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Introduction

This was the third time that candidates had an opportunity to sit a full summer series
examination since 2019. The examiners were pleased that that almost all candidates
attempted to answer all questions and there was little evidence of candidates running out of
time on this paper. Candidates and centres are working hard to prepare for this examination,
and most are able to access all question types. Many candidates were able to demonstrate
their knowledge and understanding of the specification content and to apply this in familiar
and novel contexts. Examiners were also pleased to note that most candidates were able to
produce good answers to the more challenging evaluative and experimental design items.
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Question 1 (b)(i)

In Q01bi candidates were given a diagram showing healthy lungs and a pneumothorax, a
lung condition that can develop if the chest wall is punctured. Amost all candidates could give
one difference between the healthy lung and the lung in pneumothorax. Suitable answers
included that in pneumothorax the lung is smaller, is collapsed or has air in thorax.

(b) A lung condition called pneumothorax can develop if the chest wall is punctured.
The diagram shows healthy lungs and a pneumothorax.

Healthy lungs Pneumothorax

pleural
membranes

air enters thorax due
«. tohole in chest wall

normal lung
chest wall

/a

collapsed lung

D i air in thorax

g SR

diaphragm

(Source: https://www.shutterstock.com/image-vector/human-lungs-pneumothorax-
hemothorax-hemopneumothorax-1405120004)

(i) Give one difference between the healthy lung and the lung in pneumothorax.

_OLOMEeNCe 1S

(1)
e | Preomotinoron.

ResultsPlus

Examiner Comments

This response gains the mark for noting that in pneumothorax the lung
is collapsed.
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Examiner Tip
In difference responses always make clear which you are writing
about. This candidate clearly states that the collapsed lung is in the
pneumothorax.

(b) A lung condition called pneumothorax can develop if the chest wall is punctured.

The diagram shows healthy lungs and a pneumothorax.

Healthy lungs Pneumothorax

pleural

membranes air enters thorax due

- to hole in chest wall

normal lung : Y
chest wa

collapsed lung

s TS ,.‘.,WTW.,.M.“....L_M,_M“ W air in thorax

diaphragm
(Source: https://www.shutterstock.com/image-vector/human-lungs-pneumothorax-

hemothorax-hemopneumothorax-1405120004)

(i) Give one difference between the healthy lung and the lung in pneumothorax.
(1)

“hhe healthy Vungy - hag.on - Unbrakeed chest wail but-.
Qmum@ﬂmmg{blmﬂ _________ hag o8- @ hole.in te. Chaetwoall......
ﬂul’g’am ...... ﬂ-g ....... mm{agenf&?mmxdue‘ro ....... hﬂ\eiinﬂﬁ‘,'

wal).

/ ResultsPlus

Examiner Comments

In this response one mark is also gained for noting the hole in the
chest wall in pneumothorax.
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Question 1 (b)(ii)

In QO01bii candidates were asked to comment on the effects of pneumothorax on the
processes of breathing and gas exchange. They were told to use information from the
diagram and their own knowledge. This evaluative item was more challenging for candidates,
whilst most responses gained credit, only the best responses gained full marks. The best
responses noted that in pneumothorax the thorax is not sealed so as the volume increases
the pressure will not change. This means that the lung cannot inflate so breathing is laboured
and therefore gas exchange is poor with less oxygen diffusing into the blood.

(i) Comment on the effects of pneumothorax on the processes of breathing and
gas exchange.

Use information from the diagram and your own knowledge.

(a)
......................... LU\’\*'!’IC‘-?HMHLu't'hpmum(rfhumj‘ﬂﬂiraﬁlﬂﬂ'ﬂ,ﬂ'gw"ffﬁwlh
....... LA o Phan o 0l _aaens This 18, B eoann.. omle Lo fung B3 WOk D ge
AB oA luey.. Min.. .. e Gt Jyny. 0 (. co V... 0N b A theteY. previntny
..... t .Lw......cp.ﬂﬂr_h.l......J.L!.ﬂd........ﬂ......-:.qmn.}..Jﬁa1....-.a&c.hnny.....,.f.‘.'-:.....efj.{;.....é'ff.‘ff!?f’_'..!'.Tf......im....:f;....ﬁu._..?f?
Lon lung B wetdiny. TH. piacn with fitumothoro s bay g, tulbn in. s Sggn
..... éuLvenlg,bmmjmaPr&r&mjIwawhﬁlwﬂﬂw‘“dw‘fﬁ”’fﬁﬂ“

< ResutsPus

This response gains full marks. It states that only one lung is working
(marking point 5). It gains marking point 1 for stating that there is air in
the thorax. It notes that the lung cannot expand (marking point 4) and
states that gas exchange is difficult. (marking point 6)
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(i) Comment on the effects of pneumathorax on the processes of breathing and
gas exchange.

Use information from the diagram and your own knowledge.

(4)
.......... .%A,'?nﬁmmbﬁnﬁvaﬁmn.m“.ﬁ‘?%lﬂn%,mﬁ..mﬂh'k

oV ot X0 have  Aa aawSAe. O mmﬁ;mﬁ%ﬁw

......

.....
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......... mnr.l,i::g.s.sMr_t_tﬁ‘ﬂf‘&,
I

h&nﬁﬁ&m?ammmsmhj ....... to.. ba.aflosmed. X breat.
mzrm.elba ...... 1Y CANAS ... MJJ-l-'ﬂ-j .......... wall et be able. to....

ResultsPlus

Examiner Comments

This response also scores four marks. In the second paragraph it gains
the following marking points: air enters through thorax (1), cannot
breathe normally (5) lung cannot expand(4), and less gas exchange (6).
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(i) Comment on the effects of pneumothorax on the processes of breathing and
gas exchange.

