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Introduction

The examiners were very impressed with the high standard of many of the scripts seen. It is clear
that candidates and centres work very hard to prepare for these examinations. Many candidates
demonstrated excellent, detailed and accurate understanding of all areas of the specification and
wrote answers that were clear and carefully addressed the questions. Graph skills were excellent,
with most correctly presenting carefully drawn graphs that had linear scales and all axes labelled.
Mathematical skills were strong and many demonstrated a clear understanding of how to
calculate ratios and use the correct numbers of significant figures. A few candidates confused
significant figures with decimal places. Practical skills were generally very strong - AO3 is focused
on practical work and it was clear that many candidates had completed the core practicals and
had a strong understanding of generic practical skills. The six-mark practical planning question
was well answered by most candidates and it was pleasing to see that the majority wrote full
experimental details and gave excellent descriptions of wvalid, reliable and well
controlled experiments. A few candidates find the meaning of the different command words
challenging -candidates should have a full understanding of the requirements of each of the
command words listed in the specification - a common error was to confuse 'describe' and
'explain'. The longer evaluative style questions were very well answered and most candidates
appreciated that they needed to look closely at data, use the data to support their answer
and also comment on experimental designs where appropriate. A small number of
candidates underestimated the depth required to gain maximal credit for answers, for example,
it is good practice when referring to osmosis to state how water moves from a higher water
potential to a lower water potential. Most candidates were able to present correct genetic
diagrams and many excellent, well set out diagrams were seen that clearly showed parental
genotypes, gametes and offspring.
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Question 1(a)iii

This question was well answered by most candidates. The question required candidates to
substitute numbers into the formula and then give the final answer to the correct number of
significant figures. A few candidates incorrectly gave their answer to two decimal places rather
than two significant figures.

(iii) The fungus in the diagram is circular with a radius of 45 mm.
L
Calculate the area, in mm?, of this circle.

Give your answer to 2 significant figures.

[area = nr? n=3.14]
= (2)
T 4s Fa
cCto>

area of circle= ... é4(7® ................... mm?

N { ResultsPlus
/---. Examiner Comments

This answer is a correct answer that gained both marks.

lf \ ResultsPlus
\

) Examiner Tip

Make sure that you know the difference between significant figures and decimal places.
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(iii) The fungus in the diagram is circular with a radius of 45 mm.
Calculate the area, in mm?, of this circle.
Give your answer to 2 significant figures.

[area = n=3.14]
(2)

Areg = TC™

314, 45"
314, 2005
6359 .6

"

il

areaofcircle= .. 259, 5 . mm?

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark. The calculation is correct but the final answer is not given to
two significant figures.
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Question 1(b)i

This question asked candidates to give two differences between sexual and asexual reproduction.
Common correct answers included the production of genetic variation, the roles of mitosis and
meiosis, and the need for fusion of haploid gametes in sexual reproduction. A common error was
to refer to the need for two parents in sexual reproduction - candidates should refer to the two

parent cells.

(b) Mucor can reproduce using asexual or sexual reproduction.

(i) State two differences between asexual and sexual reproduction.

(2)

AN
y { ResultsPlus
/---. Examiner Comments

This answer gained one mark for the reference to asexual reproduction producing
genetically identical offspring. Two parents was insufficient as two parent cells was required

for the mark.
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(b) Mucor can reproduce using asexual or sexual reproduction.

(i) State two differences between asexual and sexual reproduction.
(2)

1 Astm\r:frdfv'“dﬁ%lymdmrmﬁqno’iIS-q—

comp\c-l:}vmlm-‘m\%‘mrmﬂ'}
2 Stwﬂ\ﬂrﬁuch%m"'i‘twﬁqmdumm'“}ﬂ

AN
ResultsPlus

Examiner Comments

This answer gained one mark for the reference to the need for gametes in sexual
reproduction.

(b) Mucor can reproduce using asexual or sexual reproduction.

(i) State two differences between asexual and sexual reproduction.
(2)

T asexual . doeso't. mvolve _gumetes  aoc. fectileakion. cohile .

Sexval. Nqulmaﬁrhlabahmbcmgq:ﬁc{:—cs

ARG PUENY CONLS e e

N
ResultsPlus

Examiner Comments

This excellent answer gained two marks for correctly referring to the need for two parent
cells in sexual reproduction and the need for gametes and fertilisation in sexual
reproduction.

o
dal

QB ResultsPlus

A

Examiner Tip
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Always be clear in answers about what you are referring to. Try not to say 'it' or 'they'.
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Question 1(b)ii

This question required candidates to explain why sexual reproduction is beneficial. Strong
answers referred to the generation of variation and went on to explain that this means that
organisms are more adaptable to changes in the environment or that some may survive if an
environment change occurs.

(ii) Explain why it is an advantage for Mucor to be able to reproduce using
sexual reproduction.

(2)
'le.nu-:.nju:ualmlo;d»«{'ﬁ;n,lh{woﬂnmgkunud ......... b....combin......
oad... Fmd.m.#.kke. ........... DJ?ESfma.TuJLFMﬂs ......... have....a.... 3em47.tc.......w.m?.qﬂ\im

N

N { ResultsPlus
/--.. Examiner Comments

This excellent answer gained both marks. The candidate clearly states that sexual
reproduction generates variation and goes on to explain that this means that the offspring
can adapt to environmental changes.

v o

(i} Explain why it is an advantage for Mucor to be able to reproduce using
sexual reproduction.

