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Introduction

This is the first time that the new qualification has been offered. Examiners saw a range of
responses on the items from outstanding to weak. There was no evidence of students being short
of time and most students attempted all items. Students did especially well on the experiment
design item and the sketch of a bar chart. Items that proved most challenging included the
probablity item and the explanation of different respiration rates in different size chickens. Many
students also struggled to correctly apply the magnification formula.
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Question 1 (a) (ii)

In question Q01 students were given a diagram of a plant cell. In QO01aii most reponses correctly
identified the organelle that makes ATP as a mitochondrion.

Question 1 (c) (i)

In item QO01ci most students could name an organelle found in plant cells but not in animal cells.
Students should note that the cell wall is not an organelle.

Question 1 (c) (ii)

In item QO1cii most responses did not correctly give a location for genetic materlal in a bacterium.
Suitable correct answers given included plasmid, cytoplasm and a circular chromosome.

Question 2 (a)

Item QO02a gave students a table to complete containing some information about different
enzymes. Most responses gained some credit with the best ones correctly naming protease and
restriction as the enzymes, convesrion of maltose to glucose as the function and digestion as the
process.

2 Enzymes are involved in many processes.
(a) The table gives some information about different enzymes.

Complete the table by giving the missing information.

(4)

m breakdown of protein into amino acids W—n
maltase Lrechotorys molloas nds }Aau, digestion
Aubuclin 2 Tt to cut DNA genetic modification

ResultsPlus

Examiner Comments

This response scores all 4 marks.
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2 Enzymes are involved in many processes,
(a) The table gives some information about different enzymes.
Complete the table by giving the missing information.

PTO‘QQ‘S?_ breakdown of protein into amino acids

diggsecn

maltase bresk down of meltese

digestion

| .
5!
M to cut DNA genetic modification

ResultsPlus

Examiner Comments

This response scores 2 marks for protease and digestion.
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Question 2 (b) (ii)

In Q02bii most responses gained 1 mark for stating that the enzyme works better at pH 2.5. Fewer
went on to explain that this is due to the enzyme denaturing at low pH thus preventing the
substrate binding with the active site. Some students were confused by the graph and wrote about
temperature and kinetic energy.

(i) Explain the difference in the rate of digestion by enzyme P at pH 1.0 and pH 2.5
(2)

The rote of digestan. @t pH Q. 18 lower. then corpared. ..

and.so the ﬁv%|&gmwmshqp=ardﬁe

Bubshets. ccannot. hr\dWH’hﬂ\gQﬂ\ug‘Slkt;TﬁdmNQ
mmeucfmcnmsmewﬁsqremﬁ,vﬂﬂuarem ..............

ResultsPlus

Examiner Comments

This excellent response scores 2 marks, but makes all 3 marking
points. Stating that the rate is lower at pH 1 and explaining that
this is due to the enzyme denaturing and the active site changes
shape. They then explain that the substrate can no longer bind.
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/“\{(H ot (O S 4«? G-<u)u.Cor-“\'senmaw{:}m

@ﬂZJMJmS g dencdwd on) lh ochie Sde
osnt_ Wor k - Ll%l()t

aﬂ/m-ew,%rks .
oef, v Ot Qu‘}l’lﬁ ....... T —

QchHQSlS:IOMAr%

%Z ResultsPlus
Examiner Comments

This response also scores 2 marks for reference to the enzyme
denaturing at pH 1 and that enzyme works better at pH 2.5.
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Question 3 (a)

In QO03a students were given a diagram showing a red blood cell. They had to describe the
differences between its structure and the structure of a white blood cell. Most students obtained
some marks with many scoring 2 of the 3 marks available. The very best responses described red
cells as being biconcave, having no nucleus and being smaller than white blood cells.

3 The diagram shows the appearance of a red blood cell.

(Source: © royaltystockphoto.com/Shutterstock)

(a) Describe how the structure of this cell is different from the structure of a white

blood cell.
(3)

“The. ved eed cet) i smaller. i size Than ke, uate \vod <ol Tk has

Yes. ra.n uc\ﬂu&%cqfvhq‘rﬁ&m%\dm‘n .......................................................................................................................

