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Introduction

The examiners were impressed with the high standard of many of the exam scripts seen. The
majority of candidates had clearly prepared well for the examination and had an excellent
understanding of most topic areas. Candidates and centres should be commended for their
obvious hard work in preparing for this examination.

Most candidates were able to use correct scientific terminology accurately in their answers. It
was pleasing to see that most candidates have a strong understanding of the demands of
each of the command words listed in the specification, although a few candidates still have a
tendency to confuse the command word, 'explain’ with 'describe’.

The examiners noted that the majority of candidates are approaching the longer, discussion
and evaluation questions with far more confidence. With these longer questions that usually
have data as a stimulus, candidates should ensure that they explore all aspects of the data,
consider the validity of the data and also use their own knowledge to support any
conclusions.

Maths and graph skills were generally excellent and it is clear that most candidates have an
excellent understanding of how to draw appropriate graphs and use the correct number of
significant figures. Practical skills are assessed within the paper and it was pleasing to see
that most candidates have a good, strong understanding of the nature of the scientific
method, being able to plan valid investigations and identify variables. Question 1(b)(i) was a
practical question that asked candidates how to make a dilution of a solution. Only a minority
of candidates suggested an appropriate piece of laboratory equipment to make the dilution -
it is good practice to give some experimental details when asked 'how' to perform a practical
technique. Most candidates completed the paper and left few blank questions.
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Question 1 (b)(i)

This question assessed AO3 practical skills. Candidates were required to describe how a
solution could be diluted. Strong answers correctly referred to adding the same volumes of
solution and water and referred to an appropriate piece of laboratory equipment such as a
measuring cylinder. Weaker answers gave vague references to mixing the solutions without
giving volumes or failed to mention any equipment. Candidates should always refer to
practical methods when asked 'how to' do a practical method.

(i) Describe how to make 10cm® of a 5% sucrose solution from a
10% sucrose solution and pure water.

(2)

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

This is a strong answer that gained both marks. The candidate gives
two correct volumes of the solutions and also refers to the use of a
measuring cylinder.

v ResultsPlus
KL

Examiner Tip
Always give full practical details when describing 'how to' do a method.

Int GCSE Biology 4BI1 1BR 4



() Describe how to make 10cm’ of a 5% sucrose solution from a
109% sucrose solution and pure water.

(2)

eppudwaﬁrnﬂmﬁll kﬁHef‘TMw”ﬁML’MwUm
......... o (0’ of % swerme sdbibon

N\

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that equal volumes
of solution and water are added. No mention was made of any
equipment.

(i) Describe how to make 10cm’ of a 5% sucrose solution from a
10% sucrose solution and pure water.

{2)
drlute e Solulon b addivig ouve wooker. Thiy

“f ] a. A w‘b-\a by Ly vighe—.

N\

iﬁ ResultsPlus
Examiner Comments

This answer gained one mark for mention of the measuring cylinder.
No credit is awarded for the mixing of sucrose and water as there is no
mention of the volumes.
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Question 1 (b)(ii)

This question presented candidates with pictures of onion epidermis cells before and after
placing them into a solution of sucrose. Candidates were asked to explain the change in
appearance of the cells. Strong answers correctly referred to the process of osmosis, the
movement of water from the cells across a partially permeable membrane, the detachment
of the cell membrane from the cell wall and the movement of water down a water potential
gradient. It was pleasing to see that many candidates correctly referred to water potentials
rather than ambiguous references to concentrations (where it is often not clear if the
candidate is referring to water concentration or sucrose concentration). Some candidates did
not appreciate that water had left the cells and referred to movement of the red pigment or
movement of sucrose solution into the cells. A small number of candidates incorrectly
referred to water moving from a low water potential to a high water potential.

(i) Explain the change in appearance of the onion cells shown in the images after
being in the 5% sucrose solution for one hour.

(3)

..... VAo . (0%, WORRe becam®. . o/masis... LNAKE faves.. £1mae. 194 e pottrti

o/

[,
\ Y,

" / ResultsPlus
/'--.'. Examiner Comments

This is an excellent answer that gained all three marks. The candidate
correctly referred to osmosis and explains how the water moves out of
the cells from a high water potential to a low water potential. The
candidate also correctly refers to the membrane and the fact that the
cells become flaccid.

ResultsPlus
<

Examiner Tip
If a question is clearly about osmosis, give a definition of osmosis and
a direction of movement of the water.
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(i) Explain the change in appearance of the onion cells shown in the images after

being in the 5% sucrose solution for one hour.
(3)

w Pecause F has  fosed water

LTk cetl is o plomelyse)

Arepm o Glmagis Water 9008 fgnn w "yftmfﬂy'/nfu;*w

bk lower Wl | ey, The  eyhplen by

““”*fwlf ] embiang,

ﬂ ResultsPlus
Examiner Comments

This strong answer gains all three marks. There is a clear reference to
plasmolysis and the candidate explains the movement of water out of

the cells by osmosis.

(i) Explain the change in appearance of the onion cells shown in the images after

being in the 5% sucrose solution for one hour.
(3)

Woker moved ovt of the  ondn cells  due 5 agmMOSt'S.
Y\ of

-

L The  concenttcio

AN

iﬁ ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate correctly refers to
the movement of water out of the cells by osmosis and gives a correct
description of the water concentration gradient.
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(i) Explain the change in appearance of the onion cells shown in the images after

being in the 5% sucrose solution for one hour.
(3)

........ Ay PR AN A SwexoSe  Swawkten  for on oo, Yne. uaoker

IS, OKQWN. Ot ©F  An€ . CM. MO DEMORIC  of. e IS N

...... OCSLr . .. Ok WOEer \n.. £ . SUSXEEL. oM. TNIS.. ra8\E Tn
AR ONRN L CRN e QOOTORINING .. JEER L MIOIREL 1

/

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks for referring to the movement of water
out of the cells by osmosis. There is no mention of the membrane or
the water potential gradient.

(ii) Explain the change in appearance of the onion cells shown in the images after

being in the 5% sucrose solution for one hour.
(3}

................ e red onion ells  ar. Jese kbt it waber. ..
heanvse the  osmas)s. E@k to. }m: Bhe . waer in_

water  will oV *‘ -ﬁhg MR soluton,

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks for the movement of water out of the
cells by osmosis. The reference to high and low is too vague as there is
no reference to water potential or concentrations.
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Question 2 (b)(i)

This question was well answered by many candidates. The question required candidates to
convert units, calculate a magnification and correctly round the answer to the nearest whole
number.

(b) The image shows a pollen grain produced by the plant.

(Source: © STEVE GSCHMEISSNER / SCIENCE PHOTO LIBRARY)
(i) The diameter of the pollen grain in the image is 30 mm.
The pollen grain has an actual diameter of 313 pm.
Calculate the magnification of the pollen grain in the image.
Give your answer to the nearest whole number. 20 % |00 = B00CO
[Tmm = 1000 um]

0dgH{CaNID = Z0OSC @)
t 2\%

- 954k
596

magnification=x .. A6 . ...

N ResultsPlus

/'-—-‘: Examiner Comments

This answer gained all three marks. The candidate shows all their
working clearly - this is good practice as it means that some credit may
be awarded even if the final answer is incorrect. The candidate clearly

converts millimetres into micrometres (30 000), does a correct division
and then rounds their answer to the nearest whole number (96).
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(M4 ResultsPlus
\ Examiner Tip

Always show working clearly - it may gain some credit if the final
answer is incorrect.
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(b) The image shows a pollen grain produced by the plant.

(Source: © STEVE GSCHMEISSNER / SCIENCE PHOTO LIBRARY)
(i) The diameter of the pollen grain in the image is 30 mm.
The pollen grain has an actual diameter of .f._1_3_|.|ln
Calculate the magpnification of the pollen grain in the image.
Give your answer to the nearest whole number.

[1mm = 1000 um]

1 = Monpficgivon = TR e

A M
30 s . %ﬁ;::mn =~ 99.4
SIETN P
magnification = x c\S%

(3)

\/ / ResultsPlus

Exa miner Comments

This answer gained two marks - the candidate correctly converts the
units and calculates the magnification but does not round their answer
to the nearest whole number.

4 . ResultsPlus
\

Examiner Tip

Be careful to read all the instructions in the question.
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Question 2 (b)(ii)

This question asked candidates to describe how the pollen grain shown in a micrograph is
adapted for insect pollination. Most candidates correctly referred to hooks or stickiness. A
few candidates misread the question and referred to the adaptations of insect pollinated

flowers, eg bright petals.

(i) State how the structure of the pollen grain is adapted to ensure
insect pollination.

T(/u_ Pp},eﬁ EDf‘?f 1%

(1)

k&%ﬂdsw

y { ResultsPlus
/--.. Examiner Comments

This answer gained no marks. There is no reference to any adaptations
of the actual pollen grain.

(i) State how the structure of the pollen grain is adapted to ensure
insect pollination.
(1)
LU hos qples S ks fasy . laken ofto  \Dsect.