(2)
W}’enMucorVep‘roduoe”S!rgae,xual _production

H»e& can _hawe  varviation 0 thes haw better

.-""F--:

N { ResultsPlus
/--.. Examiner Comments

This excellent answer gained two marks for correctly stating that sexual reproduction
generates variation and this means that offspring may be adapted so that they can survive
better.
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b 4

(i) Explain why it is an advantage for Mucor to be able to reproduce using

sexual reproduction,
W e

(2)

.'\__

ResultsPlus

Examiner Comments

This answer gained one mark for the idea that sexual reproduction generates variation. The
candidate does not give any further explanation however, to give a full explanation.

P
/’.«"\ \

\ \ ResultsPlus

Examiner Tip

Look at the number of marks allocated - if there are two marks, it usually means that two
things will be needed.
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Question 2(a)ii

This short question required candidates to state why a lung is classed as an organ. Most
candidates understood that organs are composed of several tissues. A few candidates confused
organs with tissues.

(i) State why a lung is described as an organ.

(1)
N '{ ResultsPlus
/---.. Examiner Comments
This answer gained one mark for correctly stating that an organ is made of tissues.
(ii) State why a lung is described as an organ.
(1)

e M2, OGE RO Hssues it S perfurm o spetalic buaigon.......

N { ResultsPlus
/---. Examiner Comments

This strong answer correctly states that an organ is made of different tissues.

lf \ ResultsPlus
\

) Examiner Tip

Make sure that you know definitions of all key terms listed in the specification.
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Question 2(a)iii

This question required candidates to give an explanation of why contraction of the diaphragm
causes air to move into the lungs. Strong answers referred to the flattening of the diaphragm, the
increase in volume of the thorax, and the lower pressure within the thorax. Candidates should
refer to the increase in volume of the thorax rather than the volume of the lungs. Some
candidates referred to exhalation rather than inhalation and a few candidates incorrectly referred
to anincrease in pressure when the thorax volume increases.

g
(iii) Explain how contraction of the diaphragm causes air to move into the lungs.

(
—n-( CJ qt’)l\m m (on#ﬂwf'; ,,.AJ f\ove s ng,\wadﬂg

3)

Examiner Comments

This answer gained one mark for the idea that the diaphragm moves down. Increased space
is not the same as inversed volume of the thorax.

' . ResultsPlus
\

Examiner Tip

Always use accurate scientific vocabulary.
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(iii) Explain how contraction of the diaphragm causes air to move into the lungs.
(3)

........... s olmwugmLun\:u&h,\‘cmuueaduunmmmgm’x\m\mwmwg
......... \ [;\nmo\mrm!emmrgpmmemm

a\ -
ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate correctly stated that the diaphragm
moves down, the volume (of the thorax) increases and the pressure decreases.

) orm Mo POV Y T hedd
(iii) E‘;tjplain how Lontraction of the dimragm causes aho move"ltﬂo the lungs. n L*\’-g ;
(3)

ResultsPlus

Examiner Comments

This strong answer gained all three marks for correctly stating that the diaphragm flattens,
the volume of the thorax increases and the pressure decreases.
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Question 2(b)i

This answer required candidates to multiply 35 by the body mass of 70 (kg) and by the time of 30
(minutes). Most candidates gained at least one mark with many going on to get both marks.

(b) A scientist compared the rate at which oxygen is used during exercise by a person
who is a non-smoker with a person who is a smoker.

The rate is measured in cm? per minute for each kilogram of body mass.

The table shows the scientist’s results.

non-smoker 35

smoker 27

(i) Calculate the volume of oxygen used in 30 minutes by a non-smoker with a

mass of 7Qkg.
Can? (2)
Cif o hrowr g =35 X
4 38 230,
739 ¢M1 M0 ’
L 130 0
C'N'\-; ¥ _j =
.--—-:"'"" nn
45 2 16 73,560
,...-—-;;-U—--: AN SIS YA /
volume = W cm?

_ ResultsPlus

Examiner Comments

This answer gained both marks. The candidate clearly shows their working.

Examiner Tip

Always show working - it may gain some credit even if the final answer is incorrect.
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(b) A scientist compared the rate at which oxygen is used during exercise by a person
who is a non-smoker with a person whds a smoker.
—— —_—

The rate is measured in cm? pEWUDGBQDf body mass.

The table shows the scientist’s results.

non-smoker

35

smoker

27

Wﬂb/ﬂ-‘lfn

(i) Calculate the volume of oxygen used in 30 minutes by a non-smoker with a

mass of 70kg.

ResultsPlus

Examiner Comments

(2)

\ 050 cm?

This answer gained one mark for a multiplication but did not get the final correct answer.

14
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(b) A scientist compared the rate at which oxygen is used during exercise by a person
who is a non-smoker with a person who is a smoker.

The rate is measured in cm?® per minute for each kilogram of body mass.

The table shows the scientist’s results.

non-smoker 35

smoker 27

(i) Calculate the volume of oxygen used in 30 minutes by a non-smoker with a

mass of 70kg. _
35 x70= 2450 (2)

2450 x30= 71500

volume = 735"0 cm?
ResultsPlus
Examiner Comments
This answer gained both marks and the candidate shows their working clearly.
15

Int GCSE Biology 4BI1 1BR



Question 2(b)ii

This question required candidates to look at data for the rate of oxygen used by smokers and
non-smokers and give explanations for the difference. Most candidates gained at least one mark.
Strong answers started their answers with a description of how the rate is lower for smokers and
then went on to suggest reasons for this, such as loss of alveolar surface area, reduced diffusion
of oxygen into the blood and the damage caused by tar. Many candidates gave excellent answers
that explained how carbon monoxide would bind to haemoglobin to reduce oxygen uptake.
Weaker answers tended to describe the data without going on to give any explanations.
Candidates should look to give accurate detail in their answers.