Use information from the diagram and your own knowledge.
(4}

M\Oﬂedmglnqnmm:ﬁmny SAAD & ol \ana Yo
beg&a\giﬁ)\a@a%_ﬂ.ﬁﬂ ........ W%&ngmm\ad
Decas? e e ahole in Th Clest WO dval yolkes
AbeairEneves g 116 Nole inle . clest Lool \- el
Ahad wluwa}nmq‘hm%%m

iﬁ ResultsPlus
Examiner Comments

This gains three marks for mp 5, mp 6 and mp 1.
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Question 2 (b)(i)

In question 2 candidates were given a diagram showing part of a food web from a desert. In
QO02bii they were told that a disease develops in the rabbit population which results in a
decrease in the number of rabbits. The candidates were asked to explain what effect this
decrease in the number of rabbits would have on the population of hawks. Most candidates
were able to gain both marks for explaining that the hawk population would fall as there
would be less food available. Some responses also got credit for explaining that the hawk
numbers may not fall much as they could feed on the lizards or kangaroo rats.

(b) A disease develops in the rabbit population which results in a decrease in the
number of rabbits.

(i) Explain what effect this decrease in the number of rabbits would have on the

population of hawks.
(2)

The Wul%’o” ........................ 08 huuans  Will dect ase. b
Main d%ﬂz;ﬁouf&:ﬁé%z
ﬂ&? e deerens.ns

";,;.;!;% B o vl

<nd ﬁﬁdb"

|.1\\

\’{ { ResultsPlus

/'--.‘\. Examiner Comments

This response scores both marks.
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(b) A disease develops in the rabbit population which results in a decrease in the

number of rabbits.
(i) Explain what effect this decrease in the number of rabbits would have on the
population of hawks.
{2)
Thase . wil . be  a dicceane in .t populaticon. of ...
wqj o<
HowKs,. an.. dmeix— . ‘tlw ... !.............m.i.\\ ............. wot. . ... have .. G . sbousce .
' be ab\d ko

4 food Coapuid Ay W owly  eat  cactii

b
ResultsPlus
_ Examiner Comments

This response also scores both marks.

(b) A disease develops in the rabbit population which results in a decrease in the
number of rabbits.

(i} Explain what effect this decrease in the number of rabbits would have on the
population of hawks.

o noudent  edly  hoe  twat mun  effect on o
...... howt bt Kook wn @t lizads  and  Bamgaros

ok Sk diet  owll o shU ke Okaj o

- \ -
% ResultsPlus
; Examiner Comments

This response also gains two marks.

(2)
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Question 2 (b)(ii)

In Q02bii candidates were told that the rabbit immune system responds to infection in a
similar way to the human immune system. They were then asked to describe the response of
the immune system of the rabbit to a bacterial infection. This item discriminated well
between candidates, almost all responses gained some credit with the best gaining all four
marks. The best responses described how two different type of white blood cells would
respond to the infection. Lymphocytes secreting antibodies and phagocytes engulfing the
bacteria.

(ii) The rabbit immune system responds to infection in a similar way to the
human immune system,.

Describe the response of the immune system of the rabbit to a

bacterial infection.
(4)

F&ééj;.c)fbv’w ........ fo e,i;'_jcd.ff_‘ ........ aq0f... c‘t@(’z* ...... ,ﬂq%%&w ....... 4:#4}9&09/4?:
cieate. anbboolies eccbic to. e pdlogen... Tesaloci. bl

.

,aqu-ffen.x ........... ko Jcequf; ________ e E.Qs,c.ﬂ..f.{cffq{ ........ 4, ...... e Z«?/mc)/u ....... on sl ik
Flows bt for. caser disedpon b

Q{ ( ResultsPlus
/--J. Examiner Comments

This response gains all four marks for correct description of white
blood cells, phagocytes engulfing and lymphocytes secreting
antibodies.
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(ii) The rabbit immune system responds to infection in a similar way to the
human immune system.

Describe the response of the immune system of the rabbit to a
bacterial infection.

.‘ﬂum Lol AW *‘ﬁgﬂa w\u--‘re, ‘nlooeﬂf-d\s
\ymphocuitn . 4 V\ol .......... gmqncﬂmhém?m%mqwie-qm
dis tene , LWilst  phagoytn.

wﬁul.,ﬁ ........ Pai\rvo% eMS =

.
% ResultsPlus
Examiner Comments

This response also gains full marks.
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(i) The rabbit immune system responds to infection in a similar way to the
human immune system,

Describe the response of the immune system of the rabbit to a

bacterial infection.
(4)

u"-’- Nabbt !nqm«uﬂl-—' %S‘]‘tﬂ) Qmm Nhk L)(d‘DA

bacxtonfau mjce‘,{im 'H\.auf' wa;r

L\M I P‘\Moio-Pkan -—r’fm,:/h
o inde Alon  Haak M b : :

e
ﬁ ResultsPlus
_ Examiner Comments

This response gains three marks. It mentions white blood cells and
describes antibody production and engulfing pathogens.
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Question 3 (a)(i)

Question 3 described how a teacher uses an experiment to show that carbon dioxide is
required for photosynthesis. In Q03ai candidates were asked to state the function of the
potassium hydroxide solution.

3 Ateacher uses this method to show that carbon dioxide is required

for photosynthesis.