CbDedie» e e

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

This answer gained one mark for correctly stating that the pollen grain
has spikes.
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(i) State how the structure of the pollen grain is adapted to ensure

insect pollination.
(1)
....................... Fhitloy. 1. 8n.. 10560ty (bers). &8%. 0arry . While. heytd looking LoC. Neckar

R

ig ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that the pollen grain
is sticky.
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Question 2 (c)

This question assessed candidates' understanding of the purposes of taking cuttings. Strong
answers correctly stated that taking cuttings is a form of asexual reproduction and so
produces genetically identical copies. Some candidates referred to identical copies or copies
with the same characteristics but did not refer to genes. Candidates should use precise
language - 'genetically identical' gained a mark but 'identical' did not gain a mark. Many
candidates correctly stated that taking cuttings would be quicker or could be done at all
times of the year.

(c) Gardeners often reproduce plants by taking cuttings.

Explain why gardeners often reproduce plants by taking cuttings instead of
growing the plants from seeds.

—
\/ /i ResultsPlus

Examiner Comments

This answer gained no marks. The candidate gives vague references to
cost and effort - this is insufficient detail to gain any marks.

(c) Gardeners often reproduce plants by taking cuttings.

Explain why gardeners often reproduce plants by taking cuttings instead of
growing the plants from seeds.

N
y {: ResultsPlus
/--._ Examiner Comments

This answer gained one mark for the idea of speed. No further detail is
given - the reference to ease is too vague.
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(c) Gardeners often reproduce plants by taking cuttings.

Explain why gardeners often reproduce plants by taking cuttings instead of

growing the plants from seeds.
(2}

_ Lotling ot fheond produe o dom 5o the 3 vo vodoki, THis gl
thd e pload vod podwce the e gilld

N\

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks for the idea of speed and the reference
to producing clones.

W4\ ResultsPlus
\/

) Examiner Tip
Always use precise, accurate vocabulary eg clones or genetically
identical.

(c) Gardeners often reproduce plants by taking cuttings.

Explain why gardeners often reproduce plants by taking cuttings instead of

growing the plants from seeds.
(2}

.............. o fley take a.&..a.; afﬁfr[wfbmwfg»

................... (epaduce. e plont.
o th hlees los e [ e rcpvnf‘ 6:3/%/ s Meg;t. ............................
o No eriafion / wutation, .

N\

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks for the references to asexual
reproduction and quick process. No marks would have been awarded
for the idea of no variation as there is no reference to genes.
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(c) Gardeners often reproduce plants by taking cuttings.

Explain why gardeners often reproduce plants by taking cuttings instead of
growing the plants from seeds.
(2)

........... Thﬂlecvweﬂ'c‘lwﬁmgﬂu'*f'f-\-'bfmxwiffrmdur‘m
; H(fwluﬂCfnmﬁuf-J'fOzTL’"f”I‘"J*"”*W'H'H

N

ﬂ ResultsPlus
Examiner Comments

This excellent answer illustrates all three mark points: asexual
reproduction, fast and no genetic variation (clones).
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Question 3 (a)(i)

This question was well answered with most candidates correctly identifying the diaphragm.
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Question 3 (a)(iii)

This question required candidates to give two reasons why the bell jar model was not an
accurate model of human ventilation. Strong answers identified the lack of ribs or intercostal
muscles, the lack of movement of the bell jar and the absence of pleural fluid. Weaker
answers often gave vague references to a lack of alveoli or blood - these would not be
relevant to the process of ventilation.

(i) Give two reasons why the apparatus does not give an accurate representation

of human ventilation.
(2)

1INt e o Tl g \NSwol Msey Moy Yo s ingtase voume gy

2 The mwu&hé Y9 pu'r MN’L " Sonle m‘{\n -\\4_, waae, oE e \Oa«’)‘j

..--*-:.\ .
y /\, ResultsPlus
/‘--. Examiner Comments

This answer gained two marks in the first sentence for the idea of ribs /
intercostal muscles and the movement of them to change the volume.

(iii) Give two reasons why the apparatus does not give an accurate representation
of human ventilation.

2 Te vt (s by ypteetislal  pmascfe  and  vids

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

This answer gained one mark for the idea of intercostal muscles.
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(i) Give two reasons why the apparatus does not give an accurate representation
of human ventilation.
and wy ond doLsens © (2)
. \
N MUSIES ettt 1o nerease U the w\wne, vt

2 The glossyox  desswt  fepreserct e ribcage moving
e Op NS deuort duwag veitloglon,

N

iﬁ ResultsPlus
Examiner Comments

This answer gained two marks for correctly referring to the intercostal
muscles and their role in the movement of the thorax.
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Question 3 (b)(ii)

This calculation required candidates to calculate the total surface area of a lung and give the
answer in standard form. Many candidates gained both marks. Some candidates did not
convert the answer to correct standard form and some candidates divided the area of an
alveolus by the number of alveoli.

(i) The total surface area of the alveoli in lungs is very large.

A typical human lung has 480000 000 alveoli.

Each alveolus has a surface area of 0.0040 mm?.

1 2 s M
Calculate the total syrface area, in mm?®, of the alvecli in one typical
human lung.

Give your answer in standard form,

0.004) X 4g0 00 000 = \q2 Q000 m:«‘
— =) %0

(2)

N { ResultsPlus
/--.. Examiner Comments

This correct answer gained both marks for correctly calculating the
surface area and giving the answer in standard form.

Int GCSE Biology 4BI1 1BR 20



(ii) The total surface area of the alveoli in lungs is very large.
A typical human lung has 480000000 alveoli.
Each alveolus has a surface area o_f 0.0040 mml.

Calculate the total surface area, in mm?, of the alveoli in one typical
human lung.

Give your answer in-standard form.

(2)
0. ooka X 480 0o a0 =

total surface area in one human lung = ... 19200060 ..o mm’

.'\ o
ResultsPlus

Examiner Comments

This answer gained one mark for correctly calculating the surface area.
The answer has not been converted into standard form.

- lf" ResultsPlus
D

) Examiner Tip
Always read all the instructions in a question, eg 'give your answer in
standard form'.
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Question 3 (b)(iii)

This question required candidates to explain two ways in which a single alveolus is adapted
for maximising gas exchange. Strong answers referred to the thin or one cell thick wall linked
to a short diffusion path, the capillary network maintaining the diffusion gradient, and the
moisture allowing gases to dissolve. Many answers incorrectly referred to large surface
areas - this is not a feature of a single alveolus. Some candidates referred to cell walls rather
than the alveolar walls - candidates should be careful to use terminology accurately.

(i) Explain two ways that a single alveolus is adapted to maximise gas exchange.
(4)

Y \‘ Examiner Comments

This strong answer gained all four marks. The candidate has correctly
identified the thin wall and capillary network and in each case given a
correct explanation.
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(iii) Explain two ways that a single alveolus is adapted to maximise gas exchange.

(4)
1 @‘H@Aswfmaméom@mmcwwm%

b

@a}}usﬁﬁmlgwm ________ (. b gvamstersd il mdie PR
20 oll thtk cagloy tals foledlivale
Slitw}o[t\slﬂmgmﬂ&wyv%ﬂv&éa%i%

/ ResultsPlus

Examiner Comments
This answer gained two marks for the one cell thick wall and short
diffusion path. No credit was awarded for the reference to surface
area.

(lii) Explain two ways that a single alveolus is adapted to maximise gas exchange.
(4)

2.4 hay o vich blood Supetw. 10 Watwbain A SYEER.

o fyadiend berween olveolt ond blood, fo incvease vele of

/ ResultsPlus

Examiner Comments

This excellent answer gained all four marks for correctly referring to
the one cell thick wall and the blood capillaries lined to their roles.
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(ili) Explain two ways that a single alveolus is adapted to maximise gas exchange.
(4)

AR\JDIWS b\m,g_, eon "3 one Cell ‘H"Lﬁ. U—"V“'S e This glloys

965K o‘”%-w Yo hagpen much  quicker as thoy only e

maue*rkwuawf«sww‘f‘“sﬁ““SO'M'-M*’“”“‘-*

PAMEI QMR

|

ﬂ ResultsPlus
Examiner Comments

This answer gained three marks for correctly stating that the alveolus
is one cell thick for rapid diffusion and that there is a layer of moisture.
There is no reference to gases dissolving in the moisture.
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(iii) Explain two ways that a single alveolus is adapted to maximise gas exchange.

%rm\mf\’r For daPuSion 40 moxinakse  take. .
opﬁag@a(hahg&

goses. Yo provide ov sweg concemmkion

I\

iﬁ ResultsPlus
Examiner Comments

This strong answer gained all four marks. There are correct references
to the thin wall and the moisture with both correctly explained.
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Question 3 (b)(iv)

This question assessed candidates' understanding of a core practical. The question asked
candidates to describe how a student could investigate the effect of exercise on carbon
dioxide release. Strong answers described the use of lime water or hydrogen-carbonate
indicator, sampling before and after exercise, the use of replicates for reliability and the idea
that other factors need to be controlled. A significant number of candidates did not give an
appropriate experiment and instead described an investigation into the effect of exercise on
heart rate. Candidates should make sure that they have a full knowledge of all the core
practicals listed in the specification.

(iv) Describe a simple laboratory experiment to investigate the effect of exercise ?
on the rate of carbon dioxide release from a human.

I\ /
\/ ( ResultsPlus

/'--. Examiner Comments
This answer gained two marks. One mark is awarded for the use of
limewater. A second mark is awarded for measuring before and after
exercise.

