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Introduction

The new qualification was examined for the second time in this June 2022 series. The
examiners were impressed with the standard of candidate responses. Centres have prepared
candidates well for the new style of questions and the new areas of specification content.
Generally, despite the interruption and disruptions to candidate learning, most candidates
were able to demonstrate very good levels of knowledge and understanding of the
specification content. There was little evidence of candidates running out of time on the
paper and most candidates attempted all questions.

Candidates did better than in previous series on the longer prose questions which used the
command words '‘comment’, 'discuss’ and 'evaluate'. Candidates also did well on applying
their knowledge to novel scenarios including those describing practical experiments. Most
candidates did well on the questions examining the mathematical skills outlined in the
appendix at the end of the specification. In the calculations, most candidates showed their
working so that even if they did not get the final answer, they were able to gain some credit.
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Question 1 (b)(i)

In this question candidates were given data about the speed of nervous and hormonal
communication. Candidates were then asked to determine the ratio of the speed of nervous
communication to the speed of hormonal communication and give the answer in the form
n:1. The best responses were able to gain all three marks while those who showed their
working but did not get the correct ratio could gain some credit.

This response gains full credit for giving the correct ratio.

(b) The human body has two systems of communication, nervous and hormonal.
() Students research the speed of nervous and hormonal communication.
They find this data
« hormones travel at a speed of 420 centimetres per minute
« nerve impulses travel at a speed of 55 metres per second

Determine the ratio of the speed of nervous communication to the speed of
hormonal communication.

Give your answer in the form n:1

lt')ocrn/rn'm = Qem( Sec (3)
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5500 1 =195\ :

[
™,
|

{ ResultsPlus

Y;‘--*. Examiner Comments

The ratio could have been expressed as 786:1.
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Give your answer in the form n:1

Sixlwxie 7 41 (3)
TIWL L Y
357 14
ratio = ?“?‘[

> ResultsPlus

Examiner Comments
This response also gains full credit as 785.7:1 is acceptable.

(T4 ResultsPlus
\_) Examiner Tip
Again the ratio could have been expressed as 786:1
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Question 1 (b)(ii)

In this question candidates were asked to describe three other differences between the
nervous system and the hormonal system. The strongest candidates were able to give three
differences. Some weaker responses included the speed of transmission, even though the
qguestion clearly stated other differences.

(i) Describe three other differences between the nervous system and the
hormonal system.

p -
ﬂﬂesuﬂsﬁm
Examiner Comments

This response gains all three marks.
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(i) Describe three other differences between the nervous system and the

hormonal system.
(3)

JAOTVIOARD e

HOE . NQOVEMS SR A NaR . ANSIA RN YAt W - T - S
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<g ResultsPlus

Examiner Comments
This response repeats the difference referring to speed but it also goes
on to include three other correct differences.

\.
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(i) Describe three other differences between the nervous system and the
hormonal system.
(3)

- Nowous . Systens i @MCHCOL iMpulses ,
e Nowoned S nNot

’ Examiner Comments

This response scores two marks for two other differences.

(@B ResultsPlus

Examiner Tip

Candidates should ensure they carefully read the stem of the question.
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Question 2 (a)

In this question candidates needed to complete the passage about fungi by writing a suitable
word or words in each blank space. The best responses gained all four marks but some
candidates scored only one or two marks.

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

blank space.
(4)

Fungi do not carry out photosynthesis. Their body is usually organised

Fungal cellwalls are made of ... ;
Fungi feed by extracellular secretion of ... D\""ﬁfﬁ* ...... %’Tﬂ} ....... onto food

material and absorption of the organic products. This is known

as S“?"-t”'@l‘* ........................ nutrition.,

.
[ ™,
B s

ﬂ( { ResultsPlus
/'--.. Examiner Comments

This response scores all four marks for hyphae, chitin, digestive
enzymes and saprotrophic.
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(a) Complete the passage about fungi by writing a suitable word or words in each
blank space.
(4)

Fungi do not carry out photosynthesis. Their body is usually organised

into a mycelium made from thread-like structures called “3
Fungal cell walls are made of ... ¢\iin .

Fungi feed by extracellular secretion of WD""L; onto food
material and absorption of the organic products. This is known

as....dapatipic . nutrition,

i,
{ jp

p -
ﬂﬂesuﬂsﬁm
Examiner Comments

This response also scores all four marks for hyphae, chitin, enzymes
and saprotrophic.

Question 2 (b)(i)

Almost all candidates could correctly name the gas produced by yeast during anaerobic
respiration.
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Question 2 (b)(ii)

In this question candidates were asked to explain the effect that increasing temperature has
on the rate of gas production by the yeast. Most responses gained some credit with the
better responses scoring all three marks. These responses explained that as the temperature
increases the kinetic energy of the enzyme and substrate molecules increases so that they
collide more frequently and form enzyme substrate complexes. This continues until the
temperature causes the enzymes to denature so the active site can no longer fit the
substrate molecule.

(i) Explain the effect that increasing temperature has on the rate of gas
production by the yeast.

[

¥ ( ResultsPlus
/'--‘- Examiner Comments

This response gains all three marks for enzymes denature, increasing
kinetic energy and more collisions.
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(i) Explain the effect that increasing temperature has on the rate of gas
production by the yeast.
(3)

L OWRIN ROpRAkUrg 10N Wure. AINENG. eney... 0. et ...
(COMPWAGLY
mrﬂs\mm%nmmwﬂﬁwm“ AL SV O

N e —
- \

Examiner Comments

This also scores all three marks.