« step 1 @estarch a potted plant by placing it in a dark place for 48 hours

» step2
« step3
+ step4
+ step5
.« step6
+ step7
+ step8

+ step9

cover the soil in the plant pot with a rubber sheet

use a rubber band to hold the rubber sheet in position

place the destarched plant in a bell jar .

place a small beaker of potassium hydroxide solution in the bell jar
make sure the bell jar has an airtight seal

shine a light on the potted plant for 6 hours

remove a leaf from the plant

test the leaf for starch

rubber stopper

bell jar

. potted plant —_|

/ rubber band
rubber sheet —___ potassium hydroxide
/ solution
airtight seal
base plate ~_ , H’ _— g

L |

(a) (i) State the function of the potassium hydroxide solution.

(1

...... e oed. e emoxe.... e . (Dg..tn..oARL

......... g—lmm‘:&few"&ﬁ?;ﬁ%h-tge&,

This response gains the mark.

ResultsPlus

Examiner Comments
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step 1
step 2
step 3
step 4
step 5
step 6
step 7
step 8
step 9

3 Ateacher uses this method to show that carbon dioxide is required
for photosynthesis.

destarch a potted plant by placing it in a dark place for 48 hours
cover the soil in the plant pot with a rubber sheet

use a rubber band to hold the rubber sheet in position

place the destarched plant in a bell jar

place a small beaker of potassium hydroxide solution in the bell jar
make sure the bell jar has an airtight seal

shine a light on the potted plant for 6 hours

remove a leaf from the plant

test the leaf for starch

rubber stopper

bell jar
potted plant ——_
/ rubber band
rubber sheet —__| potassium hydroxide
/ solution
irtight seal
base plate \?\ p H/ T_,:,.« airtight sea

(a) (i) State the function of the potassium hydroxide solution,

ResultsPlus

Examiner Comments

This response also gains the mark as the potassium hydroxide
removes the carbon dioxide by reacting with it.
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Question 3 (a)(ii)

In QO03aii candidates were asked to explain the reason for covering the soil of the potted
plant in step 2. Only the very best candidates gained both marks for explaining that this
prevents the release of carbon dioxide from respiration by microrganisms in the soil.

(ii) Explain the reason for covering the soil of the potted plant in step 2.

... SN0 Coxmn kR e apes AOM R S e
B QR 1 FRDHUNON OF THUQO NINMS iNYesar)

||Ir\ —

% ResultsPlus
Examiner Comments

This response gains both marks.

(i) Explain the reason for covering the soil of the potted plant in step 2.
(2}

..... Wy doest ton foo

_docstafle

“;O)Pﬂz'éf"'

[
f

<ﬂ< ResultsPlus
Examiner Comments

This scores one mark for reference to prevent release of carbon
dioxide from the soil.

A2

<l ResultsPlus

| Examiner Tip
To gain the second mark the response needed to state that it is soil
organisms that are releasing the carbon dioxide.
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Question 3 (b)

In Q03b candidates were asked to give the reason for step 6 in the teacher’s method. Many
candidates were able to state that the sealed jar prevents carbon dioxide from entering the
bell jar. Some candidates did not gain the marks as they wrote about gases or air entering
but did not specify carbon dioxide.

(b) Give the reason for step 6 in the teacher’s method.
(1)

SR NG, N KR SRR N acconauisionsone. comvaied,

[P

ﬂ ResultsPlus
Examiner Comments

This scores the mark.

IJ TERITNE

(1)

(b) Give the reason for step 6 in the teacher’s method.

cﬁrmym) ...................................

N\

ﬂ ResultsPlus
Examiner Comments

This scores the mark.
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(b) Give the reason for step 6 in the teacher’s method.
(1)

Te ensure  thut  tabon  oioxide  deos ed ot

teach  the v lent -

ResultsPlus

Examiner Comments

This also scores the mark.
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Question 3 (¢)

In Q03c candidates were asked to describe how the teacher could safely test the leaf for
starch in step 9. This is a required practical detailed in section 2.23 of the specification and
whilst most candidates gained some credit only best responses gained full marks. These
responses described how the leaf would be placed in boiling water, then boiled in ethanol
using a water bath, as ethanol is flammable. This removes the chlorophyl from the leaf. Then
iodine solution is dropped onto the leaf and a blue/black colour indicates that starch is
present.

(c) Describe how the teacher could safely test the leaf for starch in step 9.

______ \N fhrﬁ& )%h\o\.mathkwwwUNBP\QWMLG‘\EL
..... \@0&ontk\&':\‘:@amQ\\\t\w\w\\ﬁho\w\ﬂﬂ

™\

V { ResultsPlus

/---._ Examiner Comments

This response scores full marks. It mentions boiling the leaf in a water
bath then using the water bath to boil in ethanol. The green colour
being removed. Then testing the leaf with iodine.
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(c) Describe how the teacher could safely test the leaf for starch in step 9.
(4)

T terl leof fo slowck w1l hoed o raluce ret
gy of Ho baves  looth) ) Mmadxmémtmf#
on o witer be ¢ Yoo, choul éameopeﬁwm’rg
ha S ih loder as koter fas( Lol Ho kil edarol reeds .
MMV&%M@MM&&EM%&MMqi

by pultg ddire. sobukion. on. He. dafve ¥
mé:ﬁm%hcwé’w%pﬁmquﬁmdmmmﬁm

N

-
" { ResultsPlus
; Examiner Comments

This also gains full marks for describing boiling in ethanol, using water,
how the leaf goes colourless and adding iodine to the leaf.
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(c) Describe how the teacher could safely test the leaf for starch in step 9.