Examiner Tip

4 \ ResultsPlus
\

Make sure that you know all the core practicals.
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(iv) Describe a simple laboratory experiment to investigate the effect of exercise
on the rate of carbon dioxide release from a human.

(3)

ORI

2 ResultsPlus

Examiner Comments

This answer gained one mark for the measurement of carbon dioxide
before and after exercise.
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Describe a%ﬂ’r'n% experiment to investigate the effect of exercise
on the rate of ca dioxide release from a human.
{(3)
.......... a.persen. N0k do-eserse. al gl and st dowr for peowd 1hmine]

th andhu peson o[cl a MM‘)‘Q, dwap(n b G{\M@ QP!O%
Lot anoPc pesondo infonse. €40, .q,er@, 5 - mnm‘hg, _))Qf (@I

mh@&%m aiﬁ’M e o shoond to anm%e kwaww

vebalil té;:Or» ok hnw wch e wyu. exhale (as e
TN, ¢ mg&@kﬂfrdﬂrécw?fdm foﬁmﬂw

aoan: Mﬁlﬂ-c’” ; Wt’f’ Ry ;mﬁm,ww,m n,._,h ﬁwnﬁ'}ﬁ-l"ﬁh

M\. gg,j:mn e (Total for Question 3= 14 marks)

ResultsPlus

Examiner Comments
This answer gained all three marks. The candidate correctly describes
the use of limewater, measuring before and after exercise and the use
of repeats.
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(iv) Describe a simple laboratory experiment to investigate the effect of exercise
on the rate of carbon dioxide release from a human.
(3)
Mowe  Z vorricigants, one  tesxiney  andt achwel exerci g | runniney an
Lo eaa il MR o A\ ek Ord add i water 1O A Y, cover

0. conamer VX protke. suke. XL IS 0. oM Pu e STcoms io 1Y g - Ask v

resing eexon 1o exnale Ao Me strows every D Minuser for. A0 wh0wres,
Q0. YR Soump vl Mag . PRYEOM A ErTATINe) ., MOKS UKL Mad SYTOW S seoled
e NOL 1N U AEEEX. . B0 XA seCorch . R CADLY Qe W O
Plate xR Yo _Ke e OWW Onean® . moxe. . WM Gpent  dne eacpan it

a\

ﬂ ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate correctly describes
the use of limewater, measurement before and after exercise and the
comparison of the limewater cloudiness after a stated time.
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Question 4 (b)(i)

Many candidates found this question challenging. The question assessed the practical
understanding of candidates by asking why samples are kept separately in a water bath
before mixing. Strong answers explained that the samples need to reach the temperature
before mixing. A significant number of candidates focused on the role of a water bath in
maintaining a constant temperature rather than the reason for keeping them in the water
bath before mixing.

(b) (i) State why the test tubes are placed in a water bath for 10 minutes before
mixing the contents.

N (: ResultsPlus
/--.. Examiner Comments

This answer correctly states that the tubes need time to reach the
temperature of the water bath.

(b} (i) State why the test tubes are placed in a water bath for 10 minutes before
mixing the contents.
(1)

ﬂaédi\am ................ L

Y { ResultsPlus
/--.. Examiner Comments

This example also gained the mark for the idea that the tubes need to
reach the temperature.

Int GCSE Biology 4BI1 1BR 30



(b) (i) State why the test tubes are placed in a water bath for 10 minutes before
mixing the contents,

\(/K ResultsPlus
Examiner Comments

This answer did not gain any credit. The candidate has not given the
purpose of keeping the tubes in the water bath before mixing.
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Question 4 (b)(ii)

This question assessed candidates understanding of the biochemical test for starch. The
specification lists four biochemical tests (starch, glucose, lipid and protein) - candidates
should be aware of how to carry out each test and the positive results of the tests. Strong
answers stated that iodine solution is used and that the positive result is a black colour.
Weaker answers often referred to wrong tests such as Benedict's.

(i) Describe how the student could test a sample of the mixture for starch.
(2)
.......................... #clé,;nw_]umf-n(«j”’
b Chhrda.... Fhadads . s -Jﬁhﬁ- ......... berch. b
ﬂ}—f‘!;j ........... J./.nrff.rﬁﬁ.. ...................................................................................................................................................................................................
| J/ﬂ;# _________ p@.m/ _______________ ,Sjsy,.r ___________________ Zv L
y ( ResultsPlus
/-—-. Examiner Comments
This answer gained one mark for the use of iodine. The candidate
incorrectly states that the result would be a brick red colour.
(i) Describe how the student could test a sample of the mixture fof starch.
..... ‘ US{LJ allew.— bwwm?wgi‘mﬂa‘;ﬁ?/ﬁfﬁbm
_____ 'H.u, 3 -L? ﬁc—l\:Gv(%rwgwkd/(-l:i«FT‘M%'ﬁfr{ Aa Y hre

ﬁ/ { ResultsPlus
/--._ Examiner Comments

This answer gained both marks for correctly describing the use of
iodine and the positive result.
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Question 4 (c)(i)

This calculation required candidates to calculate a mean value and give the final answer to
two significant figures. Most candidates were able to calculate the mean correctly and many
went on to give the answer to the correct number of significant figures.

(c) The table shows the results of the student’s investigation.

10 45 50 50 48
20 30 35 35 33
30 20 25 25 a%
40 10 10 15 12
50 starch not starch not starch not starch not
digested digested digested digested

(i) Calculate the mean time taken for all starch to be digested at 30°C.
Give your answer to two significant figures.

E-E)‘f‘%"f’ Iy -
S x 6>

meantime= ... 2>. .. .. .. minutes

(2)

ResultsPlus

Examiner Comments

This answer gained both marks. The candidate has clearly shown their
working.

"

ResultsPlus

Examiner Tip
Always show your working for calculations.
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(¢) The table shows the results of the student’s investigation.

10 45 50 50 48

20 30 35 35 33

30 20 25 25

40 10 10 15° 12

50 starch not starch not starch not starch not
digested digested digested digested

(i) Calculate the mean time taken for all starch to be digested at 30°C.

Give your answer to two significant figures.
u%u-\-z‘h'%‘g._.l;'; (2)

mean time = ”T..; ................ minutes

ResultsPlus

Examiner Comments

This answer gained one mark. The candidate has correctly calculated
the mean but not given their answer to the correct number of
significant figures.
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Question 4 (c)(ii)

This question was well answered by many candidates and it is clear that most candidates
have a good understanding of how temperature affects the activity of enzymes. Strong
answers explained that an increase in temperature would increase kinetic energy, particle
movement and the collision rate of enzymes and substrates. Weaker answers often gave
descriptions of the increase in speed of reaction without giving an explanation.

(i) Explain the effect of increasing the temperature from 10 °C to 40 °C on the
time taken for all the starch to be digested.

(2)
_________________________________ Pefm}wtfo
______________________ vithsc..........
\( ( ResultsPlus
I/--.. Examiner Comments
This answer gained one mark for correctly stating that increasing the
temperature means that the optimal temperature is reached.
(i) Explain the effect of increasing the temperature from 10 °C to 40 °C on the
time taken for all the starch to be digested.
(2)
......................................... Tt Tacreasing He  10Wpombwe  TEOWCLS
............. he Vi jaken Por Me siwth s be digesped
............ LS Mo fNpymes have  IMee  Kiekic oty et

- '*\

N { ResultsPlus
/---._ Examiner Comments

This answer gained both marks. The candidate clearly states that the
enzymes have more kinetic energy and that the frequency of collisions
increases.
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(ii) Explain the effect of increasing the temperature from 10 °C to 40 °C on the
time taken for all the starch to be digested.

V‘%wnj N !ess hr*b trn  br ju CenligHe ﬂ%hﬂ,vfﬂmi

_ ResultsPlus

Examiner Comments

This strong answer gained two marks for correctly stating that the
kinetic energy increases causing an increase in collision frequency.
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Question 4 (c)(iii)

This question assessed candidates' understanding of the effect of excess temperature on
enzyme activity. Many candidates were able to correctly state that the enzymes would
denature and that this means that the shape of the active site would change. Some
candidates correctly stated that the enzymes would denature but did not give further details.

(i) Explain why the starch was not digested when the temperature was 50 °C.

(2)
........................... Tl)\f—'ti’l‘lh’fw't%?a"]ﬂfgh‘;b‘thdt.tb'e%ﬂeém&%{
___________________________ T
_J::\ —
S{ { ResultsPlus
/—-.. Examiner Comments
This answer did not gain any credit. There is no mention of
ldenaturation or changes in shape of the enzyme.
(i) Explain why the starch was not digested when the temperature was 50 °C.
(2)
......... - ]Zzﬁﬁzfm/{ﬁe!gw/mm
...... T T L. it F . . ... ... S M.
AR ..... A ... JHS ... R L ... ... T fille..
A Th. fothttin......of . Fipte. - Sl ol . ... stk il o ... gipsd.

N

N /\, ResultsPlus
I'/“----. Examiner Comments

This excellent answer gained both marks. The candidate correctly
states that the enzymes denature and that the active site changes
shape so that E-S complexes cannot form.
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(iii) Explain why the starch was not digested when the temperature was 50 °C.
{2)

a\__

ﬂ ResultsPlus
Examiner Comments

This is another excellent answer that correctly states that the enzymes
denature and goes on to give an explanation of denaturation.