(i) Explain the effect that increasing temperature has on the rate of gas
production by the yeast,
(3)

|||||||||||||

||||||||
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uﬂmfckﬁﬁefmm ..... S

B
ResultsPlus

Examiner Comments
This response scores two marks for increasing energy and more

collisions.
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Question 2 (b)(iii)

In Q2(b)(iii) candidates were asked to describe how the rate of gas production could be
measured in this experiment. Only the best responses earned full marks for describing how a
gas syringe could be used to collect and measure a volume of gas in a certain time period.

(ili) Describe how the student could measure the rate of gas production in
this experiment.

(2)
@'y N WO .. "W et 1*#. e wa w1 tmt..nn)

the seasto g B YIS Ao, Then brmnm‘I{A
t“tl‘& q !3."3 {ﬂnr}'f{ﬁrrt] '“".!: = -F‘futl!nt
. 0..‘: ‘ é, 1 “f LAY muwt'ﬁlﬂ; volnng  of J'uprﬂlwd

F0F  ne ‘1"*);4:'4

g ResultsPlus

Examiner Comments

This scores both marks.

(iii) Describe how the student could measure the rate of gas production in
this experiment.

()
Lse. o gps... OYONGR......4R....... MRBING.... ... YOI ) QBS
JPIdarce ... AN .. 4. 210PWAMN . ... NG AR, Lag. LS .

M,mnm\mﬂm«alummammsmm
SOMEA ... T KR I . -QELS...... pIEAULIA,......

g ResultsPlus

Examiner Comments

This also scores full marks.
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(iil) Describe how the student could measure the rate of gas production in
this experiment.

@
Udwy ol e a. gal . Sc(nhjt.

40 vl houu  pauih gad... LN
ed ok eadh FeMPepdn® ...

p.

This scores one mark for the correct reference to a syringe.
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Question 3 (a)(i)
In Q3(a)(i) almost all candidates could state what is meant by the term median.

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

A mddW Jum o when gl B tens e
amﬂhq ...... L

(1)

M

e

/f L
ﬂ ResultsPlus
Examiner Comments

This gains the mark.

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

ECYET WENN PRI | S L T VRGOS LS € \ VO

e

/J L
ﬂﬂesuﬂsﬁm
Examiner Comments

This also scores the mark.
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Question 3 (a)(ii)

In Q3(a)(ii) most responses were able to give a reason why the median is used rather than the
mean. Suitable correct responses noted that the median would be less influenced by
extreme values than the mean.

(i) Give a reason why the median is used rather than the mean.
(1)

l( & I'#'g‘h." "sll 'Hiljl Mlﬂaliu wlvu n“n;*l' 'I'Lq_ &MJQ

Yo a smaller exbent .

K,

'II \\.. il |
y ( ResultsPlus
/'--.. Examiner Comments

This gains the mark for noting that the median is less affected by
extreme values than the mean.

(i) Give a reason why the median is used rather than the mean.
(1)

There  Conld oo onfliers fhat  affect the e

B,

'II \H.. |
y { ResultsPlus
/--.. Examiner Comments

This also scores the mark.
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Question 3 (a)(iii)

In this question candidates were required to describe the relationship between vital capacity
and age shown by the graph. Most candidates gained both marks for describing the increase
in vital capacity up to age 20 and then the subsequent decrease. Some answers did not refer

to age.

(i) Describe the relationship between vital capacity and age shown by the graph.
(2)

s RARENAL WL Y. P AW AL WE U0 ccociinssamamicssmsaiimsimsssnssssoss i

e ResultsPlus

Examiner Comments

This scores both marks.

(iil) Describe the relationship between vital capacity and age shown by the graph.
(2)

The guph choe tok © the qp imeee. ohl A yoo, the

Median...vil_ ool k0 Incesses by over 4G bhes ., bowever, .oblec......
2ﬂws,mmf$mw}afmfymﬁm 5:5L. . oporoimby

e ResultsPlus

Examiner Comments

This also scores both marks.
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(iii) Describe the relationship between vital capacity and age shown by the graph.

Betw cen .

)
Oé_lmc) ,,,,,,,,,, Z_lo

cex 70+ R0, Uil CapACiin
WBQ)&CPEQZ’;% =

B
" { ResultsPlus

Examiner Comments

This response also scores both marks.
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Question 3 (a)(iv)

In this question candidates found it more difficult to explain why vital capacity changes with
age. Only the better responses gained credit with some explaining that the body and lungs
are growing up to age 20 and after that the lungs stop growing and the intercostal muscles
and diaphragm become weaker.

(iv) Explain why vital capacity changes with age.
(2)

............. ..I...{:___.....i...':1.r_:__rt.c:..s;asns..........ai.....ﬁz.-s.fr,..____-'e_g...a:.q.g.s.:....f...i:.c'..........Ea.;p.g%.........i.a...s.L..L.U......gf..mug..ﬁq,e.e:.mﬂ....m.ai......

{L'e['-""t"ﬁj.ﬁﬂ"’fﬁ'”@r"ﬂk"ﬂﬁn'ﬂl“rth@hi‘j?ﬁ,-"“"ﬂbmut\j ..... sin.,.?,.::...a{-ﬂ.ktﬁ.f.q&ﬂ
3@ dhe. Lungs..s S..i_z.:eﬁ ...... ARG aflex. mbich. poinl. i Lhes .. hrink. because
mere..cels. a .m.ﬁ....q_lﬂ..i..m&...f..kf.m ...... those. b £.L4q.... L T <

[
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|
=

V { ResultsPlus
I‘/'--.. Examiner Comments

This response gains two marks for growing and then stops growing.

e

(iv) Explain why vital capacity changes with age.