(4)

<£Z ResultsPlus
y Examiner Comments

This response also gains full marks. Boiling the leaf in water, removing
green colour, adding iodine which will turn blue black in starch. It also
refers to turning off Bunsen flame when boiling ethanol.
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Question 3 (d)

In Q03d candidates were asked to describe a suitable control for this experiment. Some
responses gained one mark but only the best could gain both marks for describing how a
plant of the same species would be set up in the same light but with no potassium hydroxide
or not in a bell jar so that it can have access to carbon dioxide.

(d) The teacher needs to set up a control for this experiment.

Describe a suitable control experiment.
(2)

Toke. another..plant. of.. the. same. #sind..and fest. 1epeat e expenment just. ... ..

Q1. 20 F0C. K QHEL LIDCHITEIL ... et st

Q{ { ResultsPlus
/--.‘\_ Examiner Comments

This response scores two marks for using a plant of the same kind
without a bell jar.
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(d) The teacher needs to set up a control for this experiment.

Describe a suitable control experiment,

iﬁ ResultsPlus
Examiner Comments

This also scores two marks for using a similar plant but without
potassium hydroxide.

(d) The teacher needs to set up a control for this experiment.

Describe a suitable control experiment.

cololeed  vavidkde 5 At \ews (v A
Xagery b Ad Hes X S:Aa.y ..... Al sece Lo B |
A cun Pl . AAas  Apemt s Ko —\—j/l/-' ........ 1. Plodk.

Lad evpder B |

iﬁ ResultsPlus
Examiner Comments

This also scores two marks for using the same type of plant and the
same temperature.
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Question 4 (a)

In Q04a candidates were given a diagram shows the human heart with some blood vessels.
They had to name the four labelled blood vessels. Some candidates were unable to label the
vessels whilst others had clearly learned this part of the specification. The specification
states: understand the general structure of the circulation system, including the blood
vessels to and from the heart and the lungs.

4 The diagram shows the human heart with some blood vessels.

(Source: httpsy//www.shutterstock.com/image-vector/heart-anatomy-cross-section-outline-

vector-561719803)
(a) Name the blood vessels labelled W, X, Y and Z. “
W N v e
X Boken
Yoo Vilmeowy ey ovcderny
Zooo P m oneasy VO e

-

%ﬁ ResultsPlus
Examiner Comments

This response correctly names all four blood vessels.
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4 The diagram shows the human heart with some blood vessels.

right atrium

right ventricle

septum

(Source: https://www.shutterstock.com/image-vector/heart-anatomy-cross-section-outline-
vector-561719803)

(a) Name the blood vessels labelled W, X, Y and Z.
(4}

W.. v’tma LAV

anlg
wﬂ,,mg "‘”

B

ResultsPlus

Examiner Comments

This response correctly names three blood vessels.
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4 The diagram shows the human heart with some blood vessels,

left atrium

right atrium

left ventricle
right ventricle

septum

(Source: https://www.shutterstock.com/image-vector/heart-anatomy-cross-section-outline-
vector-561719803)

(@) Name the blood vessels labelled W, X, Y and Z.
(4)

Wi MR DY,
Y IO BYFCYG i e

Zepalmonary. . OCUAL

__‘ResultsPhs

Examiner Comments

This response correctly names three blood vessels.
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Question 4 (b)

In Q04b candidates were asked to give the function of the septum. Some responses gave the
function as separating the left and right ventricles but examiners wanted reference to
preventing mixing of oxygenated and deoxygenated blood.

(b) Give the function of the septum.
(1)

It acparates the oxygenarad bioad from the dedxygenated Pood. oo

|'.1\\".
<( { ResultsPlus
/"--.\. Examiner Comments
This response gains the mark.

(b) Give the function of the septum.

st Sepacals  foff  ad pgtf sia g The { VI

'.1\“-.__ —
S{ { ResultsPlus
/“--1 Examiner Comments

No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.

(b) Give the function of the septum.

UL~ 1 A . S SN L o, SR "4 2 ot =l

N

S{ ( ResultsPlus
/“-—-‘: Examiner Comments

No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.
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(b) Give the function of the septum.

Tre sephuwm 1 Ao wnuscle Aal i maabins fe

Ctove  Shape ub Ave heark,
\_ -

ResultsPlus

Examiner Comments

No credit as no reference to preventing mixing of oxygenated and
deoxygenated blood.
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Question 4 (c)(i)

In QO04c candidates were given data from 140 different studies looking at the relationship
between smoking and heart disease and stokes.

The data showed the risk factor for developing heart disease and the risk factor for having
strokes in men and women. The data was from men and women who smoked one cigarette a
day and for men and women who smoked 20 cigarettes a day.

In QO4ci the candidates had to calculate the percentage increase in the risk factor for
developing heart disease in men who smoke 20 cigarettes per day compared with men who
smoke one cigarette per day. The best responses calculated the percentage correctly. Some
candidates used the wrong divisor dividing by the 20 cigarette risk rather than the one
cigarette risk. These responses may pick up one mark if they had subtracted the risks
correctly.
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{c) Scientists produced a report that looked at the link between smoking,
heart disease and strokes,

A stroke happens when the blood supply to part of the brain is reduced.
The scientists used data from 140 different studies, so included many patients,

They calculated the risk factor for developing heart disease and the risk factor for
having strokes in men and women.

They did this for men and women who smoked one cigarette a day and for men
and women who smoked 20 cigarettes a day.

A risk factor of 2,0 would mean that a person is twice as likely to develop
the condition.