ResultsPlus

Examiner Comments

This response scores all 3 marking points.
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3 The diagram shows the appearance of a red blood cell.

(Source: © royaltystockphoto.com/Shutterstock)

(a) Describe how the structure of this cell is different from the structure of a white

blood cell.
(3)

Redblad celis. have o \hinene~ biconcave. Srape,. .
Bse. have N0 noeleps . wnich frees o e Space. o
-haemag\con...and are. . Soaller.jo.Size.

* ResultsPlus
Examiner Comments

This response also gains all 3 marks.
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Question 3 (b) (i)

In item QO03bi students were given a description of an investigation into the effect of different
solutions on red blood cells. Only the best students recognised that this question was about
osmosis. They could then explain that when placed in water the water would enter the cells by
osmosis and they would burst. Many weaker responses wrote about the cells dissolving in the
water.

(b) A student investigates the effect of different solutions on red blood cells.

He places one drop of blood into each of three test tubes, A, B and C.

« test tube A contains water (b ‘o waley pmih‘b
« test tube B contains a dilute salt solution with the same concentration as plasma (
» test tube C contains a concentrated salt solution (lew wsdlev poentval)

ﬁ‘-"‘-‘!’-a’)

After five minutes, the student places samples from each test tube on separate
microscope slides.

He places each slide under a microscope and counts the number of red blood
cells in each sample.

The table shows his results,

A 0
B 450
C 450

(i) Explain why the student does not see any cells in the sample from tube A.
(2)

Sine Tobe A contains wedey 04 hag o higher wadley poltntal
Yoon Ahe  ywoder @.-hn'h«l in  the Rh- blood cells. WS cowes

ResultsPlus

Examiner Comments

This response scores 2 marks but contains all 3 marking points. It
explains that osmosis occurs and that water enters the cell causing
the cell to burst.
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(b) A student investigates the effect of different solutions on red blood cells.
He places one drop of blood into each of three test tubes, A, B and C.

« test tube A contains water
« test tube B contains a dilute salt solution with the same concentration as plasma
« test tube C contains a concentrated salt solution

After five minutes, the student places samples from each test tube on separate
microscope slides.

He places each slide under a microscope and counts the number of red blood
cells in each sample.

The table shows his results.

A 0
450

C 450

(i) Ex_plain why the student does not see any cells in the sample from tube A

Mg s becowuse T g pontents

of bighiy comcrmfretior so  wetler  phbleyie movep

Osmos' §  gngl P oflafe F

ete A cotl by

wben caugey ol o

oo il hes  me ¢

ResultsPlus

Examiner Comments

This response also contains all 3 marking points and scores 2
marks.

IGCSE Single Science 4SS0 1B

(2)

pnsrele Jle  eetl 1pooo

1



Question 3 (b) (ii)

In QO03bii Students had to draw a red blood cell as seen in the sample from the concentrated salt
solution. About one third of responses gained credit for drawing a shrunken cell showing a
crumpled appearance. Weaker students drew a test tube containing dots.

(i) Draw the appearance of a red blood cell as seen in the sample from tube C.
(1)

ResultsPlus

Examiner Comments

This response scores the mark as it shows a crumpled
appearance.
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Question 3 (c)
In item QO3c students were asked to calculate the total numer of red blood cells given the number
in 1mm? of blood and a total bloood volume of 4dm?>. This required students to be able to use

standard form and know the relationship between mm?®and dm® Most scored 1mark but
encountered problems with how many mm?in a dm?.

(c) A person has5 x 10° red blood cells in 1 mm? of blood.
The volume of blood in this person is 4dm? (litres).

Calculate the total number of red blood cells in this person’s blood.

Y = Y000 000 mm”
)\m_mq’ - gX[DG ﬂeﬂ ‘D'lDoC[ colls

MOODODD &g\oﬁ’ tod b\occl tell g

Wooo oo x (Gx10*) < 2 x10"

(2)

total number= ... D?._X‘D ............................

ResultsPlus

Examiner Comments

This response scores 2 marks for 2 x 10"
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(c) A personhas5 x 10° red blood cells in 1 mm?® of blood.
The volume of blood in this person is 4dm? (litres). % v

Calculate the total number of red blood cells in this person’s blood.
(2)

6
L»A0OO ¥M00O ¥ B0 = 2 7/‘043

—. 700000 000deA(

—

total number = ..