B,

g}( { ResultsPlus
I‘/'-—-.. Examiner Comments

This response also gains two marks for growing and then intercostal
muscles and diaphragm becoming weaker with age.
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Question 3 (a)(v)

In Q3(a)(v) most responses were able to give two other variables that can affect a person’s
vital capacity. Suitable correct responses included smoking and fitness.

U (v) Ageis not the only variable that can change vital capacity.

leé two other variables that can affect a person’s vital capacity.
(2)

1 Smkxﬂa- Damoﬁe.s One QRAEING.. Lu:r\&s

Examiner Comments

This scores both marks.

(v) Age is not the only variable that can change vital capacity.
Give two other variables that can affect a person’s vital capacity.

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

5 A/(boﬂm\ gn"rmgs MM‘W\

<g ResultsPlus

Examiner Comments

This also gains both marks.
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(v) Age is not the only variable that can change vital capacity.

Give two other variables that can affect a person’s vital capacity.
(2)

Examiner Comments

This also gains both marks as sex and mass will affect vital capacity.
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Question 3 (b)

In Q3(b) only the best answers gained all three marks for describing a method you could use
to demonstrate the effect of exercise on breathing rate in candidates. Some candidates did
not describe how to measure the breathing rate by counting how many breaths a person
took in a set time. Responses should also refer to a stated period of exercise and repeating
using similar students.

(b) Describe a method you could use to demonstrate the effect of exercise on
breathing rate in students.

0 bek A ¢hudend 4 m Al fov
N mw\uk} ciwﬁ W N o
N

Examiner Comments

This response earns three marks.
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(b) Describe a method you could use to demonstrate the effect of exercise on
breathing rate in students.

(3)
&L‘nﬁduﬁf'\-&&‘\vl:p‘%a = x:aun}""Lg.er

ot ssembes.. a‘chmlL_v,&"dejF@(ISiicct@hol::mni
Hul}tpla;.mﬂ ........... L"’L‘S ....... Fau(,affaréﬂaaamml_a,é"ﬂn
_____ teenrdimg thac tesulbs. Yoo waatd bve shodony
L{‘h‘lLiFﬂfhlhul'ﬁ

e&cgréaméarsh:mwlmughm:prJrnaf'Lgsf ......................

............ LfﬂﬁxL-‘bzm"“&&'f\nyauhmuul-gmh?:#l*d:fﬁg#htnl
...... ﬁ:::.ar.llm.ﬁld&taamiﬂ#m&?nfﬁJ?!.gram&&_

B,
" { ResultsPlus

Examiner Comments

This response gains all three marks.
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Question 4 (a)(i)

In Q4(a)(i) most candidates could correctly draw a pyramid of numbers using the data
provided.

(a) (i) Draw a labelled pyramid of numbers for this data.

MO WM O )
O FANLI MG

’ 3 i - bectaNty usuomes
W Bl [P

| Y 5'_' = Secewarty Consummad

Examiner Comments

This scores two marks for correct shape and order.

(a) () Draw a labelled pyramid of numbers for this data.
{(2)

ST I
[ en T

<q ResultsPlus

Examiner Comments

This scores one mark for correct shape.
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Question 4 (a)(ii)

In Q4(a)(ii) most candidates could describe how you could collect data to find the mean
number of producers per square metre in the ecosystem. They described how many
quadrats could be placed randomly and the number of producers in each quadrat would be
counted.

(ii) Describe how you could collect data to find the mean number of producers
per square metre in the ecosystem.
(3)

3L APAAm.. 0D PAL s O AN, B
w;mméﬂdﬁeaﬂgmﬁitmmmﬁp

o
Examiner Comments

This scores all three marks.
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(i) Describe how you could collect data to find the mean number of producers
per square metre in the ecosystem.

L W o e I m ¢

' ResultsPlus

Examiner Comments

This also scores all three marks.

BV AUy UL L] Ty

((ii)) Describe how you could collect data to find the mean number of producers
per square metre in the ecosystem.
(3)

A
........ 1muunnqmﬂrﬂcmndl?lmi

rﬁmlnwtgbj

]

......... WAL O Fantow bty Atmeanti Tate 1 \sM.. (Aot AL ..

........ mmn{ath;qmﬁamdﬁhdﬁumunnmm
........... ﬂ'r 'tth

B,
" ( ResultsPlus

Examiner Comments

This scores two marks for placing a quadrat randomly. It does not
clearly state using many quadrats or repeating.
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Question 4 (b)(i)

In this question candidates were asked to calculate the percentage of biomass in the
secondary consumers that is transferred to the tertiary consumers. About half of the
responses correctly calculated the percentage energy transferred.

The percentage of biomass in the producers that is transferred to the primary
consumers is 4.5%.

(i) Calculate the percentage of biomass in the secondary consumers that is
transferred to the tertiary consumers.

(1)
1 &

o-°

x\OO

percentage =..... 2 2 S

s 3\
o,

y | ( ResultsPlus

/'-—-*. Examiner Comments

This response gets the mark.
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Question 4 (b)(ii)

In Q4(b)(ii) candidates were required to comment on the energy transfers in this ecosystem.
In this longer prose question many candidates scored well gaining three or four marks. The
best responses noted that energy is lost at each transfer due to heat loss, not all of the
organisms being eaten or digested and some energy lost in excretion. Other creditworthy
points included noting that the number of organisms decreases along the food chain as does
the biomass.

@ Comment on the energy transfers in this ecosystem.

In your answer, refer to data from the table and the percentages of
biomass transferred.

Examiner Comments

This response gains four marks for reference to energy loss and its
causes. It also notes that most energy is lost between producer and
primary consumer and that the number of organisms is fewer at the
top of the pyramid.
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(i) Comment on the energy transfers in this ecosystem.