The table shows their results.

non-smokers 1.00 1.00 1.00 . 1.00
AR 'L 3 WL
I =y A Ehidd
smoked one cigarette
1.74 2.19 1.30 1.46
mr day # ‘11.- !‘ .‘-ll'ﬁ | %‘\‘ L
smoked 20 cigarettes
per day 2.27 3.95 1.56 242
() Calculate the percentage increase in the risk factor for developing heart
disease in men who smoke 20 cigarettes per day compared with men who
smoke one cigarette per day.
N {2}
)_;}_Lli ‘{I 3 g;lh
=22 |1y
= ‘}"'f JQ . T\l
increase =....3%.3 %

ResultsPlus

Examiner Comments
This response gains full marks for the correct answer.
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(c) Scientists produced a report that looked at the link between smokiRig,
heart disease and strokes.

A stroke happens when the blood supply to part of the brain is reduced,
The scientists used data from 140 different studies, so included many patients.

They calculated the risk factor for developing heart diseasé and the risk factor for
having strokes in men and women.

They did this for men and women who smoked one cigarette a day and for men
and women who smoked 20 cigarettes a day.

A risk factor of 2.0 would mean that a person is twice as likely to develop
the condition.

The table shows thelf results.

non-smokers 1.00 1.00 1.00 1.00
smoked one cigarette
per day 1.74 219 1.30 1.46
smoked 20 cigarettes
per day 2.27 3.95 1.56 242

(i} Calculate the percentage increase in the risk factor for developing heart
disease in men who smoke 20 cigarettes per day compared with men who

smoke one cigarette per day.
(2)

l."? C\ ) 0O

e "

increase = ...
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.'I.\

9‘ < ResultsPlus
I/'--._ Examiner Comments

This response gains one mark for correct subtraction of risks.

o ‘” ResultsPlus
<

—_ Examiner Tip
By showing working this response gains one mark even though the
final answer is incorrect.
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(c) Scientists produced a report that looked at the link between smoking,
heart disease and strokes.

A stroke happens when the blood supply to part of the brain is reduced.
The scientists used data from 140 different studies, so included many patients.

They calculated the risk factor for developing heart disease and the risk factor for
having strokes in men and women.

They did this for men and women who smoked one cigarette a day and for men
and women who smoked 20 cigarettes a day.

A risk factor of 2.0 would mean that a person is twice as likely to develop
the condition.

The table shows their results.

non-smokers 1.00 1.00 1.00 1.00
smoked one cigarette 1.74 2,19 130 146
per day ' ' .

smoked 20 cigarettes 297 3.95 1.56 242
per day

(i) Calculate the percentage increase in the risk factor for developing heart
disease in men who smoke 20 cigarettes per day compared with men who

smoke one cigarette per day.
(2)

245 =227

—

2.21

increase = 74

ResultsPlus

Examiner Comments

This response gains no credit.
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Question 4 (c)(ii)

In QO04cii candidates were told that a newspaper article claimed ‘The scientists’ report proves
that it is better to quit smoking entirely rather than cutting down in order to reduce the risk
of these two diseases.’ Candidates were asked to discuss the newspaper’s claim. Most

candidates were able to score some marks but only the best responses gained four or more
marks.

(i) A newspaper article claimed

‘The scientists’ report proves that it is better to quit smoking entirely rather than
cutting down in order to reduce the risk of these two diseases.

Discuss the newspaper’s claim,

Refer to information about the report and the data in the table in your answer.

Windedin hor gudions S ebim ropor) s rdubl 0
a‘f- S”.......... itk e neb controlled se-omd ‘}‘.us wodd

(5)

‘h_*}ﬂnb &) C&l\ e‘or) 'S rdh]vb.,

...... 6HI8E 30 b is bn bum 4
Ty dnt zon*fo’ m
¥ risle f herd Jisene .
Lhoren Lo drole B ciSpdB) & dany b K bdly B
U e alsnest gmo o by o ¢ ot i, 55
dpundtio . [Mer re. B oporars 23 Yoo Iy Ldi
e cuv RN Wﬂﬂ A 2P Jireo g [l ord M
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.,

N / ResultsPlus

/\-.; Examiner Comments
This response scores full marks for the following marking points: Mp 2
large reliable study, mp 3 no information on age/ fitness, mp 1 better
to quit than cut down agreed, mp 5 increased risk lower in men than
women, mp 10 better to cut down than do nothing.
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o boih aseases are _high r

(i) A newspaper article claimed

‘The scientists’ report proves that it is better to quit smoking entirely rather than
cutting down in order to reduce the risk of these two diseases.’

Discuss the newspaper’s claim.

Refer to information about the report and the data in the table in your answer.
(5)

both men and women uha sma ker

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

+than _men an hdd 7:."5‘ ff of J‘v ear 4:
drseaces 18 more  In poth ger nd ers

“GEappipy e PO S
However , P 3

5.."? oking entirely .

wll]not: . rEdU ce 4he 1ok of both

olice ‘?Q&S’ﬁlf_ql,b“fl-l: can be

controlled . by . exercising. anrd
Qon_cumma a hea}tkv ,,,,,,, ob "e-}; .

e
ﬁ ResultsPlus
_ Examiner Comments

This response gains four marks: Mp 5 greater risk in women, mp 8
greater risk of heart disease than strokes, mp 3 risk may depend upon
diet and exercise, and mp 1 stopping smoking entirely will reduce risks.
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(ii) A newspaper article claimed

‘The scientists’ report proves that it is better to quit smoking entirely rather than
cutting down in order to reduce the risk of these two diseases.
——

Discuss the newspaper’s claim.,

Refer to information about the report and the data in the table in your answer.
(5)

TIne- Mpu-\w re-l*\g\-b %rsad-l-ﬂ##d ...... .