ResultsPlus

Examiner Comments

This also scores 2 marks.

ResultsPlus
Examiner Tip

It would be easier to leave the answer in standard form.
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Question 4 (a)

Item QO4a described an experiment to investigate the anaerobic respiration of yeast. This is a
practical direct from the specification. So examiners were surprised that more responses could not
explain why the glucose was boiled and then cooled before adding the yeast. The best responses
were able to explain that the yeast was bolied to remove all of the oxygen or to kill any
microorgnaisms present and then cooled so that the yeast is not killed and the enzymes are not
denatured.

4 A student uses this apparatus to investigate anaerobic respiration by yeast.

thermometer

. (I /,_-water
0|I\ | ]

bubbles

yeast in boiled and cooled
AN in water

glucose solution

=/

(a) Explain why the student boils and cools the glucose solution before the yeast is added.
(2)

ResultsPlus

Examiner Comments

This response scores both marks for boiling to remove oxygen and
cooling to prevent the enzymes being denatured.
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Question 4 (b)

In question Q04b students had to explain how the apparatus could be modified to obtain a more
accurate measurement of the rate of anaerobic respiration. Again only a minority of responses
gained full marks for explaining that the student could measure the volume of gas produced using
a gas syringe or an inverted measuring cylinder.

(b) The student measures the rate of anaerobic respiration by counting the number
of bubbles produced per minute.

Explain how she could modify her apparatus to obtain a more accurate
measurement of the rate of anaerobic respiration.

ResultsPlus

Examiner Comments

This response scores both marks for using a gas syringe to
measure volume.

Question 4 (c) (ii)

QO04cii asked students to sketch a bar chart to show the results of aeroboc and anaerobic
respiration. Almost all responses gained full marks.
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Question 5 (a) (i)

QO05ai gave students information about crosses between a family of giraffes. Many students were
able to identify the genotypes of the parents as both heteroztgous required to produce an albino
offspring.

(@) (i) Use information from the diagram to deduce the genotype of each parent.
(2)

........ I.u..........Lhz.....__d,'.q.jx.ﬂ.m,.,.......a‘..{.......ha;_____s.hg_wm..._..__u.nq...ft:.._._,..{,h.e.......:f.r.‘m.4;......3...e;q.e.m...-.‘.:.?:m......____.__.

-

..... has...2.. krewn. faved. givrefes. and. | whie furred. givaffe,. for.. .

Ao be vith dhe. paents.. . se.each. parent. has. g Evm{.jpe*m&\‘ﬂb’ .....

ResultsPlus

Examiner Comments

This response scores both marks for correctly giving the genotype
of each parent.

(a) (i) Use information from the diagram to deduce the genotype of each parent.
(2)

B e YT N 0217 V. ¢ .. A

ResultsPlus

Examiner Comments

This response also scores both marks.

IGCSE Single Science 4SS0 1B
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Question 5 (a) (ii)
This question asked students to state the maximum number of giraffes that could be homozygous

dominant. Most responses were incorrect but a significant percentage could correctly state that 4
would be homozygous.

Question 5 (b)

This item QO05aii was one of the most demanding on the paper and only the best students were
able to correctly determine the probability of a male with white fur as 0.5 x 0.25 so 0.125. The
answer could be expressed as a decimal, fraction or as a percentage.

IGCSE Single Science 4SS0 1B



Question 5 (c)

Item QO5c asked students to explain why there are only a few white giraffes in the wild. Many
students were able to answer this item correctly recognising the effect of natural selection due to
white giraffes lacking camouflage and thus being less likely to survive and pass on the white allele

to offspring.

(c) Explain why there are only a few giraffes with white fur in the wild.
(4)

....... L"Ownﬁvr&’ﬁ”*wﬂuh;‘hs:k-wllCﬁfrbHcﬂrc‘,wL[fG

_____ 'r.nrgprﬂclumpmclpu.,u“ca:“cfe‘:orwﬂcpwf‘o
POL(’SPrUTLHJarEMe"“u'\*l’”faﬁwuefur ....................

&:raF{-:ﬁ-rtfow

ResultsPlus

Examiner Comments

This response scores 4 marks for reference to lack of camouflage
therefore the giraffe not surviving and not reproducing and so not
passing on the allele for white fur.