In your answer, refer to data from the table and the percentages of
biomass transferred.

Examiner Comments

This response also gains four marks.
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(i) Comment on the energy transfers in this ecosystem.

In your answer, refer to data from the table and the percentages of
biomass transferred.

(4)

L’qs (e

”Loﬁkm&%nsfmpm .............
QAW SMS A

LM MO YOWANCA

B
" { ResultsPlus

Examiner Comments

This response gains three marks for most energy lost between
producer and primary consumer. It also gains marks for energy losses
due to excretion and egestion.
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Question 5 (a)(i)

In Q5(a)(i) candidates were given a diagram of a wind pollinated flower and were asked to
describe how structures W, X and Y are adapted for wind pollination. Most responses gained
two or three marks. Some candidates confused or misnamed the structures. They described
how W or the stigma is exposed outside the flower and X or the anther is also outside the
flower and that Y or the filament is long.

(a) (i) Describe how structures W, X and Y are adapted for wind pollination.
{3)

e 0 ind - Mlm ﬂMﬂnh

muu I‘J‘#I_.ﬂ ‘M_-_

y 4 ResultsPlus
I‘/'-—-. Examiner Comments

This response scores all three marks.
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(a) (i) Describe how structures W, X and Y are adapted for wind pollination.

LK
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Q‘Q’\“Qm \amu%

e o o 3

" fjg pollan Pv“‘ ‘L‘Q
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Results%

Examiner Comments

This also scores all three marks.

(a) (i) Describe how structures W, X and Y are adapted for wind pollination.

(3)

p»--._ fre ;t--«-—

4.f"'....~,( o sk ot fo fptnwse
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ResultsPlus

Examiner Comments

This response also scores all three marks.

International GCSE Biology Science Double Award 4SD0 1B 32



Question 5 (a)(ii)

(i) Structures W, X and Y are adapted for wind pollination.
Give two other differences between wind-pollinated flowers and

insect-pollinated flowers.
(2)
preclucee sweet
1.nsect ~polinakes Saveenectewr cinol ihone  COlouvinl PHals o odrcads. insects. ..
aon’r
ook el - e \Sneked are o Qreen %m produe’  snget NESIAW., ...
2 Tae. SHOMA... 5. £6008RA.n..cr.. ivnd: Qo linatedl_Plant. w15 Snciosd. .10 A.......
o ISRk LRI LN b ciciiticinisiiommienins i R
\__
ResultsPlus
Examiner Comments
This gains both marks.
(i) Structures W, X and Y are adapted for wind pollination.
Give two other differences between wind-pollinated flowers and
insect-pollinated flowers.
(2)
kIS8 pmhrmkeﬂ Kre. rurj Smedlnise, Sais etiacsS w0SeekS ..
e PRADRAL S ot SELCR . SDANL LA M SN RENA 0N L EBRLSS KNS

2 .. Yot PRACS 02 AR 0l R OGN colm i ed. on. e N8Seck. PRGNS,
B-CRRUR SV T et L= N A R —— A S R
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ResultsPlus

Examiner Comments

This also scores both marks.
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(i) Structures W, X and Y are adapted for wind pollination.
Give two other differences between wind-pollinated flowers and

insect-pollinated flowers.

ﬂnwm;n;mMMAW3enu%w,a4£ .

on, f”"ﬂ Anside ofF he. hbw« hkms wond.. p 2hinaded . diy
2.\N5¢ck. p\aated . Powsers . Are. more..

(2)

ResultsPlus

Examiner Comments

This scores both marks for brightly coloured with scent.

-

—
__z""’ .. 3 II'.
,.-‘f,_-hl.r&“ 3

The first part of the candidate's answer gains no marks as it refers to
structures W, X and Y.

| ResultsPlus

Examiner Tip
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Question 5 (b)

This discuss question required candidates to examine a graph of pollen counts and table
giving diary information showing how the allergic response of five people changes during a
year. Candidates were required to use the data in the table and the information from the
graph to discuss the likely causes of the allergic responses in each person. This was very well
answered by most candidates who linked the pollen count with the symptoms and gave the
cause of the allergic response for each person.

Using the data in the table and the information from the graph, discuss the likely
causes of the allergic responses in each person.

(5)
..... Peson . A, has  severe. symfo's A Apl R Moy ., whoe ...
mﬁ plen  counk (s ab o6 peak [hglest. T o . rean. L. guoe,...

......... (e pallen. . Pusen. . 8_,. experencas Ge pust Symfv® A Jupe
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Khith  Peats tGesr ae ﬂ‘ﬂ.."““” 41,(09;.{ © ('mjws Pa!kﬂ
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ey ove e Wy allexe @ gmes L eced | ohen

22 S WY ot r\‘ub}f’",f’w"’s(“ (g}ky
MAY snggest 4 mold alesy ©  (ee ‘,,_g«'dgq,

Examiner Comments
This response gains all five marks.
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Using the data in the table and the information from the graph, discuss the likely
causes of the allergic responses in each person.
5)
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' ResultsPlus

’ Examiner Comments

This response also gains all five marks.
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Using the data in the table and the information from the graph, discuss the likely
causes of the allergic responses in each person.

(5)
Rv&ﬁwimm&mmsavﬂraﬁgmpmm%mMn;;tnwng:mmvhumwg ,,,,,,,,
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Examiner Comments

This response also gains all five marks.
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Question 5 (c)

In Q5(c) many candidates could correctly explain what is meant by the term immune
response. These answers explained that this is the body’s response to a pathogen in which
lymphocytes release antibodies and phagocytes engulf the pathogens.

(c) The allergic response to pollen is part of the body’s immune response.