& S, . for . W0 % ﬁ-smmwrdu A
Sméce ot M 8 Ao riee f

o
< resnspus

(Total for Question 4 = 12 marks)
This response also scores four marks: Mp 1 article is correct, mp 6 still
a high risk smoking one per day, mp 5 risk higher for women than
men, mp8 risk of heart disease higher than strokes.
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Question 5 (a)

Q05 gave candidates details of a genetic cross in corn. In Q05a candidates were asked to use
a genetic diagram to show a second (F1) cross including the phenotypes and genotypes of
the parents, the gametes and the genotypes and phenotypes of the offspring. Most
responses gained some credit with the best clearly showing the purple parents, Pp x Pp,
producing gametes P or p, and offspring genotypes PP, Pp, Pp, and pp with a ratio of 3 purple
to 1 yellow. Some responses used a labelled Punnett square to gain full marks.
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5 The photograph shows a corn cob with different coloured kernels.
A single corn cob can have as many as 200 kernels.
If planted, each kernel can grow into a new corn plant.

The colours of the corn kernels are inherited from the parent plants.

(Source: https#fwwwshunemockcomﬂmage-phnto!purpl&oon;u-studhdhoot-w“-
background-145326139)

The colour of the kernel is determined by a single gene with two alleles. The allele P
codes for purple kernel and the allele p codes for yellow kernel.

In a first cross a plant grown from a purple kernel is crossed with a plant grown from
a yellow kernel.

All the kernels produced are purple.
In a second cross one of the offspring from the first cross is allowed to self-pollinate.
(a) Use a genetic diagram to show the second cross including the

+ phenotypes and genotypes of the parents

« gametes

- genotypes and phenotypes of the offspring
(4)

= . P ¢ '
ks
PW&?%_ OF por ﬂ"rﬂ pu.fPll PP rp
Quodgps of puds | f | b o |ee
111\0&3?!& oF 9“‘“‘5 f,?,p, P
qlmdsam Of OpFsprivg 0P, hep , 260
ferotupes oF oFEspg | Spwpr A gallon

{ ResultsPlus

Examiner Comments

This response gains full marks.
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5 The photograph shows a corn cob with different coloured kernels,
A single corn cob can have as many as 200 kernels.
If planted, each kernel can grow into a new corn plant.
The colours of the corn kernels are inherited from the pafent plants.

tSour'ce- https:ﬂwww shutterstock.conﬂlmage—photcfpurplﬂotmstudlo-shoot«hite—

background-145326139) -

The colour of the kernel is determined by a single gene with two alleles. The_allele P
codes for purple kerriel and the allele p codes for ydlow kernel.

Ina ﬁrst-cross a plant grown from a purple kernel is crossed with a plant grown from
a yellow kernel.

All the kernels produced are purple
In a second crossoneoftheoffsprlngfromtheﬁrstcrosslsallowedtoself-polllnate
(@) Usea genetic diagram to show the second cross Includlng the
. phenotypesandgenotypesofthﬁparents
. gqmm_ . : . o
*  genotypes and phenotypes of the offspring _ L
| | .p_...up\-: ye\lowd fr —yeliow \cemel
Tn:%/ - R enr & - po,p‘e hefnel

F)

RIRe|Ry

RBR * yr° Ry
Rr rr [ o 2

-~ ®

—Pape  yel|ow
31

ResultsPlus

Examiner Comments

This response also gains full marks.
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5 The photograph shows a corn cob with different coloured kernels.
A single corn cob can have as many as 200 kernels.
If planted, each kernel can grow into a new corn plant.
The colours of the corn kernels are inherited from the parent plants.

(Source: mwmwmmwmphmpummm
background-145326139)

The colour of the kernel is determined by a single gene with two alleles. The allele P
codes for purple kernel and the allele p codes for yellow kernel.

In a first cross a plant grown from a purple kernel is crossed with a plant grown from
a yellow kernel.

All the kernels produced are purple.
In a second cross one of the offspring from the first cross is allowed to self-pollinate.
(a) Use a genetic diagram to show the second cross including the

+ phenotypes and genotypes of the parents

- gametes
+ genotypes and phenotypes of the offspring
20 4)
Poegee- -!
V&0 ij
vod.
'
P oo wo
o | e a1

[QurRe S Nne omtwl\‘r

*Msm b ke Tpol
Wowd e paple Avon ¥OW

ResultsPlus

Examiner Comments

This response gains 3 marks. It doesn't show the phenotypes of the
offspring.
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Question 5 (b)

In Q05b candidates were told that the second cross was repeated several times. The
offspring had cobs with a total of 1915 kernels and the cobs had 1453 purple kernels.
Candidates were asked to calculate the ratio of purple to yellow kernels and to express their
answer as N : 1. Most responses gained some credit with the best gaining both marks.
(b) This second cross was repeated several times.
The offspring had cobs with a total of 1915 kernels.
The cobs had 1453 purple kernels.

Calculate the ratio of purple to yellow kernels. Express your answer as N:1

\ 915 — U 3= UEL

(2}

ratio = .. (U5 1

AN

\}’ / ResultsPlus

/--J. Examiner Comments

This answer gains full marks.
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(b) This second cross was repeated several times.
The offspring had cobs with a total of 1915 kernels,
The cobs had 1453 purple kernels.

Calculate the ratio of purple to yellow kernels, Express your answer as N: 1 o
(2)

CRLY
qy 33
4 a2 Yelow
cPoPle o lew
14B3 Y ye2 "lusjufﬂug
46 2. ratio=.. 3.+ 1 491
B
" { ResultsPlus

Examiner Comments

This answer also gains full marks.
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(b) This second cross was repeated several times.
The offspring had cobs with a total of 1915 kernels,
The cobs had 1453 purple kernels.