(ii) Explain why the starch was not digested when the temperature was 50 °C.

a\__

ig ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that the enzymes
denature but does not go on to explain what denaturation means.
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Question 4 (c)(iv)

This question assessed candidates' understanding of generic practical skills. The question
focused on how the accuracy of the results and conclusion could be improved. Strong
answers explained that closer temperature or time increments would be used. Strong
answers also gave the range in which closer increments would need to be taken in order to
identify the optimal temperature.

(iv) Explain how the student could modify the investigation to give a more
accurate measure of the temperature at which the amylase activity is fastest.

(2)

- #\

Y { ResultsPlus
/--.. Examiner Comments

This answer gained one mark for correctly stating that closer
increments would be required. The candidate has not, however, given
the range of temperatures in which the increments need to be taken.

(iv) Explain how the student could modify the investigation to give a more
accurate measure of the temperature at which the amylase activity is fastest.
(2)

Bov eomele. o't LC , L ek

- "\

N { ResultsPlus
/--._ Examiner Comments

This answer gained two marks for giving the idea of closer increments
and giving a suitable range for them.
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(iv) Explain how the student could modify the investigation to give a more
accurate measure of the temperature at which the amylase activity is fastest.

| 'Q\L’Cl‘%““smhgommms —

a\_

ig ResultsPlus
Examiner Comments

This excellent answer gained both marks. The idea of closer
increments is given and there is a correct range that would enable the
optimal temperature to be identified.

(iv) Explain how the student could modify the investigation to give a more
accurate measure of the temperature at which the amylase activity is fastest.
(2)
in
o 0 e, experimenct.. . s, tffbrenct. tompaatiues. or swaller bl

............. s Ltmbﬁﬁq!ﬂl'm,mhluh@tnnﬁps-Mﬁmg‘fhaMﬁh

|

ﬂ ResultsPlus
Examiner Comments

This answer gained one mark for the idea of smaller temperature
increments but did not give a range.
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(iv) Explain how the student could modify the investigation to give a more
accurate measure of the temperature at which the amylase activity is fastest.

(2)

bmes {0 o war}g ........... Ononalies. From. e vesulks.

.'\_

ﬂ ResultsPlus
Examiner Comments

This answer did not gain any credit. The candidate has confused
accuracy with reliability.

f'f' .\'

C L" ResultsPlus
KD

| Examiner Tip
Make sure that you know the differences between terms such as
accuracy, reliability, and validity.
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Question 5 (a)(ii)

This question required candidates to identify two organisms in the food web that can feed as
tertiary consumers. Most candidates were able to correctly identify two organisms.

(ii) Name two organisms in this food web that can feed as tertiary consumers.

N

¢ { ResultsPlus
I/--.. Examiner Comments

This answer gained no marks as plankton-eating fish are not a tertiary
consumer.

(ii) Name two organisms in this food web that can feed as tertiary consumers.
(1)

1 03 i‘ﬁﬁwhu\e,

N

N { ResultsPlus
/—-.. Examiner Comments

This answer gained the mark for correctly identifying two tertiary
consumers.
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Question 5 (a)(iii)

This question required candidates to draw out the longest food chain within the web. Most
candidates were able to correctly draw the longest food chain. Common errors included
placing the arrows in the wrong direction, drawing a pyramid of numbers instead of a food
chain, and selecting the wrong food chain.

(iii) Draw the food chain with the Wz‘. in this food web,

phytorlonkion —— plaiion - eatin] fish
— PYPa{a.’ron Yish — soa| —> polar bear.

(2)

- -*\

N { ResultsPlus
I/--.. Examiner Comments

This answer gained one mark. The food chain given is not the longest
one but the arrows are pointing in the correct direction.

(iii) Draw the food chain with the most trophic levels in this food web.
(2)

Pkﬂﬁpﬂah\ﬂoﬂ - ,‘Zooszanuéh—-ﬁ‘;.Qanldoh ‘ml‘ha :‘ubé,\’\ "Drxra:ﬁa'{mé
;p&, ety .a.eo«_ﬂ —> Polan  Leon

- '*\

N { ResultsPlus
/---._ Examiner Comments

This answer gained both marks for selecting the correct food chain and
having the arrows in the correct direction.
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Question 5 (b)(i)

This calculation required candidates to calculate a percentage change. Many candidates were
able to correctly complete the calculation to gain both marks. Some candidates were able to
calculate the change in plankton but did not divide the number by the correct denominator.

(b) Scientists measure the changes in the biomasses of phytoplankton and
zooplankton in one year.

() During a month in spring, the scientists found that the biomass of
phytoplankton in the water increased from 1.2 mg perdm’ to 12.6 mg perdm’.

Calculate the percentage increase of these phytoplankton in this month.
(2)
I]-' b = '\} ®
— - [
Ry w X Joo /. = Tﬁ /-

percentage increase = ... fro. . %

N { ResultsPlus
/--._ Examiner Comments

This answer gained both marks. The candidate has shown their
working clearly.
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(b) Scientists measure the changes in the biomasses of phytoplankton and
zooplankton in one year.

(i) During a month in spring, the scientists found that the biomass of
phytoplankton in the water increased from 1.2 mg perdm?® to 12.6 mg perdm’.

Calculate the percentage increase of these phytoplankton in this month.
{(2)

12.6-1.2
— %100 =a0.47619

12.¢

percentage increase = QO%

p .'\_ B
ﬂ ResultsPlus
Examiner Comments

This answer gained one mark. The candidate has correctly stated that
the difference would be 12.6-1.2 in the working but divided by the
wrong number.
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Question 5 (b)(ii)

This longer, discussion question generated a wide range of answers. Many excellent answers
were seen that described the changes in phytoplankton and zooplankton populations and
then linked them to light intensity, photosynthesis and the predator-prey relationship. The
strongest answers also went on to explain that the phytoplankton would take up nitrates and
use them to make amino acids. Weaker answers tended to focus exclusively on descriptions
of the data. Candidates should give descriptions of patterns in data, identify any correlations
and go on to use their own knowledge to give explanations.
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Discuss the reasons for the changes in the biomasses of phytoplankton and
zooplankton during the year.

Pt (5)
aPlankten lo'luMMI ezt o ntosk o :,Pﬁv—! ,,,,, $eason,
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iy Lews and T bionamas o4
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L—:ﬁl- Pli—-*"\-f"“‘-i !l""—" Mﬂﬂ A,

|

iﬁ ResultsPlus
Examiner Comments

This is a good answer that gained four marks. The candidate gives a
good description of the increase in phytoplankton in the spring and
links this to photosynthesis. The candidate also explains the
predator-prey relationship between the phytoplankton and
zooplankton.
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Discuss the reasons for the changes in the biomasses of phytoplankton and
zooplankton during the year.

....................... Adaciamy . A Ry LRE e AL

~Rlag replEn¥ ron. . Sawives d
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..l{!\}nt,.......u..,......p..h.m.tn.m..mnx..tnm ......... LA S B % T Ok, I A M LR
TN S L TN U TR T VI B SR Ain WS B e R TR S X AON 2 by & baats
ot e eartir, Bashehmteglmbten nd  Reselen)e e SOt
DR TR A RN S N T P U T TR e T . S
Bag Wahd = hewrs. Whea ecteeepteme. 00 Y a¥l (e ceawnh®a Lesee b
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a\ o
ResultsPlus

Examiner Comments
This answer gained one mark. The candidate has identified the
increase in phytoplankton in spring but does not give any further detail
or explanation.
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Discuss the reasons for the changes in the biomasses of phytoplankton and
zooplankton during the year.
(5)
.......... Tha Plptoplankcdons.. bommis was..Joo ad wisher 1advcd igp by o..let . ’uf.?ﬂs;lm
..... e tifuds. von crolin b o o Joon gl i hests. o, W1 pec g alie. B 1 Fo...
&&WHW?JLHMK;’W%&*M% et with few! bt and W
ests LT 1o 009, Wil bt om, Hshp agudh des. e Ao oy o Wit concsathont bosk

n'/déﬂlmﬁwﬁ?[{ﬂo’ﬁ;ﬁé@(a&f#;}#{d)&/ﬂ%ﬂﬂm ..... nM .......

R Y

ﬂ ResultsPlus
Examiner Comments

This answer gained two marks for recognising that phytoplankton
population is low in Winter and rises in Spring. No explanations for the
changes in biomass are given so no further credit is awarded.
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Discuss the reasons for the changes in the biomasses of phytoplankton and
zooplankton during the year.

=2 Ae. dne  yumber  of ours of e

e vumber  pngtoplankion  alSe  incveases . Move  protosynihesis.

T2 When toere . ave . .a..hgh. biomass af  zooplankion ine  less

pnyioplankton  dhere  ave. Fme This wmight be dve 4o

g ResultsPlus

Examiner Comments

This is a good answer that gained four marks. The candidate describes

the increase in phytoplankton and links this to photosynthesis. The
candidate also explains the predator-prey relationship between
phytoplankton and zooplankton.
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Discuss the reasons for the changes in the biomasses of phytoplankton and
zooplankton during the year.
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(Total for Question 5 = 11 marks)
ey — o fages .