16 Int GCSE Biology 4BI1 1BR



(i) Explain the effect of cigarette smoking on the rate at which oxygen is used.
(3)

oo . Monoxtole .. fn...Hao.. Shuoles.. g wrdhen 0.
khwhsnmw,wmnmmuﬂm
Mas blood. oo bind o e haoniod lob it
e MAACRS . Hag UAALOOE. . 0. OXGOAN. . coNE @oh

o dobin . So. s ...

: ResultsPlus

Examiner Comments

This answer gained two marks for the effect of carbon monoxide on haemoglobin and the
reduced use of oxygen.
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(i) Explain the effect of cigarette smoking on the rate at which oxygen is used.
(3}

Atases  Tha NJM%JMMQM%mW ..................
taken  in by A boc%jfxﬂfuph-am—wucﬁ
asound. o oxggen Fakse in. by T body,on oo
mﬁ—mm&mmmoﬂwéwam,ﬂm
Y Ty P

SMQIthéQCrlg

N

iﬁ ResultsPlus
Examiner Comments

This answer gained three marks for correctly referring to emphysema, the reduced surface
area of alveoli, and the reduced rate of oxygen usage.
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(i) Explain the effect of cigarette smoking on the rate at which oxygen is used.

(3)

ResultsPlus

Examiner Comments

This answer gained one mark for correctly describing the lower rate of oxygen use by
smokers. The candidate did not go on to give any explanation for the difference.

AN
e

/\Vj ResultsPlus

) Examiner Tip

Make sure that you know the difference between describe and explain and use your
knowledge when giving explanations.

(i) Explain the effect of cigarette smoking on the rate at which oxygen is used.
(3)

e W K. MG ARG IAGNN . S LA T, DGR

i YO CRCINCANG e A AR GEMN... DEANY . CHEON QPP

a\ o
ResultsPlus

Examiner Comments

This good answer gained all three marks. The candidate clearly states that the alveoli are
damaged, there is less surface area and that less oxygen is absorbed.

Int GCSE Biology 4BI1 1BR
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(i) Explain the effect of cigarette smoking on the rate at which oxygen is used.
(3)

ffho,rm’ce,nfpsjgmmsz,&“rmgeﬁuuw%rmmak&r ..........
;5miutwdjbw¢¥thmmmn-$mﬁzr e

f"ajumz‘wﬁmgmmjcmsrz.immy,;afawu{usas
. cor Linofing
agoru’mkmwrmhckcam -

-

,.---’[nr,r,anc&mr\ﬁa{:ﬁ?_rtnmgc,kamLSjnmtn
—tl-\.q,kqv\y}affutmj-k}\z,fmgtmnpfmu[uj,
"“"'éomz,ai.um[ugmaj'ﬁas,& ............ ki uguha.r,cﬂmrmsm;

ﬂfw_ ........ Lffm&nujo-{:aggwchungz,
I\

i{ ResultsPlus
Examiner Comments

This answer gained three marks. The candidate correctly describes the lower rate of oxygen
use, the role of tar, and the damage to alveoli.
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Question 3(b)i

This question was very well answered by many candidates. Candidates had to use the data in the
table to calculate the volume of a sperm cell and use this to determine the ratio of the volume of
a villus cell to the volume of a sperm cell. Many candidates gained at least one mark for
calculating the volume with many going on to gain all three. The main error was not recognising
that the number of mitochondria per volume was per 10 pm3 of cell.

(b) The table shows information about the number of mitochondria in different types

of human cell.
skin 510 3 1700
villus 2000 8 2500

sperm 75 12 C::Z g

(i) The volume of a villus cell is 2500 pm?®,

Calculate the ratio of the volume of a villus cell to the volume of a sperm cell.

Give your answer in the formn:1

3 lo=cas
| 2
ratio = 0025 .11

N
ResultsPlus

Examiner Comments

This answer gained one mark for correctly calculating the volume of the sperm cell as 62.5.
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(b) The table shows information about the number of mitochondria in different types

of human cell.
skin 510 3 1700
villus 2000 8 2500
sperm 75 12 625
(i) The volume of a villus cell is 2500 pm?,
Calculate the ratio of the volume of a villus cell to the volume of a sperm cell.
Give your answer in the form n: 1
3
45 . @)
—\—2-’- = .29 »\© 67 -
1600 615
a0 ¢\ ratio= ... %% 1

ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate clearly shows the working - an example of

good practice.

22
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(b) The table shows information about the number of mitochondria in different types

of human cell.
skin 510 3 1700
villus 2000 8 2500
sperm 75 12 6L
(i) The volume of a villus cell is 2500 um?. 19 /o021 = QLS

Calculate the ratio of the volume of a villus cell to the volume of a sperm cell.
—

Give your answer in the form n:1

250Q : 625
S

(3)

ratio= L]

2 ResultsPlus

Examiner Comments

This answer gained two marks. The candidate has calculated the ratio but has got the scale
factor wrong to reach an answer of 4:1.