IGCSE Single Science 4SS0 1B
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(c) Explain why there are only a few giraffes with white fur in the wild.
(4)

oo Ib s because  of  patural  sedection. which means

Ahat e individuals oo pepulation. . con. survive becouse  ihey .

Lbrown  Faxo....can. o osurvive  bub not . girotfes with white

LFure o Suyvvived  brown  Fur  agiroffes  reproduce ond
........ pass....their ..qenes. . X0 . the . .new  gentration. So the .
namber of  white fur  ovraffes  decreose. _and number of

B 1w R A R LAY o R o B o SR A 4 A8 T

ResultsPlus

Examiner Comments

This response also scores 4 marks. It refers to natural selection,
the white giraffes not surviving so not reproducing but brown
giraffes surviving, reproducing and passing the their genes on.
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Question 6 (a)

QO06a required students to design an investigation to discover if chickens kept in sheds grow larger
than chickens kept outside in fields. AlImost all responses gained credit with the most commonly
occuring score being 6 marks. These high scoring responses often used the CORMS prompt that
enabled them to gain full marks.

6 Many farmers keep their chickens in sheds.
They claim that their chickens grow larger when kept in sheds rather than outside in fields.
(a) Design an Investigatlon to test this claim. ' '

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

COME SPRCIRS  of Aue some m oud oop
LoToke. dwe. sels OF . cwekems... v PR ove. sex . o sved awd

Llesp e oMaey sey ok cgkews  ovrsde w e feds o

(6)

opende | ew . WY e sowe Sovdthouns Wee  Ane ssawme owmaoowy o%
LBoed omd M sawe feedwag  hwies  ouwd allow Awews Ao oxows W

SLIOWWeWte  Fer  owex

ResultsPlus

Examiner Comments

This very clear response scores 6 marks. It gains R, O, C, S1, M2
and M1.
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Showu

ResultsPlus
Examiner Tip

The response could have been improved by stating the number of
chickens in each set.

6 Many farmers keep their chickens in sheds.
They claim that their chickens grow larger when kept in sheds rather than outside in fields.

(a) Design an investigation to test this claim.
Your answer should include experimental details and be written in full sentences.

Iwnulﬂa creele to ﬁ“-_!.._,.....“.&.1'.&{.4{9.&....,“...Oc Chiclkens . ©ne

........ mgnnnffua . ke leept &F in o shed. . end.  the obhee
IR T N LY k.:.p..'k...«...nm...‘:.ﬁ‘rfﬂ¢ o bield o AL Hbe  chithens

Id

(6)

beoob . dhe . Same..ge0der, seme..speki. end hef

bl some  wass ok the  sheck of Fhe

i es 1.. . I Wownld elso

ade  bobh  grouwps . the Seme  Cool  and emownt b ks

i) G'-“’p"ﬂvd@l’kn with  the Sewe amowunt af.

........... spece.. dhen able o two . weelc. . bime _peciod Tl .

e o.5ule I.'L - rew o mal) oF, l'L# CEEk et nc‘aﬂfhg'-’mﬂ'

h
(%)
.......... SN O

o

ﬂ«...
,,,,,,,,,,,,,,,,,, QECLar. & Cj ‘T‘\E Le. ce Sul 'l' ] Wy I1 ,,A‘LLW‘P_—&,“« &L\Qw

R S hich  onekbko d allevs  the.chiclegny o fj ol el

»»»»»»»»»»»»»»»»»

.. Scale... Repeat .. the  expeciomenk .. $o incceoie. ..

Al

ble Chicleens b wied

,,,,,,,,,,,,,, wow ld  have a H‘j hee  chen 8.0 in Mo gs.
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\‘ Examiner Comments

This excellent response also scores full marks. It actually makes all
7 marking points for a maximum score of 6. It scores in order R, C,

O, 51,52, M2 and M1.
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Question 6 (c)

QO6c was difficult for candidates and only the best made the link between size and surface area to
volume ratio. These reponses then went on to explain that smaller chickens would lose more heat
and therefore need to have a higher respiration rate becuase of the energy used to maintain body
temperature.