Explain what is meant by the term immune response.
(2)

Examiner Comments

This answer gains two marks for explaining that lymphocytes and
phagocytes respond to a pathogen.
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(c) The allergic response to pollen is part of the body’s immune response.

Explain what is meant by the term immune response.

pe.
\ﬂi Examlne!tg mments

This also gains two marks for explaining that the immune response
involves the white blood cells responding to a pathogen.

(c) The allergic response to pollen is part of the body's immune response.

Explain what is meant by the term immune response.

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

//\,

This scores one mark for reference to response to a pathogen.
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Question 6 (b)(i)

This question gave a diagram showing a plant cell in distilled water and a plant cell in a
concentrated solution of sodium chloride. Only the strongest candidates could give the name
of the liquid found in the gap labelled O in the cell in the concentrated solution of sodium
chloride.

(b) () Give the name of the liquid found in the gap labelled O in the cell in the
concentrated solution of sodium chloride.

e Sodiw

(1)

Moo, Sadon

/'-—-‘. Examiner Comments

This is the correct liquid.

y : ( ResultsPlus
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Question 6 (b)(ii)

In this question candidates were asked to explain the differences in the appearance of the
cell in distilled water and the cell in the concentrated solution of sodium chloride. Most
responses could gain at least a mark with many gaining all four for explaining that in distilled
water the cell would become turgid as water enters by osmosis down a water potential
gradient causing the cell membrane to be pushed against the cell wall. In the case of the cell
in the concentrated sodium chloride solution, water would exit by osmosis down a water
potential gradient causing the cell to become plasmolysed and the cell membrane to shrink
away from the cell wall.

(i) Explain the differences in the appearance of the cell in distilled water and the

cell in the concentrated solution of sodium chloride.
(4)

;Nuﬂ\naﬂ%ﬂ"dﬁﬁwwﬁwmh&ep«a@qwﬁkwm ....................

—fongite The. G via. osmoss. . G Tee @l B.flecdd
Cell

fhe col Yo osmons cure to. e W oo

K,

'II \\.. .
\( { ResultsPlus
I‘/'--.“. Examiner Comments

This scores four marks for water exiting the cell in salt solution by
osmosis to a lower water potential and for the cell membrane moving
away from the cell wall.
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(i) Explain the differences in the appearance of the cell in distilled water and the
cell in the concentrated solution of sodium chloride.

(4)
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¥4 molm-sﬂﬁﬂ-: all v osmoms,

P
”J " Resultsplus

Examiner Comments

This also scores four marks.

(T4 ResultsPlus
\_} Examiner Tip
It is better if candidates write about water potential gradient or

concentration of solutions rather than water concentration.
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(ii) Explain the differences in the appearance of the cell in distilled water and the
cell in the concentrated solution of sodium chloride.

............. ﬁz &# M #’ M i J« H\( Shvket
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flis,

= .
ﬂﬂesuﬂsﬁm
Examiner Comments

This response scores three marks for water exiting towards a more
concentrated salt solution by osmosis.
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Question 6 (¢c)

In Q6(c) the strongest candidates were able to describe the experiment using onion
epidermis immersed in a range of salt concentrations of the same volume for a stated period
and then examined using a microscope. Some candidates described investigations using
cylinders of potato tissue rather than a single layer of cells.

(c) Describe an experiment you could do to show how different concentrations of
sodium chloride solution affect the appearance of plant cells,
(4)
....... ﬂﬂ i d"FFWE:nl:‘Gﬂlfmi»}f:ubeaxﬂifw{hdlﬁﬂmni.
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g ResultsPlus

Examiner Comments
This scores three marks for reference to using different concentrations
of sodium chloride solution, leaving the cells in the solution for two
hours and examining using a microscope.
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(c) Describe an experiment you could do to show how different concentrations of
sodium chloride solution affect the appearance of plant cells.

(4)
Ger  wa
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ResultsPlus
Examiner Comments

This scores four marks for using onion cells, different concentrations of

salt solution and leaving for an hour before examining under a
microscope.
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Question 7 (a)(iii)

In this question candidates had to explain the difference in the wall of chamber S and the
wall of chamber Z. Many candidates could gain three marks for explaining that the walls of S
are thinner than Z with less muscle as they need to generate less force as they pump blood

to the lungs.

(iii) Explain the difference in the wall of chamber S and the wall of chamber Z.

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

ooy o revly gl preSIUNT, wlilte e gt scde
WA omomber S pumps blagdk sy Gkoer o

astrnl b Wls An~ =N Wwitlhhsrawrmd Hua Wiaw neesiuee .

e ResultsPlus

Examiner Comments

This response scores three marks for reference to chamber Z having
thick muscular walls to pump blood all around the body.
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(iii) Explain the difference in the wall of chamber S and the wall of chamber Z.
(3)

The wall o chamby 2 s e fhicker md mare.. aves alsr
Shen e el o chambee S Thi T becawse. it needs. ...

i
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B,
" ( ResultsPlus

Examiner Comments

This excellent response gains all three marks for reference to Z being
thicker and more muscular to generate more pressure to pump blood
to the whole body.

(lii) Explain the difference in the wall of chamber S and the wall of chamber Z.
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. ResultsPlus

Examiner Comments

This response scores two marks for Z having thicker walls to pump
blood all around the body.
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Question 7 (b)

Q7(b) asked for the function of three different components of a balanced diet. Most
candidates were able to gain full marks on this question.

(b) Humans need a balanced diet for healthy growth and development.

Give the function of three different components of a balanced diet.
(3)
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<q ResultsPlus

Examiner Comments

This response gains three marks.
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(b) Humans need a balanced diet for healthy growth and development.