Int GCSE Biology 4BI1 1BR
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Question 3(b)ii

This question required candidates to comment on the data in the table. 'Comment on' requires
candidates to identify patterns from a number of variables and go on to make judgements.
Strong answers described how villus cells have the highest number of mitochondria per cell but
that sperm have the highest number per 10 pm3 of cell. Strong answers then went on to give
explanations for the different densities of mitochondria such as the need for sperm cells to have
ATP for swimming and the need for villus cells to carry out active transport. Some answers
correctly referred to the role of villus cells in absorption but did not go on to mention active

transport.
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(i) Using the information in the table, comment on the importance of
mitochondria to the activities of different cell types. X
ong pIOV\ (g)

f -das ener9

y oy
MR ONONANO 1S AR SWR OF afromit  yRIPWON o ra—twe—

(X1 MR poweYNOUR ot 4Ane Cal\. SPRI™. NS ine  wmody numeorr
ot e anondYio  in WS cel compared To S s\ze.

_dHAUSIoN  and  GORVR  AYONSPOCY (especitilly Ay W 0SOMMMY  ComCiyt

LPOMON aroOVeMAY

2NeTOV 33'\\\ weauiwad i
© SN NOS. AL (0N oud Sy 1S pemek®d e oeiVANIGY Sudhh
AL ANIOAOTNLQUA ONOW.. (Total for Question 3 = 9 marks)

a\ -
ResultsPlus

Examiner Comments

This is a good answer that gained three marks. The candidate identifies mitochondria as the
site of respiration and then explains that sperm need energy for movement and villus cells
need energy for active transport. Note that 'powerhouse of the cell' is insufficient as a
function of mitochondria.

A
e
s

/\Vl ResultsPlus

) Examiner Tip

Make sure that the language used is of a GCSE standard. Phrases such as '‘powerhouse of
the cell' is not sufficient.
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(ii) Using the information in the table, comment on the importance of
mitochondria to the activities of different cell types

N\&Mm s %v: S of 1 Ta v

iﬁ ResultsPlus
Examiner Comments

This answer also gained three marks for describing the function of mitochondria and the
roles of energy in sperm cells and villus cells.

(i} Using the information in the table, comment on the importance of
mitochondria to the activities of different cell types.

Mitodhondin. prpwdafme’r Y,.or. BATE b el 5o they con. .
Carrj G‘Wl‘ ther. Iénc.ﬁan.f é“ ot m.e,n‘fij ...................

ﬂ ResultsPlus
Examiner Comments

This answer only gained one mark for the function of ATP in sperm cells. At least four points
would be expected for a four mark question.
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(i) Using the information in the table, comment on the importance of

mitochondria to the activities of different cell types.
(4)

D Mtedhordria o n«ﬁﬂmﬂ )»eaw&c Fegintfion deqnrs nitad
}Jroub'és mﬂ %w;ﬂc call. Ullas itk e ot proind ot
2 Lhich Peans |4 ree-

<g§ ResultsPlus
Examiner Comments

This answer gained four marks. The candidate gives the role of mitochondria, states that
villus cells have the most per cell and the sperm cells have the most per 10 pm 3 of cell. The
candidate also gives the role of energy in sperm movement.

Int GCSE Biology 4BI1 1BR
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Using the information in the table, comment on theimportance of
mitochondria to the activities of diffe De

mow : rnowe.wd (a)
.. ilun Ce%. reqw:re:f ”

| o bes J.,-:—"“ﬂ‘
1{1’9«4\4‘-\4& AN P02 Msfj‘; bé ned. pitecbook

(Total for Question 3 = 9 marks)

|

iﬁ ResultsPlus
Examiner Comments

This strong answer gained four marks. The candidate gives the function of mitochondria,
states that villus cells have the most mitochondria (per cell) and gives roles of energy in
villus cells and sperm cells.
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Question 4(a)i

This question required candidates to give a component of a balanced diet that was not present in
the table. Most candidates were able to gain one mark but a few incorrectly referred to
carbohydrates which were already listed in the table or vitamins and minerals that were stated in

the question stem.

4  Fruit juice drinks contain a range of nutrients,

The table shows some of the nutrients in a fruit juice drink and the percentage of the
recommended daily allowance (RDA) of these nutrients for a 16 year old.

starch 28 2
sugar 6.4 4
fat 7.0 10
fibre 9.2 35

] ResultsPlus

Examiner Comments

This answer did not gain the mark. The candidate refers to vitamin B which is already given

in the question stem.

(a) (i) Vitamins and minerals are not listed in the table.

Name one other component of a balanced diet that is not listed in the table.

N

Int GCSE Biology 4BI1 1BR
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4 Fruit juice drinks contain a range of nutrients.

The table shows some of the nutrients in a fruit juice drink and the percentage of the
recommended daily allowance (RDA) of these nutrients for a 16 year old.

starch 2.8 2
sugar 6.4 4
fat 7.0 10
fibre 9.2 35

(@) (i) Vitamins and minerals are not listed in the table.

Name one other component of a balanced diet that is not listed in the table,

(1

_Patetn,  Awine odde

ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating protein as a component of a balanced

diet.

30
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4  Fruit juice drinks contain a range of nutrients.

The table shows some of the nutrients in a fruit juice drink and the percentage of the
recommended daily allowance (RDA) of these nutrients for a 16 year old.

starch 2.8 2
sugar 6.4 4
fat 7.0 10
fibre 9.2 35

(a) (i) Vitamins and minerals are not listed in the table.

Name one other component of a balanced diet that is not listed in the table.
m

ResultsPlus

Examiner Comments

This answered gained one mark for correctly stating that water is another component of a
balanced diet.
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Question 4(a)ii

This challenging calculation required candidates to use the information to determine the RDA for
fibre of a 16 year old. A significant number of candidates multiplied 35 by 9.2. Strong answers
demonstrated clear working and gave their answers to the nearest whole number.