(c) Suggest why the respiration rate of a small chicken is higher than the respiration
rate of a large chicken.

(4)
The ocnvoller . Ericken  hoy ol lagel. surface ..

YT whume. .. ek M Hoe  braes. chicken ... thecefre

B e lesing  mace ek erergqy  wie ks

skan To.... hzgph‘zfmhﬂQl“uadﬂhﬁnpe'ﬂwﬁ
f-gns\'fn*\’bmphmﬁ‘}woﬂmun'}zm}am A 8O
............. nzAMEY bt heve o higher pespirabion

B~ ¥ NS - S . SO | N < 2 ST -1 2. TF SN oYl O =32 C RN
- T

ResultsPlus

Examiner Comments

This scores 4 marks for small chickens having a larger surface area
to volume ratio, therefore losing more heat. They also refer to
using heat energy from respiration to maintain body temperature.
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(c) Suggest why the respiration rate of a small chicken is higher than the respiration
rate of a large chicken.

(4)

o, ceodbng in lagu hecd Loy,

Hemses mden:mm-:”«om} rc:f'r—-c ....... he

f&ho{rcsf"%d\fa"m%nm b pndue

Mot eney Yo Lo dhemdeheo o They ned

hfﬂafﬂ-mm}nwm}ta .................... .

</£Z ResultsPlus
Examiner Comments

This response also scores all 4 marks for reference to larger
surface area to volume ratio, more heat loss and using energy
from respiration to maintain body temperature.
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Question 7 (a) (i)

Item QO7ai required students to identify the part where oestrogen is produced. Most were able to
do this.

Question 7 (a) (ii)

In Q07aii many students could give a role of oestrogen. Most common correct responses
mentioned the development of a named secondary sexual characteristic.

Question 7 (b) (i)

QO07bi many students could correctly name the zygote as the cell produced when the egg is
fertilised.

Question 7 (b) (ii)

QO7bii required students to calculate the time taken for a sperm to travel 14 cm if it swims at 3.0
mm aminute. About half of reponses gained at least 1 mark with common errors being not
converting cm to mm or rounding errors. Some students rounded 46.7 to 46.
(i) A sperm travels a distance of 14cm to fertilise an egqg.

This sperm travels at a speed of 3.0mm per minute.

Calculate the time taken for this sperm to travel to the egg.

Give your answer in minutes.

(2)
5 = 4
| =
4 = _:g_
s
1% = WMew
0.3
. - time= ... ey minutes
ResultsPlus

Examiner Comments

This response scores both marks.
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(iiy A sperm travels a distance of 14cm to fertilise an egqg.
This sperm travels at a speed of 3.0 mm per minute.
Calculate the time taken for this sperm to travel to the egg.

Give your answer in minutes. \Go
.—-"é:— - q'c . L (2]

2% mm S\ minvhe
4O v >
time= .. q“" S minutes
ResultsPlus

Examiner Comments

This response also scores both marks.

w

(i) A sperm travels a distance of 14cm to fertilise an egg.
This sperm travels at a speed of 3.0 mm per minute.
Calculate the time taken for this sperm to travel to the egg.

Give your answer in minutes.

S NN TS @
) i
s (4 cr 7 140,

e, o =3 = hne
Yo.bb.. = Fme time=_._ Y% .. minutes
"! } T h""’"l FL TP TR ST S S~ T
ResultsPlus

Examiner Comments

This response also scores 2 marks.
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Examiner Tip

Since the data is given to 2 significant figures. The answer can also
be expressed to 2 significant figures.
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Question 8 (a)

Q08a told students that fish gills have similar adaptations to alveoli. They were then asked to
suggest how fish gills are adapted for gas exchange. Most responses gained credit with the best
ones describing large surface area, thin walls and a rich blood supply to carry away oxygen and
bring carbon dioxide to the gills.

8 (a) Fish do not have lungs. They use gills for gas exchange.
Fish gills have similar adaptations to the alveoli in lungs.

Suggest how fish gills are adapted for gas exchange.
(3)

ol o have one cell  Ihicloecs Lo

el et drFusioan _—
aréq

s Aawq/afderfkf&%n&r 0.

ga:s.. *‘3)0‘54'!‘73{ e
Oy have.. a. retworte of blood caprlterts

‘FDF ﬂ a5 6&5441:5_5&51/%,&/«& ...................