Give the function of three different components of a balanced diet.
(3)

1prdh¢nwyamb¢magm%ma‘rgfw ........... G

D LY GG, e AR 111 il O A

ResultsPlus

Examiner Comments

This response also gains three marks.

% ResultsPlus

Examiner Tip
There is no benefit in giving four functions when asked for three.
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(b) Humans need a balanced diet for healthy growth and development.

Give the function of three different components of a balanced diet.

ResultsPlus

Examiner Comments

This also gains three marks.
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Question 7 (¢)

Q7(c) gave candidates a table of data from an investigation into the link between body mass
and coronary heart disease in a population in Australia. They were asked to evaluate what
the data shows about the relationship between classification of body mass, age and heart
attacks. This question produced a range of responses from those scoring no marks to those
gaining all five. Most responses scored at least three marks.
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(c) Scientists investigated the link between body mass and coronary heart disease in
a population in Australia.

The scientists recorded the number of heart attacks in a population e
for a period of 20 years.

They classified the people as normal mass, overweight or obese.

They cakuhudratesofheartattacksth:t:thmd a valid comparison to be made
between the groups.

b e

under 40 37 6.4 121

40 to 60 18.6 214 27.0

over 60 36.1 36.4 @

all ages 1.3 16.3 20.2

mﬂ the data shows about the relationship between classification of
age and heart attacks.

(5)
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N / ResultsPlus

/"--'. Examiner Comments
This response scores all five marks. It scores marks for noting that as
mass increases and age increases so does the rate of heart attacks. It
also notes that the sex and genetics of the participants is unknown. It
also notes that in the over 60 group, the risk of heart attacks is less for
obese patients than for those of normal mass.
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Evaluate what the data shows about the relationship between classification of
body mass, age and heart attacks.

(5)
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b

ResultsPlus

Examiner Comments

This response scores four marks. It gains credit for stating that under

40 years old obese people are more at risk. It also notes that heart

attacks increase with age. It also states that up to age 60, obese people

are more at risk and over 60 the risk for obese is the same as
overweight.
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Examiner Comments

This scores three marks for noting the relationship between obesity
and heart attacks up to age 60. Also as age increases the risk increases.
Finally it notes that for over 60 the risk to obese people is less than
other masses.

55 International GCSE Biology Science Double Award 4SDO0 1B



Question 8 (a)(i)

In Q8(a)(i) most responses could correctly identify agouti as the dominant allele as all of the
heterozygous offspring had this phenotype.

8 Fur colour in rats is controlled by a gene with two alleles.
One allele codes for black fur colour. The other allele codes for agouti fur colour.

Several female rats with agouti coloured fur are mated with several male rats with
black coloured fur.

All of the offspring have agouti coloured fur.

(a) () Explain which allele is dominant.

e agpti  Lir, as  all  the

ats ivheikd et but thic €0 o

/J B
ﬂﬂesuﬂsﬁm
Examiner Comments

This scores both marks.
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8 Fur colour in rats is controlled by a gene with two alleles.
One allele codes for black fur colour. The other allele codes for agouti fur colour.

Several female rats with agouti coloured fur are mated with several male rats with
black coloured fur.

All of the offspring have agouti coloured fur.

(@) () Explain which allele is dominant.

' ResultsPlus

Examiner Comments

This response also scores both marks.

8 Fur colour in rats is controlled by a gene with two alleles.
One allele codes for black fur colour. The other allele codes for agouti fur colour.

Several female rats with agouti coloured fur are mated with several male rats with
black coloured fur.

All of the offspring have agouti coloured fur.

(a) () Explain which allele is dominant.
(2)

' ResultsPlus

Examiner Comments

This response also scores both marks.
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Question 8 (a)(ii)

In this question candidates had to draw a genetic diagram to show this second cross and
include the genotypes of the parents, the gametes they produce, and the genotypes and the
phenotypes of the offspring. Many responses gained full marks and those who failed to gain
all four usually missed the mark for giving the phenotypes of the offspring.

(i) A male and female rat from these offspring are then mated together in a
second cross.

Some of the offspring of this second cross have agouti coloured fur and some
have black coloured fur.

Draw a genetic diagram to show this second cross. Include the genotypes
of the parents, the gametes they produce, and the genotypes and the
phenotypes of the offspring.

T ALATNNSAL =0, 7 (%)
male = T4 =helerdrysd
“.,,ml = I
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| 3§ = blacddk sy

B,

i;(ﬂesuﬂsﬁm

Examiner Comments

This scores all four marks.

-
#
.

A \ ResultsPlus
<2

~_ Examiner Tip
Marks can be credited from a Punnett square.
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Draw a genetic diagram to show this second cross. Include the genotypes
of the parents, the gametes they produce, and the genotypes and the

phenotypes of the offspring. A=~ ageun
0. 8- black (@)
Aoy~ Ppe Ao — A
P N < &
A \a Ao (A Ll
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0.00uh agouh ‘ Blacle
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ﬂﬂesuﬂsﬁm
Examiner Comments

This also gains full marks for parent genotypes, gametes and offspring
genotypes and phenotypes.

Draw a genetic diagram to show this second cross. Include the genotypes

of the parents, the gametes they produce, and the genotypes and the
phenotypes of the offspring.

o s Aw (4)
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ﬂﬂesuﬂsﬁtﬁ
Examiner Comments

This gains three marks from the Punnett square but does not give
offspring phenotypes.
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Question 8 (a)(iii)

In Q8(a)(iii) candidates were asked to calculate the probability of any one offspring from this
second cross being male with agouti coloured fur. Many candidates gained full marks for
multiplying the probability of being agouti by the probability of being male.