(i) Calculate the RDA of fibre for a 16 year old.

Give your answer in grams and to the nearest whole number.
(2)

A2 )
s - 20 H
~ 26 G u

RDAoffibre=.....2b . g

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

This answer gained both marks as the final answer is correct. The candidate shows the
working clearly and gives the final answer to the nearest whole number.

(i) Calculate the RDA of fibre for a 16 year old.
Give your answer in grams and to the nearest whole number.
(2)
# e
8,/ BT Q. 2e BB X \CTO
A 2B
Q. ~ AG
29 . 6.gg 2% . -
3% = \ Vn a Q
RDA offibre= .. .. == . g

¥ { ResultsPlus
/--.. Examiner Comments

This answer also gained two marks. The candidate shows their working clearly and it is clear
how they correctly rounded their answer to the nearest whole number.
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(i) Calculate the RDA of fibre for a 16 year old.
Give your answer in grams and to the nearest whole number.
(2)
bt o on
To-Y¥Osg
RDA of fibre = ... y SR g

a\ -
ResultsPlus

Examiner Comments

This answer gained no marks and was a common error whereby the candidate multiplied 35
by 9.2.

Ay
o 1

Q ResultsPlus

Examiner Tip

Always double check if calculated answers make sense.

Int GCSE Biology 4BI1 1BR
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Question 4(a)iii

This question required candidates to state the function of fibre in the human diet. Most
candidates were able to correctly state that fibre is important to facilitate egestion of faeces,
move food through the gut, or prevent constipation. A common incorrect answer was to state the
fibre helps digestion and some candidates incorrectly stated that fibre helps excretion.
Candidates should give very precise, accurate answers.

(itiy State the function of fibre in the human diet.

(1)
U@ Leip it bl 34l givm
\/ / ResultsPlus
Examiner Comments
This answer did not gain the mark. Stating that fibre helps digestion is too vague.
(ili) State the function of fibre in the human diet.
(1

\( / ResultsPlus

Examiner Comments

This excellent answer that correctly states that fibre helps peristalsis gained the mark.

' . ResultsPlus
\

Examiner Tip

Make sure that you use accurate, precise terminology.
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(iii) State the function of fibre in the human diet.
(1)

F?\)mmhprweﬂmnﬂ.phﬁm

a\ o
ResultsPlus

Examiner Comments

This answer also gained the mark for correctly stating that fibre prevents constipation.

Int GCSE Biology 4BI1 1BR
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Question 4(b)

This answer generated answers with a wide range of quality. Strong answers correctly stated that
amylase digests starch, gave a correct location such as the mouth or duodenum, stated that
amylase breaks down starch into maltose, and went on to state that maltase breaks down
maltose into glucose. Common errors included: stating that amylase breaks down starch into
glucose, that the digestion occurs in the stomach, and confused the spellings of maltose and
maltase. This is an AO1, factual recall question, that tests candidates' knowledge of the roles of
enzymes in carbohydrate digestion.

(b) Describe how starch is digested into glucose in the human alimentary canal.

= Staeh is dis

N,
y { ResultsPlus
/---. Examiner Comments

This answer gained one mark for correctly identifying amylase as the enzyme that digests
starch. The incorrect reference to bile was ignored and the candidate incorrectly states that
amylase breaks down starch into glucose rather than maltose.

(b) Describe how starch is digested into glucose in the human alimentary canal,
(3)

s b plaahoide ad b inoldle. Here, i reede b doben dowa ato glcet
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htak e pd ht.{......iat!......ﬂlu.m.e....m.c.lEialf.!..,....hkt..‘.-.....!.l.!.f.......I!.!hﬂf....d..d.....m......!ﬂ...ﬂhldfa'.:.........................

N
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This answer gained two marks for correctly referring to amylase and the location of the
digestion.
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(b) Describe how starch is digested into glucose in the human alimentary canal.

(3)

e JveoX . dowi Starthyite woltose (n e mouth anol duodennw, .
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Examiner Comments

This excellent answer gained all three marks. The candidate correctly refers to amylase, the
location of the glands that produce amylase, maltose as the product and the role of maltase.

(b) Describe how starch is digested into glucose in the human alimentary canal.
(3)
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Examiner Comments

This excellent answer gained all three marks. The candidate clearly states that amylase
digests starch, identifies the locations, states that maltose is produced and then explains the
role of maltase.

Int GCSE Biology 4BI1 1BR

37



Question 4(c)i

This question assessed candidates' graphical skills by requiring them to use a calibration curve to
determine the concentration of vitamin C. Most candidates correctly identified 38. A few
candidates incorrectly read the scale and referred to 39 - candidates should take time to
determine the value of increments on graph scales.

The table shows the student’s results.
apple 18
grape 22 |
lemon 4
lime 7
orange 3

(i) The graph shows the effect of concentration of vitamin C on the number of
drops needed to change DCPIP solution to colourless.

30 !
25
20
Number of :
dropsof 15 |
fruit juice s
10
5 man
0
0 10 20 30 40 50
Concentration of vitamin C
in mg per cm?
Determine the concentration of vitamin C in lime juice.
(1}
concentration of vitamin C = ?;,(8 mg per cm®
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Examiner Comments

This is an example of a correct answer that gained one mark.
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The table shows the student’s results.

| apple 18
 grape 22
lemon 4
| lime 7

v
orange 3

(i) The graph shows the effect of concentration of vitamin C on the number of
drops needed to change DCPIP solution to colourless.

