription' and 'translation’ using technical terms such as '‘codons' and 'anticodons'. Some
candidates were aware of the terminology involved in protein synthesis but did not use it
accurately. For example, transcription and translation were sometimes confused. Some
candidates did not state that mRNA and tRNA are involved and just referred to RNA
production. Another common error was the suggestion that the RNA is made from amino
acids rather than tRNA bringing amino acids to be joined together. A few candidates left the
answer blank or gave vague references to ribosomes being involved in protein synthesis. In
the specification, this topic is printed in bold and so can only be tested on paper 2 -
candidates should ensure that they pay particular attention to emboldened topics before
taking paper 2.

(i) Protein synthesis of the modified gene will produce haemoglobin.

Describe the stages of this protein synthesis.

\.

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

This answer did not gain any marks. Messenger RNA is mentioned but
there is no clear indication that it has been produced from the DNA
template.
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(i) Protein synthesis of the modified gene will produce haemoglobin.

Describe the stages of this protein synthesis.

oed.. younts Fa ke, £ RNA adli. - codars. abah. tor. 3% radbasore.
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Examiner Comments

This is an excellent answer that gained all four marks. The candidate
gives a detailed, logical account of 'transcription' and 'translation’ using
all technical terms accurately.

57 International GCSE Biology 4BI1 2B



(i) Protein synthesis of the modified gene will produce haemoglobin.

Describe the stages of this protein synthesis.
4)
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Examiner Comments

This is an excellent answer that gained all four marks. All mark points
are present.
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Question 6 (b)(iii)

This question required candidates to read the information about the use of genetic
modification to treat thalassaemia and evaluate whether or not it is a better treatment than
using blood transfusions. Most candidates scored at least two marks with many going on to
gain three or four. Many candidates recognised that the new treatment was permanent,
increased the number of red blood cells and reduced the need to keep attending hospitals.
Most candidates also recognised that there were downsides to the new treatment such as
the side effects, small sample size and time scale of the trial and the need to spend time in
isolation. The examiners all commented on how well most candidates had answered the
guestion - most candidates gave both sides of the argument and considered several points.
Candidates have worked hard since the last series to improve their answers to these longer
style questions.

Evaluate the use of the new treatment compared to weekly
blood transfusions.
(4)
Depite.. e 000G, 28004, B e5leco. . Com.... Q. ARM ..
reatment  for Deta . Shalamaemia n ke snat. beem, a0 ke (oag....
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/'--.. Examiner Comments

This answer was awarded two marks. The candidate has stated that
the new treatment has side effects but reduces the long-time
dependence on hospitals.
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) Examiner Tip
If asked to evaluate information, make sure that both sides of the
argument are considered.
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Examiner Comments

This excellent answer was awarded four marks. The candidate states
that the benefits of the new treatment include the fact that more red
blood cells are made, there is no risk of rejection, and there are fewer
hospital visits needed. They also give negative aspects of the treatment
such as the side effects and the fact that there is only a small sample
size.
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Examiner Comments

This answer gained all four marks. Both benefits and drawbacks of the
new treatment are considered.
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Paper Summary

The general standard of answer to this paper was excellent.
Based on their performance on this paper, candidates should:

e use technical terms accurately.
e understand all the command words listed in the specification.
e ensure that they have covered all the mathematical skills listed in the specification.
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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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