. ResultsPlus

Examiner Comments
This is an excellent answer that gained all five marks. The candidate

describes the patterns and explains them in terms of predator-prey
relationships, nitrate uptake and photosynthesis.
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Question 6 (a)

This question was well answered by many candidates and most clearly have an excellent
knowledge of the components in a reflex arc. Most candidates knew the names of the
sensory and motor neurones and many others went on to describe the roles of the receptors
and effectors. Strong candidates also described the role of neurotransmitters in synapses.

6 Avreflex is a rapid response to a stimulus.

(@) The withdrawal of a hand when a finger touches a hot object is an example of
a reflex.

Describe the pathway of a nerve impulse in the reflex arc involved in

this response.
(4)

.......... O H\mxm@\}\\%mm\e@@bg)mm%m |
........ mnﬁetqaﬁhm\ﬁﬁmwmmﬁqbawhj

........ X \\o.\rec.ep'cmm\\s—’:\\a*{\qmmpm\se_’ﬁmra\%

adnieh o ewneNes P%Q,r __________________ fomw. Wt obwect,

N

¢ (: ResultsPlus
I/--.. Examiner Comments

This answer gained three marks for correct references to receptors,
effectors and synapses.
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6 Areflex is a rapid response to a stimulus.

(a) The withdrawal of a hand when a finger touches a hot object is an example of
a reflex.

Describe the pathway of a nerve impulse in the reflex arc involved in
this response.

(4)

iﬁ ResultsPlus
Examiner Comments

This is an excellent answer that shows all the mark points. The
candidate clearly refers to the receptor, sensory neurone, synapse,
neurotransmitters, motor neurone and effector.
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6 Areflex is a rapid response to a stimulus.

(a) The withdrawal of a hand when a finger touches a hot object is an example of
a reflex.

Describe the pathway of a nerve impulse in the reflex arc involved in
this responsé.

(4)
Winen e Finger. 1OVEHR) B fiet Opjeche AnEseRIM ANS WA Xis Tnond deAech Ms: NG

(RAISEY,. DMer SN SRS e o) imguists to Mg (NS, Tae CNS Areh 0sses I .

........

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

Z ResultsPlus

Examiner Comments

This answer gained three marks for correct references to the sensory
neurone, motor neurone and muscles.
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Question 6 (b)(i)

This question was a standard graph plotting question. Most candidates drew very good
quality graphs. Very few incorrectly drew bar charts and most candidates joined the points
with straight lines. Candidates should be careful to label axes fully and not to extrapolate
lines beyond the first and last point.

The student’s results are shown in the table.

1 12
2 12
3 : 10
4 11
-5 | 10
6 7
7 5
8 3

(i) Plota graph to show the effect of stimulus number on the time the snail
remains in its shell.

Join your points with ruled, straight lines.
(5)

'y
(1

(0

¢
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ResultsPlus

Examiner Comments

This graph gained four marks. The candidate did not label the axes so
did not gain all five marks.

@ ResultsPlus
Examiner Tip

Always label axes.
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ResultsPlus

Examiner Comments

This graph gained four marks. All the points have not been correctly
joined by straight lines.
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ResultsPlus

Examiner Comments

This graph gained all five marks. The axes are labelled, the points are
plotted correctly and the lines are straight and join all the points.
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ResultsPlus

Examiner Comments

This graph gained three marks. The candidate has not labelled the
axes and the line has been extrapolated to the origin.

ResultsPlus

Examiner Tip
Do not extrapolate beyond the first and last points.
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Question 6 (b)(ii)

This question required candidates to describe the effect of increased stimulation of the snail
on the time spent within the shell. Strong answers described the decrease and identified the
turning point after which the decrease is continuous. Candidates should always look for
turning points in data series if a description is allocated more than one mark.

(i) Describe the effect of increasing stimulus number on the time the snail
remains in its shell.

i e shell o bRcome  sherter,
A te  fordh tima e timw falen  of il e shell duuesse
AN o

N

¢ { ResultsPlus
/--.. Examiner Comments

This answer gained two marks for identifying the decrease and the
fourth response causing an increase in time.

(i) Describe the effect of increasing stimulus number on the time the snail
remains in its shell.

(2)

..... [ ANewS O Cons Mt OB OB e

N\

¢ { ResultsPlus
/--._ Examiner Comments

This is a very strong answer that describes the decrease and identifies
that turning point at the fifth stimulus.
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Question 6 (b)(iii)

This question required candidates to suggest benefits to the snail of the changes in response
to repeated stimulation. Strong answers stated that the long responses to early stimulus
would enable the snail to escape from danger such as predators but that increasing
stimulation leads to a reduced response as the stimulus may not represent a danger. Strong
answers also went on to state that by reducing the response to a harmless stimulus, the snail
could spend longer eating.

(iii) Suggest a benefit to the snail of the difference in response to the
repeated stimulus.
(2)
..... i}m5muLs£a%3mxk—5§H‘d§or%mn3e&)-
e %ﬂ‘r{'ﬂ\uﬂ.exﬁf’ _________ ond..and. .. .shmulws. as. d0. .. ...
prokeck.. ¢S a.s.@f;ji .............. aind... b‘(a) ............ tho .. 2rd _shimulws. .

Hexmnoal  peolises. ide not (i dm.qu.r __________ and. . ;Jla.% ........ ‘...

-.LE& S;D«:QU POoY J&SB d‘fﬂ".dl (Total for Question 6 = 13 marks)
oS Ao SQ_Q}Q_ wsb andh e .

N { ResultsPlus
/---._ Examiner Comments

This excellent answer gained two marks for stating that the snail
recognises that the stimulus is not dangerous and that this enables the
snail to save energy and time.
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(iii) Suggest a benefit to the snail of the difference in response to the 1
repeated stimulus.

(2)
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ig ResultsPlus
Examiner Comments

This answer gained one mark for recognising that the initial responses
enable escape from danger or predators.

(i) Syggest a benefit to the snail of the difference in response to the
‘epeated stimulus.

(2)
AS tre g00i\ dets nsed o 410 STmlUS, A Wl lemows s e Tl
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ﬂ ResultsPlus
Examiner Comments

This answer gained both marks for recognising that the initial response
is to escape danger but after repeated stimulation, there is clearly no
danger.
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(iii) Suggest a benefit to the snail of the difference in response to the
repeated stimulus.

Snm\';%&renﬂa\\aawmw .............. That

o Aere s o danger  So  comes

N

ig ResultsPlus
Examiner Comments

This answer gained one mark for stating the repeated response shows
that there is no danger.
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Question 7 (a)(i)

This question generated a range of responses. Many excellent answers were seen that
identified the thicker muscle, thicker elastic and absence of valves in arteries and went on to
explain the purpose of these. Few candidates explained that muscle enables the regulation
of blood flow. Many candidates simply referred to the thicker wall linked to blood pressure
(which did gain credit) but did not mention elasticity or muscle. Most candidates recognised
that arteries carry blood at higher pressure than veins with only a minority suggesting that
veins have higher pressure. Some candidates stated that the lumen size would be different -
this is not a feature of the blood vessel wall.

7 Coronary heart disease (CHD) is caused by damage to the walls of the coronary artery.

(a) (i) Explain two differences between the structure of the wall of an artery and the
wall of a vein,
(4)

N
\/ / ResultsPlus

/--l Examiner Comments

This answer gained two marks for correctly stating that arteries are
more elastic due to the higher pressure. The candidate also states that
the wall is thicker - this mark was only awarded if there were no other
references to thicker muscle or thicker elastic.
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7 Coronary heart disease (CHD) is caused by damage to the walls of the coronary artery.

(a) (i) Explain two differences between the structure of the wall of an artery and the
wall of a vein.

(4)

................................
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_ ResultsPlus

Examiner Comments

This answer gained four marks for the thicker wall linked to high blood
pressure and the presence of valves in veins linked to backflow. No
credit is awarded for thickness of the lumen as the question is focused
on the wall.
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7 Coronary heart disease (CHD) is caused by damage to the walls of the coronary artery.

(@) (i) Explain two differences between the structure of the wall of an artery and the

wall of a vein.
(4)

rrrrrrrrrrrr H:m..n-..w|||||»m---mcnnn-n.---munm e i [ i B P P A
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ig ResultsPlus
Examiner Comments

This answer gained two marks for the thicker wall linked to the high
pressure. Marks for the thicker wall were awarded if no marks had
already been awarded for the idea of thicker muscle or thicker elastic.
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7 Coronary heart disease (CHD) is caused by damage to the walls of the coronary artery.
(a) (i) Explain two differences between the structure of the wall of an artery and the

wall of a vein.
(4)
1Aﬁuss.1fm.!w-!t'm ..... e -thr.,-uw.l ..... fessnle (s hichal i

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

This answer gained three marks for the idea of thick elastic linked to
high pressure and thick muscle. There is no link of the muscle with the
regulation of blood flow.
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Question 7 (a)(ii)

This question presented candidates with stimulus material of a diagram of a section of
partially blocked coronary artery. Candidates needed to explain why the heart would be less
able to respond during exercise. Strong answers explained that there would be less blood
flow and so less transfer of oxygen leading to reduced respiration. Weaker answers simply
described the diagram rather than linking it to an explanation. Candidates should always link
oxygen to respiration and energy release in these types of question.