30

25

20

Number of
dropsof 15
fruit juice

10

5

0
0 10 20 30 40 50

Concentration of vitamin C
in mg per cm’

Determine the concentration of vitamin C in lime juice.
(1)

concentration of vitamin C= ... 38 ... mg per cm?

ResultsPlus

Examiner Comments

This answer also gained the mark. The candidate shows how they derived their answer from
the graph - an example of good practice.
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Question 4(c)ii

This question required candidates to look at the data and determine the relative concentrations
of vitamin C in different fruit juices and rank them in order. Most candidates ranked the juices
correctly and gained the mark. A small number of candidates incorrectly thought that if more
drops of fruit juice were required, the vitamin C concentration would be high.
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(i) Give the fruit juices in order of increasing concentration of vitamin C.

One has been done for you.
(1)
highest concentration Ofﬂ"\%ff
Lemnon.
lime
lowest concentration Mﬁﬂz ..... %m@c/ ....
N
ResultsPlus
Examiner Comments
This correct answer gained one mark.
(i) Give the fruit juices in order of increasing concentration of vitamin C.
One has been done for you.
(m

highest concentration gtU'Q(

BN L

lime

lowest concentration . QSCMA .

a\ -
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Examiner Comments

This answer did not gain the mark. The candidate has placed the fruit juices in the reverse
order.
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Question 4(c)iii

This question assessed candidates' understanding of how to improve accuracy of a practical
method. Strong answers correctly referred to the fact that measuring volume of the fruit juice
would be more accurate and went on to give a method, such as using a syringe. The question
asked for an explanation so candidates should have attempted to give a reason as to why volume
would be a better measure such as the idea that drops could be different volumes. Many
candidates confused the term 'accuracy', with 'reliability’ and suggested carrying about replicates.
Candidates should be fully aware of the differences between practical terms such as accuracy
and reliability.

(iii) Explain how the student could modify the experiment to give a more accurate
measure of the concentrations of vitamin C in the fruit juices.

7 (Total for Question 4 = 11 marks)

N
y { ResultsPlus
/---. Examiner Comments

This answer gained one mark for correctly stating that stirring the mixture after each drop
would make the result more accurate.

lf \ ResultsPlus
\

Examiner Tip
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Make sure that you know the difference between practical terms such as accurate and
reliable.

(iii) Explain how the student could modify the experiment to give a more accurate
measure of the concentrations of vitamin C in the fruit juices.
(2)

a\ -
ResultsPlus

Examiner Comments
This answer gained one mark for stating that volume should be measured but did not go on

to give a method or explanation.

(ili) Explain how the student could modify the experiment to give a more accurate
measure of the concentrations of vitamin C in the fruit juices.

(2)
[Vlﬂm\oi'mddmg ‘uTu,s U"zil(isl Y e m;:ps, ...........................

a\ -
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Examiner Comments

This excellent answer gained both marks. The candidate correctly suggests measuring
volumes and explains that drops would have different sizes.
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(iii) Explain how the student could modify the experiment to give a more accurate
measure of the concentrations of vitamin C in the fruit juices.

(2}

mmilwnmmbvmm&émysﬂmm Was

e VL TRV ANV,

a\ o
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Examiner Comments

This answer gained both marks for correctly stating that the sizes of drops would vary and
that a burette could be used to measure volume.
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Question 5(a)ii

This question asked candidates to explain the role of progesterone. Strong answers correctly
stated that progesterone maintains the uterus lining and went on to state that this would enable
an embryo to implant. Some candidates incorrectly stated that progesterone repairs the uterus
lining and others incorrectly referred to the implantation of eggs - candidates should be careful to

use terminology accurately. Some candidates also incorrectly stated that progesterone is released
in the first half of the menstrual cycle.

(ii) Explain the importance of progesterone in the ycle.

(2)

G

A e

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

This answer gained two marks for correctly stating that progesterone maintains the uterus
lining and that it prepares the lining for implantation of an embryo.

(i) Explain the importance of progesterone in the menstrual cycle.

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

This answer gained two marks for correctly stating that progesterone maintains the uterus
lining and inhibits release of LH.
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(ii) Explain the importance of progesterone in the menstrual cycle.
(2)

a\ o
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Examiner Comments

This answer gained one mark for correctly stating that progesterone maintains the uterus
lining.

(i) Explain the importance of progesterone in the menstrual cycle.

r:ﬂ'ﬁzg‘ml-fhﬁl:mﬂjahﬁgmgnsﬂ‘mt’fj@{ﬁ .............

a\ -
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Examiner Comments

This answer gained two marks for correctly stating that progesterone maintains the uterus
lining for implantation.
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Question 5(a)iii

This question required candidates to explain how the placenta enables the transfer of nutrients.
Strong answers referred to the presence of villi, the idea of it having a large surface area, the
closeness of the maternal and foetal blood meaning that there is a short diffusion path, the role
of blood in maintaining a gradient, and the role of diffusion or active transport. Some candidates
simply gave descriptions rather than explaining how the structure of the placenta ensures
transfer of substances. Candidates should always refer to process such as diffusion and active
transport where appropriate rather than simply referring to transfer.

(iii) Explain how the placenta enables a developing embryo to obtain nutrients.

(3)
_______________ T phvides  nubels Guch as  vikemin and
___________ Minerals  fo  the  tmbljo, Rl ewblye fo e

¥ { ResultsPlus
/--.. Examiner Comments

This answer gained no marks as the candidate has simply stated the function of the
placenta.