Calculate the ratio of purple to yellow kernels. Express your answer as N: 1

G VA ANTIA S g - Yellow

- 1405 \§od © WoL .
——@t{" &_. \J\D W \LQT\%\_

2 \'

(2)

ratio = ?) i1

ResultsPlus

Examiner Comments

This response gains one mark for its working. Showing 1453 purple
and 462 yellow.
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Question 5 (c)

In QO05c candidates were told scientists expected an exact ratio of 3: 1. They were asked to
calculate the expected number of purple kernels out of the 1915 produced. Many responses

were able to use the data to calculate the expected number.

(c) Scientists expected an exact ratio of 3:1,

If this exact ratio was observed, calculate the expected number of purple kernels
out of the 1915 produced.

_‘____j,_._'._?.. - uw78£.75 (2)
L
A 2 e.7 A~ 3
|CEX R
number of purple kernels = ...
.'.x\\_
\,«’ / ResultsPlus
f‘*—-“- Examiner Comments
This calculates the correct expected number so gains both marks.
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(c) Scientists expected an exact ratio of 3:1.

If this exact ratio was observed, calculate the expected number of purple kernels

out of the 1915 produced.
(2)

5 xiais= 5745
[

number of purple kernels = 574.5

F\___I

% ResultsPlus
Examiner Comments

This does not have the correct expected number but gains one mark
for x3 in its working.

Wi
AT

___,-" .-/_.' - '-.II.

(T4 ResultsPlus

\_} Examiner Tip

Always show stages of working in all calculations.
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(c) Scientists expected an exact ratio of 3:1.

If this exact ratio was observed, calculate the expected number of purple kernels
out of the 1915 produced.
(2)

qis x 3.
|

AT (NS erdp3 < 14362

number of purple kernels = M?)6

ResultsPlus

Examiner Comments

This also calculates the correct expected number so gains both marks.
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Question 5 (d)

In Q05d candidates were asked to explain why the number of purple kernels observed is not
the same as the expected number of purple kernels. Most candidates found this item
demanding and only the best responses gained both marks for explaining that the
combination of gametes at fertilisation is a random process.

(d) Explain why the number of purple kernels observed is not the same as the
expected number of purple kernels.
(2)
.,,...,..!'!-.?«.-.-..-.ar.i':.fa........mLi.q.ai.\.,.....hc.........asﬁ!:u.m‘_..,...,..h....rshml.‘o....,....n.:,.!!,&.m....+,y~,.a..,..,,..Lt,,.,..,i..\.....:.u.mhn...,,..,..,.
cabieh et SRl Gl S Selecked s S can sk calentots. T

....... hfbmﬁi\at&““*m;}-ma;hﬂ e S ML ey VY.

‘“'l-{g..'ua.,ﬂtmvh&-l—H..hh.l,a.-uﬂ.hlvnmmmhknb“a
L
MO At (Total for Question 5 = 10 marks)

B
iﬁ ResultsPlus
Examiner Comments

This response scores both marks for reference to random fusion of
gametes during fertilisation.

(d) Explain why the number of purple kernels observed is not the same as the
expected number of purple kernels.
(2}
......... ECAlaSE ... Aﬂ'-.‘ﬁ‘h-t}mfsnhws%u(nmma!ﬁnﬂwf

....... be.....cavedly.. Colewlataod. Aenttbto.niicmiin

(B

% ResultsPlus
Examiner Comments

This also gains both marks.
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(d) Explain why the number of purple kernels observed is not the same as the
expected number of purple kernels.
(2)

TS odom ool wnbrdietetole

ResultsPlus

Examiner Comments

This response scores one mark for reference to the random nature of
the process.

(d) Explain why the number of purple kernels observed is not the same as the
expected number of purple kernels.

2
grertira wee) d (2)

Yoy Yendam  gwan(€ . avn o out Side  feltars

ResultsPlus

Examiner Comments

This response also scores one mark for the role of chance in the
process.
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Question 6 (a)

In Q06a candidates were asked to describe how named enzymes can be used to produce a
genetically modified plant. Some candidates, who had revised this part of the specification,
could gain full marks for describing how a restriction enzyme can be used to cut a specific
gene or section of DNA out of the donor plant. How the same restriction enzyme can be used
to cut open a plasmid. Then ligase enzyme is used to join the sticky ends of the DNA into the
plasmid which can then be inserted into the bacterium and the plant cell. Some weaker
candidates wrote about enzymes speeding up chemical reactions.

6 Genetically modified plants can be used to improve crops.

(a) Describe how named enzymes can be used to produce a genetically
modified plant.

(4)

First by using the restriction enzyme

<{ ( ResultsPlus

/--.‘: Examiner Comments

This response gains four marks. It describes the use of restriction
enzyme to cut a plasmid and to cut the DNA producing sticky ends. It
also refers to joining the strands together using ligase.
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6 Genetically modified plants can be used to improve crops.

(a) Describe how named enzymes can be used to produce a genetically
modified plant.

(@
RN (M\ o pm“f & W p\nw‘& (b

E T e badwein) WB \e. Sume Ve
...... m\m\m?«mmal%mikpw\g‘s\wgwt,

verded e Mo Pk, Soen e donw e\
Qe enzywe  Kaodn gy Voo £y |

.ﬁw "Io ggne \}mm/a\*uc\n LM fy?m

iﬁ ResultsPlus
Examiner Comments

This also scores four marks. Restriction enzymes cutting a plasmid, and
cutting the required gene. Ligase used to join the gene into the
plasmid. Bacteria then takes up recombinant plasmid.
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6 Genetically modified plants can be used to improve crops.