- -

(i) C_a‘Ic;Iate tf*-e probability of any one of?s;;ri r;g fr::m- thi; s_.ecb;d Cross be?ni:;
male with agouti coloured fur, - g,
. o RS 18 X. 6.5 3"’1-3.'*{2]
a%ou fu 7
malt - S0 7.

probability = DS

B,

'II ‘\H.. |
y ( ResultsPlus
/--.“. Examiner Comments

This scores both marks. Answers can be expressed as a percentage.

(iii) Calculate the probability of any one offspring from this second cross being
male with agouti coloured fur.

Molke = 56%s )

235y 6.5 =35

3
probability = ... .
'II.‘\\.. ——
\( { ResultsPlus
/“--“- Examiner Comments
This also scores both marks. Answers can be expressed as a fraction.
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Question 8 (b)(i)

Only a small percentage of candidates could state the name of the type of genetic control
where many genes control one phenotype.
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Question 8 (b)(ii)

In Q8(b)(ii) many responses could gain full marks for explaining why the size of the adrenal
glands and the production of neurotransmitters would affect rat behaviour. The best
responses explained that an increase in the size of the adrenal glands would lead to more
adrenaline production and increased heart rate and a more obvious ‘fight or flight response’.
An increase in neurotransmitters would affect synaptic transmission and lead to faster

reflexes.

(i) Explain why the size of the adrenal glands and the production of
neurotransmitters would affect rat behaviour.

(3)
o Adard aleedy Ve M
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ﬂ ResultsPlus
Examiner Comments

This response gains three marks for more adrenaline produced, more
flight or fight response and faster reflexes.
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(i) Explain why the size of the adrenal glands and the production-of
neurotransmitters would affect rat behaviour.

B e AN o (L 3% )
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ResultsPlus

Examiner Comments

This response scores two marks for more adrenaline produced and the
idea of evading predators as an example of a 'fight or flight' response.
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(ii) Explain why the size of the adrenal glands and the production of
neurotransmitters would affect rat behaviour.

9@}7 o B Contral Mosvens sbrzem -
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B
ResultsPlus

Examiner Comments

This response also scores three marks. More adrenaline produced,
increased blood flow to muscles and less neurotransmitters causing
slower responses.
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Question 8 (c)

This question required candidates to explain how this difference in the iris affects vision in
the rats with pink eyes. Most responses scored one or two marks. The best responses
explained that a transparent iris would be unable to control the amount of light falling on the
retina which could lead to damage and poor vision.

@Some rats with white fur also have pink eyes.
These rats have pink eyes because they do not have pigment in their irises.

This means that their irises let light pass through, unlike the coloured irises found
in other rats.

Explain how this difference in the iris affects vision in the rats with pink eyes.
(3)

These. coks _wold  8ad % hodd Yo seein
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y >4 ResultsPlus
I‘/'--.. Examiner Comments

This answer scores all three marks for reference to more light falling
on the retina and the no control over the amount of light leading to
cones being damaged.
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(c) Some rats with white fur also have pink eyes.
These rats have pink eyes because they do not have pigment in their irises,

This means that their irises let light pass through, unlike the coloured irises found
in other rats.

Explain how this difference in thé iris affects vision in the rats with pink eyes.
{3)
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Examiner Comments

This response scores two marks for reference to too much light and
reduced vision in bright light.
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Question 9 (a)

Q9(a) asks candidates to describe how scientists could use selective breeding to increase
wheat yield. Most responses scored at least one mark with the best ones describing how
wheat with high yield should be self-pollinated or crossed with another high yield strain. The
offspring with the highest yield should be selected as parents and bred. This process should
be continued for many generations.

9 Selective breeding has been used to develop modern varieties of wheat.

(a) Describe how scientists could use selective breeding to increase wheat yield.
(3)
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/'--.. Examiner Comments

This answer scores all three marks for selecting parents and breeding,
then selecting the best offspring and breeding these and repeating this
over generations.
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9 Selective breeding has been used to develop modern varieties of wheat.

(a) Describe how scientists could use selective breeding to increase wheat yield.
(3)

e SOLORSEC could coReck  head  whith orsclucs ik
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Examiner Comments

This response also gains all three marks.
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Question 9 (b)(i)

Candidates were given a table of data of wheat yield from a long-term study of selective
breeding. They were required to plot a line graph to show how the mean yield changed from
1840 to 2020. Most candidates could draw a line graph and many gained full marks.

(i) Plot aline graph to show how the mean yield changes from 1840 to 2020.

Use a ruler to join the points with straight lines.
(5)
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Examiner Comments

This graph scores full marks.
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(i) Plot a line graph to show how the mean yield changes from 1840 to 2020.

Use a ruler to join the points with straight lines.

+}

(5)
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e

This graph also scores full marks.

ResultsPlus

Examiner Comments
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(i) Plot a line graph to show how the mean yield changes from 1840 to 2020.

Use a ruler to join the points with straight lines.
(5)

3

@ o ;¢ h Tty Thig w-s--':pﬁ...

ResultsPlus

Examiner Comments
This graph scores four marks. It does not include an axis label with
units on the y axis.

71 International GCSE Biology Science Double Award 4SDO0 1B
https:l/)dremepape.rs(} By



Question 9 (b)(ii)

In this question candidates had to calculate the percentage change in yield per year from
1960 to 2020. Many found this difficult and only the best responses gained full marks. Some
candidates gained some credit for their working such as dividing by 60 even if their final
answer was incorrect.

(i) In 1960, a dwarf variety of wheat replaced the old variety.
Scientists compared the percentage change in yield for the two varieties.

The percentage change in yield per year from 1840 to 1960 was
0.06% per year.

Calculate the percentage change in yield per year from 1960 to 2020.