(iii) Explain how the placenta enables a developing embryo to obtain nutrients.
(3)

N { ResultsPlus
/'--.. Examiner Comments

This good answer gained two marks for correctly referring to diffusion and explaining how
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the blood maintains a diffusion gradient.

(iii) Explain how the placenta enables a developing embryo to obtain nutrients.

(3)

ﬁﬂmmﬂmubies&mﬁrﬂkm:mat*ﬁwnsktmdfbammlh
?ww-h-miklmdI&ukcengloleslhfdf{{vatonmmxﬁtn

a\ o
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Examiner Comments
This answer gained one mark for the use of diffusion even though the context refers to gas

exchange rather than nutrients.

(iii) Explain how the placenta enables a developing embryo to obtain nutrients.
(3)

e TN AT ARRY. VI that  pyavides Large (ArfAal. ARA....
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Examiner Comments

This excellent answer gained all three marks. The candidate correctly refers to the role of
villi, diffusion, the role of the blood vessels in maintaining a gradient and the short diffusion
pathway.
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(iii) Explain how the placenta enables a developing embryo to obtain nutrients.

(3)
Pocenta . hos ... mongy.. aile: Nl which provide. . o Jarge . sudoce  areo. for. diffusion._ong. ...
absovption... of . nubiient .. Placen)o. . hoa.. celle._ibot.. i@ 008 oo\ . Yhick. . which.. Provides. ..o sherk
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N
ResultsPlus

Examiner Comments

This excellent answer gained three marks. The candidate refers to the villi, the large surface
area, and the short diffusion path.
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Question 5(b)ii

This longer, evaluative style question required candidates to analyse data about the impact of a
new drug on sperm motility and concentration in mice and whether it should be used in humans.
Many excellent answers were seen that correctly recognised that the drug had no impact on
sperm concentration but reduced movement (often correctly stating that increasing the dose
from 0.4 to 0.8 has no further effect). Many candidates also went on to explain that if sperm
could not move, they would not be able to reach the oviducts to fertilise egg cells. Strong answers
also referred to the experimental design, often stating that the drug had not been tested on
humans and could have different effects, that it would still be possible for sperm to fertilise eggs
as some could still move and that the experiment had a low sample size. Weaker answers tended
to gain one or two marks for simply stating that the drug had no effect on concentration/did
reduce mobility. With longer, evaluative questions, candidates should explore data as fully as
possible and also comment on the experimental design.
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The scientists conclude that the drug could be used as a contraceptive to
reduce fertility in humans.

Discuss the scientists’ conclusion.

Use information in the graphs and your own knowledge to support
your answer.

iﬁ ResultsPlus
Examiner Comments

This excellent answer gained all five marks. The candidate correctly states that the drug
reduces movement and that the effect levels off from 0.4 to 0.8. The answer also states that
mice would be different to humans and that there is no mention of their health status. The
candidate also states that because 5% of sperm can still move there is still a chance of
fertilisation and that concentration of sperm was not affected.

52 Int GCSE Biology 4BI1 1BR



The scientists conclude that the drug could be used as a contraceptive to
reduce fertility in humans.

Discuss the scientists’ conclusion.

Use information in the graphs and your own knowledge to support

your answer.
(5)
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Examiner Comments

This answer gained two marks for describing that the sperm concentration fluctuates and
that movement is reduced.
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The scientists conclude that the drug could be used as a contraceptive to
reduce fertility in humans.

Discuss the scientists’ conclusion.

Use information in the graphs and your own knowledge to support
your answer,

(5)
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Examiner Comments

This excellent answer gained five marks. The candidate correctly refers to a small effect on
concentration and the reduction of movement. The candidate also correctly stated that if
sperm cannot move, fertilisation would not occur. The candidate also considers the
experimental design by stating that humans may be different, that the sample size is small.
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The scientists conclude that the drug could be used as a contraceptive to
reduce fertility in humans.

Discuss the scientists’ conclusion.

Use information in the graphs and your own knowledge to support
your answer,
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Examiner Comments

This answer gained two marks for correctly stating that fewer sperm can move so there
would be less fertilisation.
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Question 6(a)i

This graph question was well answered by most candidates and it is clear that candidates and
centres work hard to develop candidates' graphical skills. Most candidates selected sensible,
linear scales and labelled axes correctly. Most went on to plot points accurately and join the
points with ruled, straight lines. A few candidates incorrectly drew bar charts and a few placed the
independent variable on the y axis rather than the x axis.

(@) (i) Draw aline graph to show the student’s results,
Join your points with straight lines.
T3 1 T
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nan- | umiy plian (5)
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Examiner Comments

This answer gained all five marks. The scales are linear and make good use of the whole
grid. The axes are the correct way round and are labelled. The points are correct and are
joined with straight lines.
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(a) (i) Draw a line graph to show the student’s results.

Join your points with straight lines.
(5)

kY
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Examiner Comments

This graph also gained all five marks and is well presented.
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(a) (i) Draw a line graph to show the student’s results.

Join your points with straight lines. :
0 | (jshos'n;[nmh'ﬂ"hs s(Sfem (5)
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Examiner Comments

This answer gained three marks. The x axis label has an incorrect unit and the first plot is
not plotted accurately.
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(a) (i) Draw a line graph to show the student'’s results.

Join your points with straight lines,
(5)
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Examiner Comments

This graph gained four marks. A mark was lost as one plot was inaccurate.