ResultsPlus

Examiner Comments

This response scores all 3 marks for one cell thick, large surface
area and blood capillaries.
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8 (a) Fish do not have lungs. They use gills for gas exchange.
Fish gills have similar adaptations to the alveoli in lungs.

Suggest how fish gills are adapted for gas exchange.
(3)
Fﬂl\%}lmmnlmaamim ..... areq et Sllons @ much.........

magudumoc%mm ...... dffUse into.andd cot of the ool
tnmusa?&xegmsgmqmgmﬁtmmmrg-&m ...............................

...... acppianes. found aswel et

...... Bt —mr:erﬂa&mxcatndtm .
ResultsPlus

Examiner Comments

This response also scores 3 marks. For large surface area, thin
walls and blood capillaries.

ResultsPlus
Examiner Tip

No credit for being moist as gills would be underwater.
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Question 8 (b)

The last item on the paper, Q08b, provided students with information about how a person keeps
fish, it also gave a graph of the changes in the oxygen level in the fish tank. Students were asked to
evaluate his claim that he keeps his fish in good condition. The command word evaluate requires
students to review information (e.g. data, methods) then bring it together to form a conclusion,
drawing on evidence including strengths, weaknesses, alternative actions, relevant data or
information. The responses to this longer item scored from 0 to 6 with only the best students
scoring all 6 marks. The best responses included points for and against the claim and reaching a
conclusion that he does not keep his fish in good condition.

The person claims he keeps his fish in good conditions.

Evaluate this claim.
(6)
The.. prden.. i wong . e doent  kecp Toe. fih.in.goed. condifion.

Twis s becawse. . The . concentianon _of... omgen . 9oe. Ve [ow ax

cakain,  Bhmes. Yor. oxampi.at. 2@ hous. ., clowr fo fhe. Jhicd dag, ...
Drygen... coneeniah.  Noe.gers....Aow. .. 2.5....20..8¢.90. . haus... [k

heo....gors....onen... Joner. Than That . He  feeds The  fish foo  Much pod

a%m«mm—nmﬂﬂwéﬁrm&m& Py .40, Q.. 2l ol

ﬁ*’mrhafﬂﬁmwdﬂﬂmaﬁﬁﬁuf;ﬁuﬂwumg@c

bo.. e canlight. .. ThS .. ensures . That . plona. can.. JhoRignfotizy aodl. .
releds.. 2ggen... LAt dwifg. The  night.,. Thay. oo pepire..and.. .
D). 902 e oe . S Rt e dhe . At L INDE ..

... Oy crmobanon.. contiones iy, e
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ResultsPlus

Examiner Comments

This response scores 6 marks. It refers to the negative points such
as falling oxygen concentration (marking point 7), decomposotion
of excess food by bacteria (marking point 10), reference to use of
the aerator (marking point 2). It also mentions positive points such
as allowing light for photosynthesis (marking point 1) to produce
oxygen for respiration (marking point 3). He also states that the
claim is wrong (marking point 11).

The person claims he keeps his fish in good conditions.
Evaluate this claim,
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< / ResultsPlus
'g/\ Examiner Comments

This response also scores 6 marks. He disagrees with the claim
(marking point 11). He also notes that the aearator provides
oxygen (marking point 2) for respiration (marking point 3). He
states that the oxygen levels fall (marking point 7). He refers to

light for photosynthesis (marking point 1) and water replacement
to remove faeces (marking point 4).
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Paper Summary

Based on their performance on this paper, students are offered the following advice:
* ensure that you read the question carefully and include sufficient points to gain full credit

* in evaluate items include points for and against and make sure that you include as many points
as there are marks available reach a conclusion that reflects the points you have made

* make sure you have practised calculations and understand and know how to apply any formulae
* write in detail and use correct and precise biological terminology

* make sure you have expressed your answer in the correct units and can convert between for
example mm?and dm?® and express large or small numbers in standard form

* remember to use the knowledge and skills acquired during practical work to help in questions
about unfamiliar or novel practical procedures

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

* 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:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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