(ii) The diagram shows a cross-section of a coronary artery from a healthy person
and from a person with CHD.

o ©

Artery from a healthy person Artery from a person with CHD

The heart needs to respond to extra demands during exercise.

Explain why, during exercise, the heart of a person with CHD would not
respond as efficiently as the heart of a healthy person.

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

This answer gained two marks for the idea of reduced blood flow and
reduced oxygen supply.
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(i} The diagram shows a cross-section of a coronary artery from a healthy person
and from a person with CHD.

Artery from a healthy person Artery from a person with CHD

The heart needs to respond to extra demands during exercise.

Explain why, during exercise, the heart of a person with CHD would not
respond as efficiently as the heart of a healthy person.

(3)
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/

iﬁ ResultsPlus
Examiner Comments

This answer gained all three marks. The candidate clearly describes the
reduced blood flow and links it to the reduced circulation of oxygen
and reduced respiration.
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(i) The diagram shows a cross-section of a coronary artery from a healthy person
and from a person with CHD.

o ©

Artery from a healthy person Artery from a person with CHD

The heart needs to respond to extra demands during exercise.

Explain why, during exercise, the heart of a person with CHD would not
respond as efficiently as the heart of a healthy person.

3
heacr =

.__..,.,.......D.%ﬂrﬁ.,emgs.e.*.,.&,.pe..mﬁs,hhjz.nzds,..m.am.....o&gﬁ.m.ﬂd&l%ﬂnmwﬁ.ma\,m
...areote. NTP B Mg laeaet musdle 1 controch, body musdes dinneed ohygen.
......... LHDW::\tsn&tumiﬂ-mﬂml&jarler\jau\%samumi-&uanckmwnck
....fe.t.mht..ﬁm....sﬂ.lt.:&&..!md.gml&..ﬁs&P.P\iel-...:ﬁa..MILmuﬂ.mt..h..Se..t.:i-.jreaneA&ilsJ.,....
........ Muscles sl skas & respine ansenbially whid yrodue adicaod md casse ..

N

ig ResultsPlus
Examiner Comments

This is a strong answer that gains all three marks. The candidate clearly
explains the effect of the reduced blood flow linked to reduced
respiration and oxygen.
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Question 7 (b)(i)

This question was generally well answered. Most candidates were able to suggest other risk
factors for coronary heart disease. The most common correct suggestions included high fat
diet, stress and lack of exercise. A few candidates gave vague suggestions such as bad diet -
candidates should qualify what is meant by a term such as 'bad".

(b) Genetics and smoking are two risk factors for CHD.
The alleles of some genes increase the risk of developing CHD in people. These

are known as risk factor alleles.
Scientists compared the relative risk of developing CHD in people with different
numbers of these risk factor alleles.
The scientists also compared the risk of developing CHD for non-smokers
and smokers,
The graph shows the scientists’ results.
e ——
254 — - — -
Relative risk | — —— -
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Number of different risk factor alleles

. non-smokers
. smokers

(i) Give one risk factor for CHD, other than genetics and smoking.
(1)

N

ﬂ ResultsPlus
Examiner Comments

Obesity is an example of a common, correct answer.
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(b) Genetics and smoking are two risk factors for CHD.

The alleles of some genes increase the risk of developing CHD in people. These
are known as risk factor alleles.

Scientists compared the relative risk of developing CHD in people with different
numbers of these risk factor alleles.

The scientists also compared the risk of developing CHD for non-smokers
and smokers.

The graph shows the scientists’ results.

3 T —
254——
Relative risk
of CHD 15 &
. - &
- ]
= |
14 - s
: i
[ ]
i -] ]
0.5 E E
0. = l
few medium high

Number of different risk factor alleles

. non-smokers

smokers

(i) Give one risk factor for CHD, other than genetics and smoking.
(1)

_ ResultsPlus

Examiner Comments

This answer was not awarded any marks. Diet was insufficient - the
candidate needed to refer to a 'high fat diet'.
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(b) Genetics and smoking are two risk factors for CHD.

The alleles of some genes increase the risk of developing CHD in people. These
are known as risk factor alleles.

Scientists compared the relative risk of developing CHD in people with different
numbers of these risk factor alleles.

The scientists also compared the risk of developing CHD for non-smokers
and smokers.

The graph shows the scientists’ results.

3 S S — - ——

254 — —
Relative risk = _— s
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i = —— : — x
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Number of different risk factor alleles

. non-smokers
. smokers

(i) Give one risk factor for CHD, other than genetics and smoking.

g ResultsPlus

Examiner Comments

This answer gained one mark for the idea of high cholesterol diet.
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Question 7 (b)(ii)

This question was a longer, extended answer question that presented candidates with the
effects of increasing number of heart disease alleles and the effects of smoking. Many
candidates gained at least one mark with a significant number going on to gain at least three.
Most candidates recognised that increasing smoking and the number of alleles both increase
the risk. Strong answers used manipulated numerical data and / or identified the highest or
lowest risk group. Strong answers also gave explanations for the effect of smoking due to
carbon monoxide. Strong answers also discussed the experimental data in terms of
information about other factors and the lack of a sample size.
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(i) Comment on the relationship between the number of risk factor alleles and
smoking on the risk of developing CHD.

Use data from the graph to help your answer.
(5)
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<£§ ResultsPlus
Examiner Comments

This excellent answer gained all five marks. The candidate describes
the increased risk from smoking and more alleles. They also state that
smokers with high numbers of alleles have the highest risk. The
candidate also goes on to explain the effect of carbon monoxide and
the lack of controls in the data.
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(i) Comment on the relationship between the number of risk factor alleles and
smoking on the risk of developing CHD.

Use data from the graph to help your answer.
' (5}

nedivmn SR Fackers.. and _smoRe. oot A (isr
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ﬂ ResultsPlus
Examiner Comments

This answer only gained one mark. The candidate has simply quoted
the data and not described how the factors increase the risk, apart
from at the end where they state that smoking increases the risk.

T\ ResultsPlus
\_; Examiner Tip

Don't just quote data, refer to patterns and also carry out
manipulations of data to support your answers.
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(i) Comment on the relationship between the number of risk factor alleles and
smoking on the risk of developing CHD.

Use data from the graph to help your answer.

(5}

__________ T lneLujLarhwmberafdrﬁwhtnslcfﬂcfora”f/es

_J:!\ —
'\( ResultsPlus
/--._ Examiner Comments

This answer gained three marks. The candidate clearly states that both
smoking and number of alleles increase the risk and that smokers with
many alleles have the highest risk. There is no manipulation of data,
explanation or comment about the quality of the investigation.
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(i) Comment on the relationship between the number of risk factor alleles and
smoking on the risk of developing CHD.

Use data from the graph to help your answer.
(5)
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Examiner Comments

This answer gained two marks for correctly stating that smokers with
few alleles have the lowest risk and that smoking increases the risk.
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Question 8 (a)(i)

This question assessed candidates' ability to interpret a pedigree diagram and go on to
generate a genetic cross. Many candidates were able to correctly deduce the genotypes of
the parents and go on to give the probability of producing a lactose intolerant offspring.
Many excellent Punnett squares were seen and it is clear that many candidates have an
excellent understanding of this aspect of genetics. A few candidates gave the incorrect
parental genotypes. Some candidates suggested that the inheritance was sex-linked -
candidates should remember that sex-linkage is not on the specification.
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8 Lactose is the sugar found in milk.

The lactose needs to be digested in humans by an enzyme called lactase so the

products can be absorbed.

All human babies produce lactase in their intestines.

People who are lactose intolerant stop producing lactase and are unable to digest

lactose sugar as adults.

Lactose intolerance is a genetic condition caused by a recessive allele, d.

The ability to digest lactose is caused by a dominant allele, D.

(@) (i) The diagram shows a family pedigree.

Key

male with
lactose intolerance

male without
lactose intolerance

female with
lactose intolerance

o
O

female without
lactose intolerance

_n@)

@

Use a genetic diagram to determine the probability of individuals 4 and 5
having a child with lactose intolerance.

Dyaft

fvert qoamete -

4)

i

offsprng

pheroiype
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N
y {: ResultsPlus
/--._ Examiner Comments

This is an example of where a candidate has suggested that the
inheritance pattern is sex-linked. One mark was awarded as an error
carried forward mark. Sex-linkage will not be asked for in examinations
as it is not on the specification.

4 \ ResultsPlus
\

Examiner Tip

Remember that sex-linkage is not on the specification.
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8 Lactose is the sugar found in milk,

The lactose needs to be digested in humans by an enzyme called lactase so the
products can be absorbed.

All human babies produce lactase in their intestines.

People who are lactose intolerant stop producing lactase and are unable to digest
lactose sugar as adults.

Lactose intolerance s a genetic condition caused by a recessive allele, d.
The ability to digest lactose is caused by a dominant allele, D.
(@) (i) The diagram shows a family pedigree.

male with
lactose intolerance

male without
lactose intolerance

female with 3
lactose intolerance

female without

lactose intolerance

Use a genetic diagram to determine the probability of individuals 4 and 5

having a child with lactose intolerance,
focents- (4)
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N { ResultsPlus
/--._ Examiner Comments

This answer gained all four marks. The candidate has set out the
genetic cross clearly and clearly shows the gametes and genotypes of
both parents and offspring.