(-&I=28 ) ibowody = 2.%2%

(3)

pﬂ-.-:.‘t"‘

Wb =24
b0 yer=
percentage change = m2-3?—%

/‘-—-‘. Examiner Comments

This calculation scores full marks.

\( ( ResultsPlus
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e

(i) In 1960, a dwarf variety of wheat l"replaced the old variety.
Scientists compared the percentage change in yield for the two varieties.

The percentage change in yield per year from 1840 to 1960 was

0.06% per year.
Calculate the percentage change in yield per E ar from 1960 to 2020.
61723 x\o% = 13037 ﬂ :
2.8 ’ .
3¢ 130.34 .
= Py YA

percentage change = .

p.

This calculation also scores full marks.
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(ii) In 1960, a dwarf \lr;'re‘fy of wh'e'ai?e_plva;éed the old variety.
Scientists compared the percentage change in yield for the two varieties,

The percentage change in yield per year from 1840 to 1960 was

0.06% per year.
Calculate the percentage change in yield per year from 1960 to 2020. 3)
0.4 = 0.p01 6.3-28 = 39 = 0.065
’_____...——--'r e I
y 2O 2020 {360 00

0.065 | x (0o

percentage change = 6:7%

[
™,
o

p -
ﬂﬂesuﬂsﬁm
Examiner Comments

Although the final answer is incorrect, this response scores two marks
for its working. One for 3.9 and the other for dividing by 60.

'”“V II \ ResultsPlus
<

~_ Examiner Tip
Candidates should always show their working, so as in this case, marks
can be gained for correct working.
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Question 9 (b)(iii)

In Q9(b)(iii) many responses could suggest why growing dwarf wheat is an advantage for
farmers. Suitable answers noted that less energy would be used to grow the stem, so more
would be used to develop the grain, thus increasing the yield and that the wheat would be
stronger and less likely to be blown over. Others suggested that the wheat would be easier to
harvest.

(iii) Dwarf wheat has a shorter, thicker stem than the old variety.

Suggest why growing dwarf wheat is an advantage for farmers.

B 7 T — et eate. of  He.. plaf
i3gQibg Y dreting .. A iNCeessany  HE 4ite .

B,

y | { ResultsPlus

/*--*. Examiner Comments

This answer gains three marks for a higher yield, with more energy
going to the wheat rather than the stem.
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(iil) Dwarf wheat has a shorter, thicker stem than the old variety.

Suggest why growing dwarf wheat is an advantage for farmers.
(3)

,,,,,,,, bioken by WAAA . S0 CON . SUYVCWL
Longer  AAR | pYOANCE.. .. WAOKE. OPESPYIAG. . )
by  nare  pedev  tuvvival  do—san “omd

W
PO CHO W 30, CAR  Awnfwmeale v

L
A4 b

B
ResultsPlus

Examiner Comments

This scores two marks for higher yield and not being blown over.
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Question 10

The final question was the experimental design question. Candidates were asked to design
an investigation to find out if the colour of a flower affects how attractive it is to pollinators.
Many responses scored full marks. The best answers used flowers of the same species, with
different colours but the same size and scent. They exposed these flowers to an insect
population such as a nearby beehive at the same time of day in the same season. They then
recorded the number of insects visiting each coloured flower over a period of, for example,
one hour. The experiment was repeated on more than one day.
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10 There is a relationship between the colour of a flower and pollination by insects.

Design an investigation to find out if the colour of a flower affects how attractive it is
to pollinators.

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

ek ”’Y’ M n-mm Yo cumdd B af Ae
B TF for 30 oaded | ok

b
ResultsPlus

Examiner Comments

This answer scores all six marks. It uses different coloured flowers of

the same species with the same scent. It uses the same species of
insects and records how many visits to each flower in a 30 minute
period. The experiment is then repeated.
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10 There is a relationship between the colour of a flower and pollination by insects.

Design an investigation to find out if the colour of a flower affects how attractive it is
to pollinators.

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

o sverr Shewd. vSe R Tege, of Colour o7 giowars. T

e Steoer Dowtd ceprar.. 2t soee  Coay £ e Tlan
(erger groop o § 1 eetns

Qwﬂﬁﬂwdﬂf;ﬂwxd weosw®  hew  orttmerive fr s

'fc'»’*ﬁ'fu/% ...... ) mma-rrs(:y
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@«xnh}b‘el)wwm o, L8 EHES 2% Vewes ey
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B
< " ( ResultsPlus

Examiner Comments

This response also gains full marks.
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corWw § 1
10 There is a relationship between the colour of a flower and pollination by insects.

Design an investigation to find out if the colour of a flower affects how attractive it is
to pollinators,

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

£ Wae iqﬂ'ﬂm

Lpefelcolowra o omn BpR0M. s S b’zsq)wf e eyml

Examiner Comments

This response scores five marks. It changes the colour of flowers but
uses the same species, it places the flowers in the same garden and
repeats the experiment.
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Paper Summary

Based on their performance on this paper, candidates should:

ensure that they read the question carefully and include sufficient points to gain full credit.
include points for and against in 'evaluate' questions and make sure that you include as
many points as there are marks available to reach a conclusion that reflects the points you
have made.

make sure you have practised calculations especially percentages and understand and
know how to apply formulae.

write in detail and use correct and precise biological terminology.

revise practical work to help in questions about unfamiliar or novel practical procedures.
Questions require candidates to make links between different parts of the specification, so
when considering a question remember to use all the knowledge and understanding you
have gained throughout the specification.

always be able to name the independent variable and give the range of values, the
dependent variable, and how you are going to measure it and the control variables and
explain how these will be controlled.

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