(a) Describe how named enzymes can be used to produce a genetically
modified plant.

(4)
oAkt Naes- NS
.......................... "7°(13q,m}ﬁmnlf«5h ST ok GCINN enolee,

Cul hur

—74(&&"@\&1%2‘*%‘5

S ONA el av Redye Potay.
........................ <Mgues Nelatle Sickgand de ONAMdececda .

- \ B
% ResultsPlus
; Examiner Comments

This response scores three marks for reference to using restriction
enzymes to cut DNA, producing sticky ends and then using ligase to
join the DNA.
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Question 6 (b)(i)

In Q06bi candidates were asked to state what is meant by the term transgenic. Even though
this term is defined in the specification only some candidates could state that it is an
organism that contains a gene or DNA from another species.

(b) The plants produced are described as transgenic.

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

Jhave 2. dfeds. geas . S ("nm\ e

SPRCiCS .
ig ResultsPlus
Examiner Comments

This scores the mark.

(b) The plants produced are described as transgenic.

(i) State what is meant by the term transgenic.
M

f(kw g [’th Une 9}' avshe +U)pt
. + fﬂcc &

|

iﬁ ResultsPlus
Examiner Comments

This also gains the mark.
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(b) The plants produced are described as transgenic.

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

o ovonBm bk onkans o Rortige  oene

__IResuItsPhs

Examiner Comments

This also gains the mark.
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Question 6 (b)(ii)

In QO6bii candidates were asked to give an example of how genetically modifying a plant has
resulted in improved food production. Many different responses gained credit including frost
resistant, longer shelf life, herbicide resistant and improved nutritional content.

(i) Give an example of how genetically modifying a plant has resulted in
improved food production.

™\

<( { ResultsPlus
/"--. Examiner Comments

This scores the mark.

(i) Give an example of how genetically modifying a plant has resulted in
improved food production,

™\

g { ResultsPlus
I‘/'--._ Examiner Comments

This scores the mark.
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Question 7

Finally candidates had to design an investigation to find out if a change in breathing rate also
produces a change in heart rate. This item produced a whole range of scores with most
gaining three or more marks. Candidates who recognised that the best way to conduct this
investigation was to get subjects to perform different levels of exercise and measure their
heart rate and breathing rate during the exercise and at rest scored highest marks.

[ & & et iy,
7 Breathing rate and heart rate are often related.

Design an investigation to find out if a change in breathing rate also produces a
change in heart rate.

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

pers:)nmu&.’rbeﬁle,g personﬁ:;rmt,pcwtsaf—rha
expleament. Medsure ones resting heoy+ rate. .
g'HME% and. Jecord. the. dexall. \when. the. pecson.

omdbrem'hln@rot’rewhm%h(xfpersonm
rvaning. Condult these. Mmeas wrments. 2. Himes
tor.d.doratic nof. S mnutes.. Use aCitness. tocud
ok imer. to_record reSults .. B ouddent. Hhok salen
oOne.. momes MORE.. Hnu‘r bh.QOL"l-ngf rate is. toceecsed

- \ B
% ResultsPlus
Examiner Comments

This response scores 6 marks. It uses the same person O, measures
heart rate and breathing rate M1 and M2, uses exercise to increase
rates, C and measures for a stated time S1 and repeats the readings R.

Int GCSE Single Science 4SS0 1B 56



7 Breathing rate and heart rate are often related.

Design an investigation to find out if a change in breathing rate also produces a
change in heart rate,

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

leGer 3 volanteess Abat az  the Sepee Mr the Sume _heghb
W wﬁgﬁ-}
2. measdiz. bies Yhe ww adf
Ml fesipy Gre.
3 Mﬁh .€.No lonhm’; Jo ’ Hw(‘ af wmy . leeSd3. .
A, re,m& & mats bores do muke S o

__‘Resultsi”hs

Examiner Comments
This also gains 6 marks. For O, M1 and M2, S1 and C and R.
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7 Breathing rate and heart rate are often related.

Design an investigation to find out if a change in breathing rate also produces a
change in heart rate.

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

(6)

rrosgwr‘*HmoTM
0 P‘“ to be. ra’ﬂa‘d severad times so that anomala

.Maﬂ'm.sh{g.....&.mmn dt& two,

- \ B
% ResultsPlus
_ Examiner Comments

This response aslo gains full marks.

It gains: O, S1, M1 ,M2, R and C.
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7 Breathing rate and heart rate are often related.

Design an investigation to find out if a change in breathing rate also produces a
change in heart rate.

Include experimental details in your answer and write in full sentences.
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, N
% ResultsPlus
_ Examiner Comments

This response scores 4 marks. It gains O, M1, M2, and C.
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Paper Summary

Based on their performance on this paper, candidates should:

e Ensure that you read the question carefully and include sufficient points to gain full credit.

¢ Include as many points as there are marks available in comment or discuss items.

e Make sure you are familiar with the core practicals listed in the specification.

e Make sure you have practised calculations, especially magnification, understand and know
how to apply formulae and always include all your working.

e Write in detail and use correct and precise biological terminology, such as the role of
different white blood cells.

e Make links between different parts of the specification, and when considering a question
remember to use all the knowledge and understanding you have gained throughout the
specification.

e Make sure you know and understand all of the terms in the specification including
transgenic, ligase and restriction enzyme.

e Be able to use genetic diagrams correctly and understand inheritance.

e Be able to name the independent variable in experimental design questions and give the
range of values, the dependent variable, how you are going to measure it and the control
variables and explain how these will be controlled.

e Always read through your responses and ensure that what you have written makes sense
and answers the question fully.
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