'f‘ \ ResultsPlus
\

) Examiner Tip

Use letters that are given to you in the question, in this case, D and d.
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8 Lactose is the sugar found in milk.

products can be absorbed.

All human babies produce lactase in their intestines.

People who are lactose intolerant stop producing lactase and are unable to digest

lactose sugar as adults.

Key
male with
lactose intolerance

male without
lactose intolerance

female with
lactose intolerance
female without
lactose intolerance

POCenYS

(@) (i) The diagram shows a family pedigree.

o

Da

oo

Da

Mo

The ability to digest lactose is caused by a dominant allele, D.

The lactose needs to be digested in humans by an enzyme called lactase so the

Lactose intolerance is a genetic condition caused by a recessive allele, d.

dd D
1 2
D4 Ad
3 4 5

Hmale

Use a genetic diagram to determine the probability of individuals 4 and 5
having a child with lactose intolerance.

PUARLY

funorgpe. Dd

AAMLHLS 0,4

D

da
a

A o\chro\m.

1

Dd

0a
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8077 Homozugeu; a
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/'--.. Examiner Comments

This is an excellent example of an answer that gained all four marks.
The cross is set out clearly and the candidate shows the gametes and

all other genotypes.
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8 Lactose is the sugar found in milk.

The lactose needs to be digested in humans by an enzyme called lactase so the
products can be absorbed.

All human babies produce lactase in their intestines.

People who are lactose intolerant stop producing lactase and are unable to digest
lactose sugar as adults.

Lactose intolerance is a genetic condition caused by a recessive allele, d.
The ability to digest lactose is caused by a dominant allele, D.

(@) (i) The diagram shows a family pedigree.

Key
D male with
w lactose intolerance
Wwo 4 male without

lactose intolerance _.
female with 3 4 5
w lactose intolerance

w0 female without
lactose intolerance

Use a genetic diagram to determine the probability of individuals 4 and 5
having a child with lactose intolerance.

= w (4)
!D d_-.-—.wo
_D }m: D4
d ‘Dak\o\d

probability = .. 75. &> 3 ..
oo 4
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/'--.. Examiner Comments

This answer gained one mark for error carried forward. The parental
genotypes are incorrect but the candidate has correctly used these in
the Punnett square.
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8 Lactose is the sugar found in milk.

products can be absorbed.

lactose sugar as adults.

(@) (i) The diagram shows a family pedigree.
Key

male with
lactose intolerance

male without
lactose intolerance

female with
lactose intolerance

fermale without
lactose intolerance

having a child with lactose intolerance.

™= M
(Jz pd
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All human babies produce lactase in their intestines.

Lactose intolerance is a genetic condition caused by a recessive allele, d.

The ability to digest lactose is caused by a dominant allele, D.

_n®

The lactose needs to be digested in humans by an enzyme called lactase so the

People who are lactose intolerant stop producing lactase and are unable to digest

_.

YRR
D4 |44

Use a genetic diagram to determine the probability of individuals 4 and 5

probability = ?SA

(4)



N
y {: ResultsPlus
/--._ Examiner Comments

This answer gained two marks. The candidate has the correct parental
genotypes and gametes but has not completed the cross correctly.
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Question 8 (a)(ii)

This challenging question required candidates to use their knowledge to suggest why lactose
intolerance causes diarrhoea. Strong answers referred to the inability of the intestines to
absorb the sugar leading to a lowering of water potential so that water would not be
absorbed. Weaker answers simply restated the question stem, stating that lactose cannot be
digested.

(i) People with lactose intolerance often get diarrhoea (production of faeces with
high water content) if they drink milk.

Suggest why people who cannot digest lactose get diarrhoea if they
drink milk.

(2)

N { ResultsPlus
/---._ Examiner Comments

This gained one mark for the idea that the products of lactose
digestion would not be able to be absorbed.
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(i) People with lactose intolerance often get diarrhoea (production of faeces with
high water content) if they drink milk.

Suggest why people who cannot digest lactose get diarrhoea if they
drink milk.
(2} ke

woste  t e e Wnskee e AN ot SN
........ Wy e taalear  Se b Y O ol S el

This example gained one mark for correctly identifying that the large
intestine is the site of water uptake.

(i) People with lactose intolerance often get diarrhoea (production of faeces with
high water content) if they drink milk.

Suggest why people who cannot digest lactose get diarrhoea if they

drink milk.
or Nodorbe (2)
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ig ResultsPlus
Examiner Comments

This answer gained one mark for stating that the lactose cannot be
absorbed.
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Suggest why people who cannot digest lactose get diarrhoea if they

drink milk.
(2)
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ig ResultsPlus
Examiner Comments

This answer gained two marks for stating that water is not absorbed in
the large intestine.
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Question 8 (a)(iii)

This question about natural selection was well answered by many candidates. Many
candidates recognised that a mutation would have occurred that led to genetic variation.
Most also explained that lactose tolerance would be a survival advantage leading to higher
reproduction and the passing on of the allele. Weaker answers often did not refer to
mutations or the idea of a survival advantage.

(ifi) Milk is a nutritious substance that provides several food groups.

In areas of the world where milk is a main part of the diet, fewer people are
lactose intolerant.

Explain how natural selection has resulted in fewer people being lactose
intolerant in areas of the world where milk is a main part of the diet
throughout their lives.

(4)
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¢ (: ResultsPlus
I/--.. Examiner Comments

This is a strong answer that gained all four marks. The candidate refers
to the mutation and explains how this leads to a survival advantage,
reproduction and the passing on of the gene for lactose tolerance.
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(iil) Milk is a nutritious substance that provides several food groups.

In areas of the world where milk is a main part of the diet, fewer people are
lactose intolerant.

Explain how natural selection has resulted in fewer people being lactose
intolerant in areas of the world where milk is a main part of the diet

throughout their lives.
(4)
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_ ResultsPlus

Examiner Comments
This is another well-structure answer that explains how a mutation

leads to survival advantage and the passing on of an allele to the
offspring.
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(iii) Milk is a nutritious substance that provides several food groups.

In areas of the world where milk is a main part of the diet, fewer people are
lactose intolerant.

Explain how natural selection has resulted in fewer people being lactose
intolerant in areas of the world where milk is a main part of the diet
throughout their lives. !

(4)
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Examiner Comments

This answer gained only one mark for the idea of reproduction.
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Question 8 (b)(i)

This question assessed candidates' understanding of the role of stirrers in fermenters. Most
candidates recognised that the purpose of the stirrer is to agitate the mixture so that there is
good contact between microbes and nutrients. Strong answers also explained how the stirrer
maintains an even temperature. Weaker answers often gave descriptions of the process of

fermentation.

(b) Milk can be used to produce yoghurt.

The diagram shows a fermenter that can be used to produce yoghurt in industry.

—= water
stainless steel —
tank
milk —_— stirrer

and bacteria D q

—— water jacket

(i) Explain the role of the stirrer in the fermenter.
(2)
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ﬂ ResultsPlus
Examiner Comments

This strong answer gained both marks for correctly explaining that the
stirrer maintains even distribution of temperature and nutrients.
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(b) Milk can be used to produce yoghurt.
The diagram shows a fermenter that can be used to produce yoghurt in industry.

| _— —» water
stainless steel
tank
milk — stirrer
and bacteria
water =B T water jacket

(i) prlain the role of the stirrer in the fermenter.

X aound,. (o nukdents. and  mivReraa

% Examiner Comments

This excellent answer also explains that the stirrer distributes the
nutrients and keeps an even temperature.
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(b) Milk can be used to produce yoghurt.
The diagram shows a fermenter that can be used to produce yoghurt in industry.

—___—» water

stainless steel
tank

stirrer

milk —
and bacteria

water —— — water jacket

(i) Explain the role of the stirrer in the fermenter.
(2)

e Strer Wil renloy distlovie e olevo. Marwgn e
ol Yo mdure My hone (vt with Yhe wilk afall
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Examiner Comments
This answer gained one mark for the idea of maintaining an even
distribution of nutrients but did not make any mention of even
temperature.
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Question 8 (b)(ii)

This question tested candidates' understanding of the role of the water jacket. Many
excellent answers were seen that explained its role in removing heat released by
fermentation in order to maintain an optimum temperature and so prevent enzymes
denaturing and / or microbes dying. Some weaker candidates had an understanding of the
roles of enzymes and bacteria but often confused the effects of high temperature, incorrectly
stating that high temperature 'kills enzymes' or 'denatures bacteria'.

(i) Explain the role of the water jacket in the fermenter.

N
\( { ResultsPlus

Examiner Comments
This is a strong answer that gains both marks for correctly stating that
the water jacket cools the fermenter and maintains an optimal
temperature.

(i) Explain the role of the water jacket in the fermenter.
(2)
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Examiner Comments
This strong answer gained two marks for stating that the water jacket
maintains an optimal temperature and prevents enzymes from
denaturing.
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(i) Explain the role of the water jacket in the fermenter.
(2)
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Examiner Comments

This is an excellent answer that illustrates all three mark points - the
candidate explains that the water jacket cools the fermenter, maintains
an optimal temperature and prevents enzymes denaturing.

(i) Explain the role of the water jacket in the fermenter.
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Examiner Comments

This answer gained one mark for the idea of cooling. The candidate
has almost considered the idea of optimal temperature but has not
quite used that phrase.
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Examiner Tip

Always use key scientific vocabulary.
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Question 9 (a)

This question was well answered by many candidates with a significant number gaining at
least two marks. Many candidates understood that restriction enzymes cut DNA and ligase
sticks DNA together. Fewer candidates referred to the role of plasmids. Weaker answers
confused the roles of the two enzymes, did not name the enzymes, or referred to the fusing
of genes with tomatoes rather than with DNA. Candidates should always try to give as much
detail as possible, using key words that are listed in the specification.

9 Transgenic varieties of tomato plants have been produced that can photosynthesise
more efficiently than natural varieties.

(a) To make the transgenic tomato plants, a gene is inserted into a vector that is then
placed into tomato plant cells.

Describe how a recombinant vector containing a gene can be produced.
(3)

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

This answer gained no marks. There is no mention of either restriction
enzymes, ligase or plasmids. The candidate has mentioned the fact
that genes are cut out but does not explain how this is performed.
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9 Transgenic varieties of tomato plants have been produced that can photosynthesise
more efficiently than natural varieties.

(a) To make the transgenic tomato plants, a gene is inserted into a vector that is then
placed into tomato plant cells.

Describe how a recombinant vector containing a gene can be produced.
(3)
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This answer gained one mark for the idea that restriction enzymes cut
DNA.
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9 Transgenic varieties of tomato plants have been produced that can photosynthesise
more efficiently than natural varieties.

(@) To make the transgenic tomato plants, a gene is inserted into a vector that is then
placed into tomato plant cells.

Describe how a recombinant vector containing a gene can be produced.
(3)
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Examiner Comments

This answer gained all three marks for correctly explaining the roles of
restriction enzymes, ligase and plasmids.
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Question 9 (b)

Many candidates gained at least one mark for this question but few went on to gain all three.
Most were able to describe how increasing temperature increased the rate of
photosynthesis, but fewer candidates explained why this occurred. Strong answers explained
how at higher temperatures there would be more enzyme-substrate collisions, and that at
low light intensity eventually light is the limiting factor. Some excellent answers went on to
suggest that at high light intensities, factors such as carbon dioxide concentration would limit
the rate. Weaker answers often gained one mark for stating that the rate increases with
increasing temperature but did not give any explanation.

(b) The graph shows the effect of temperature on the rate of photosynthesis of
tomato plants at two different light intensities.

A

high light intensity

Rate of
photosynthesis

low light intensity

Temperature

Explain the effect of temperature on the rate of photosynthesis of the tomato
plants at high and low light intensity.

(3)
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/'--.‘: Examiner Comments
This is a very strong answer that gained all three marks. The candidate
has correctly stated that the rate increases with increasing
temperature and goes on to explain this in terms of kinetics. The
candidate also goes on to explain that other factors must limit the rate
of reaction as temperature increases.
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(b) The graph shows the effect of temperature on the rate of photosynthesis of
tomato plants at two different light intensities.

A

high light intensity

Rate of
photosynthesis

low light intensity

Temperature

Explain the effect of temperature on the rate of photosynthesis of the tomato

plants at high and low light intensity.
(3)
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Examiner Comments

This is an excellent answer that describes the effect of temperature
and goes on to explain that low light limits the rate and that other
factors such as carbon dioxide limit the rate at high light intensity.
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Question 9 (c)

This longer discussion question generated a wide range of answers. The question presented
candidates with a glasshouse that produces tomatoes sustainably. Many excellent answers
were seen that gained at least four marks. Strong answers explained how the glasshouse
system optimised carbon dioxide, temperature, light for maximal photosynthesis and yields.
Strong answers also went on to explain how wood is a sustainable fuel and that the capture
of carbon dioxide would reduce greenhouse effects. Weaker answers tended to focus on one
aspect, for example the idea of increased yield or the lack of pollution. When discussing
pollution, candidates should give specific examples such as greenhouse gases or sulfur
dioxide causing acid rain rather than simply stating that fossil fuel use causes pollution.

Discuss the advantages of growing tomato plants in this glasshouse system.

In your answer include the benefits for farmers and for the environment.
. (5)
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/'--.. Examiner Comments
This is a good answer that gained three marks. The candidate has
identified how the system maintains the factors needed for
photosynthesis and that this maximises yield. No mention, however, is
made of how the system benefits the environment.
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Discuss the advantages of growing tomato plants in this glasshouse system.

In your answer include the benefits for farmers and for the environment.
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Examiner Comments

This is an excellent answer that gained all five marks. The candidate

clearly explains how the system maximises the yield in terms of
maximal photosynthesis. The candidate also explains how the carbon
capture reduces the greenhouse effect.
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Discuss the advantages of growing tomato plants in this glasshouse system.

In your answer include the benefits for farmers and for the environment.
(5)
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Examiner Comments

This is another excellent answer that gained five marks. The candidate
has clearly explained how the system maximises yield and how
burning wood and capturing carbon is better for the environment
compared with burning fossil fuels.
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Discuss the advantages of growing tomato plants in this glasshouse system.
In your answer include the benefits for farmers and for the environment.

(5)
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Examiner Comments

This answer gained two marks for correctly explaining how the system
maximises the rate of photosynthesis.
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N ey
Discuss the advantages of growing tomato plants in this glasshouse system. Hmﬂ:h'i"';:"j“o

In your answer include the benefits for farmers and for the environment. intonst
(5)
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% Examiner Comments

This excellent answer gains five marks and illustrates several mark
points. The candidate explains how photosynthesis is maximised and
how the greenhouse reduces damage from pests. The candidate also
explains how carbon capture reduces the environmental impact of
carbon dioxide release.
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Question 10

This experimental planning, 'CORMS', question generated many excellent answers.
Candidates and centres are preparing well for experimental planning questions. Strong
answers described how the colour of the clothing would be changed whilst keeping the
structure of the scarecrow the same. Strong answers also gave methods for measuring the
effectiveness of the scarecrows, such as counting birds in a stated time and / or mass of crop
in a field. Most candidates stated that repeats would be necessary. Many abiotic controls
were suggested such as the area of field, types of crops and weather. Weaker answers
tended to give vague references to changing dark and bright colours, did not list control
variables and / or did not give stated times.

Scarecrows are models of humans placed into fields to stop birds eating crops.

Design an investigation to find out if changing the colour of the clothes the scarecrow
is wearing alters how effective the scarecrow is at stopping birds eating crops.

Your answer should include experimental details and be written in full sentences.
(6)
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/---._ Examiner Comments

This answer gained two marks for changing the colour of clothing (C)
and doing repeats (R). M was not awarded as amount of food was too
vague.
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Scarecrows are models of humans placed into fields to stop birds eating crops.

Design an investigation to find out if changing the colour of the clothes the scarecrow
is wearing alters how effective the scarecrow is at stopping birds eating crops.

Your answer should include experimental details and be written in full sentences.
(6}

_Pace four Scarecrows of difeerent cdouS obter dividing the field ialo

L four equal quidat Spaces USe a red | Wue, Bock and Uhite Scoreciow

the amount of  SeedS plonted, olong Vath sutligny. Afler a horvesy

_Collect an the Crops and Count the amount colltcked from each zome.

Jhe amount ot bids counted o each zone everydow Con be recorded

fabie Fnhen

for 1 weex. The overage mumbec 0F %idS per doy i calculokd,

N

ig ResultsPlus
Examiner Comments

This answer gained six marks. C is awarded for changing the colour of
the clothing, R is awarded for repeats, both M marks are awarded for
counting birds in a stated time, and two S marks are awarded for
growing the same amount of crops and using the same volume of
water.
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Scarecrows are models of humans placed into fields to stop birds eating crops.

Design an investigation to find out if changing the colour of the clothes the scarecrow
is wearing alters how effective the scarecrow is at stopping birds eating crops.

Your answer should include experimental details and be written in full sentences.
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Examiner Comments

This answer gains five marks. C is awarded for changing the colour of

the clothes, O is awarded for keeping the scarecrow the same shape, R
is awarded for repeats, M is awarded for counting the birds and one S
is awarded for the same birds (crows) or temperature. No stated time
is given and there is no control (S) linked to the crop.

K ResultsPlus
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| Examiner Tip
Plan your answer using CORMS but make sure that you write an
experiment in a correct context. Just writing the word repeat with
nothing else will not get a mark.
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Scarecrows are models of humans placed into fields to stop birds eating crops.

Design an’investigation to find out if changing the colour of the clothes the scarecrow
is wearing alters how effective the scarecrow is at stopping birds eating crops

Your answer should include experimental details and be written in fuII sentences
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Examiner Comments

This answer gained four marks. The marks awarded were: C for
changing the colour, M for counting the number of birds, R for repeats
and S for the same time of day.
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Paper Summary

Based on their performance on this paper, candidates should:

e Always give full practical details such as referring to lime water or appropriate laboratory
equipment when asked for experimental methods.

e Make sure that they understand all the required maths skills, such as the use of significant
figures and standard form.

e Consider all data patterns, experimental design and use their own knowledge for longer
discussion questions.

o Always give precise, accurate scientific vocabulary.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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