ResultsPlus

Examiner Tip

Always make sure that the independent variable is on the x axis and that you make full use
of the grid.
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Question 6(a)ii

This question asked candidates to describe the change in mass of the bag over the 30 minute
period. Most candidates correctly stated that the mass increased but few went on to state that
the mass levelled off after 25 minutes. If questions asking for descriptions of data have more
than one mark allocated, more detail would be expected in answers - candidates could look for
turning points and identify them in their answers. Some candidates confused 'describe' with
'explain' and referred to how osmosis was taking place.

(i) Describe the change in mass of the bag during the 30 minutes.
(2)
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/--.. Examiner Comments
This answer gained one mark for correctly stating that there is an increase.
(i) Describe the change in mass of the bag during the 30 minutes.
(2)
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This answer gained two marks for correctly stating that there is an increase and identifying
that the mass levels off at 27g.
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(ii) Describe the change in mass of the bag during the 30 minutes.
(2)
LAt fissk | the  moss of the bag contnuves o

B A T < T o -
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Examiner Comments

This answer gained two marks for correctly stating that there is an increase and that the
mass levels off at 25 minutes.

(i) Describe the change in mass of the bag during the 30 minutes.
(2)
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Examiner Comments

This answer gained no marks. There is no mention of an increase and the reference to a

constant mass is at the wrong time. The candidate has given an explanation rather than a
description.
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Question 6(a)iii

This question required candidates to explain the change in mass of the bag over the 30 minute
period. Strong answers referred to the movement of water into the bag from a higher water
potential to a lower water potential. The very strongest answers also explained that the mass
levelled off as turgor pressure increased inside the bag. Candidates need to be careful when
referring to the gradients involved with osmosis. When referring to concentrations, candidates
should be clear if they are referring to solutes or water. It is better to refer to the movement of
water from a higher water potential to a lower water potential so there is no confusion about
concentrations.
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(i) Explain the change in mass of the bag during the 30 minutes,
(2)
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Examiner Comments

This answer gained both marks for correctly stating that water moves into the bag from a
high water potential to a lower water potential.

(iii) Explain the change in mass of the bag during the 30 minutes.
(2)
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Examiner Comments

This answer gained one mark for the idea of water moving into the bag. The candidate has
incorrectly stated that the concentration gradient inside the bag is low.

-
-
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- 4 ResultsPlus
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| Examiner Tip

Make sure you use clear, accurate terminology when writing about osmosis. Referring to
water potentials is better than water concentrations.
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(iii) Exblain the change in mass of the bag during the 30 minutes.
(2
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Examiner Comments

This answer gained both marks for correctly stating that water moves into the bag to where
the solute concentration is higher.
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Question 6(b)i

This question assessed generic practical skills which are a feature of AO3 in the specification.
Candidates needed to describe how the experiment could be carried out safely at a higher
temperature. Strong answers referred to the use of a water bath and gave a safety feature. The
best answers also described how a water bath would be maintained at the same temperature
with either a thermostat or the use of a Bunsen and thermometer.

(b) The student decides to investigate how increasing the temperature would affect
the results.

(i) Describe how the student could repeat the experiment safely at a
higher temperature.

.f'lll\\ —
yfﬁ ResultsPlus
Examiner Comments

This answer gained one mark for the use of a water bath. The candidate has not extended
their answer to give a safety feature or explained how the temperature would be
maintained.

(b) The student decides to investigate how increasing the temperature would affect
the results.

(i) Describe how the student could repeat the experiment safely at a

higher temperature.
(2)

. ook due dest tobbe o wales ot and bheod  owil e ek

ﬂ ResultsPlus
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This answer gained two marks for the use of a water bath and a relevant safety feature.

(b) The student decides to investigate how increasing the temperature would affect
the results.

(i) Describe how the student could repeat the experiment safely at a

higher temperature.
(2)

a\ -
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Examiner Comments

This answer also gains two marks for the use of a water bath and a relevant safety feature.

(b) The student decides to investigate how increasing the temperature would affect
the results.

(i) Describe how the student could repeat the experiment safely at a
higher temperature.

(2)
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Examiner Comments

This answer gained two marks for a relevant safety feature and the use of a Bunsen and
thermometer to maintain the temperature.
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Question 6(b)ii

This question assessed candidates' understanding of the effect of temperature on osmosis and
required an explanation as to what would happen if the temperature were increased. Strong
answers gave full explanations that the bag would fill faster as water particles would have more
kinetic energy, move faster and so osmosis would be quicker. Some candidates gave descriptions
rather than explanations and others confused the effect of temperature on osmosis with the
effect of temperature on enzymes. Candidates should be careful to read command words when
tackling questions.

Int GCSE Biology 4BI1 1BR 67



(i) Explain how repeating the experiment at a higher temperature would affect
the results.
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Examiner Comments

This excellent answer gained all three marks. The candidate correctly states that the
particles move faster due to having more kinetic energy and goes on to state that the bag
will fill faster.

(i) Explain how repeating the experiment at a higher temperature would affect

the results.
(3)
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Examiner Comments

This strong answer also gained all three marks. The candidate correctly states that the bag
would fill faster, and the water particles have higher temperature and so will move faster.
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(ii) Explain how repeating the experiment at a higher temperature would affect
the results.
(3)
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Examiner Comments

This answer gained one mark for the idea that osmosis would be faster. The candidate has
confused the effect of temperature on osmosis with the effect of temperature on enzymes.
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Question 7(a)ii

This question required candidates to give a definition of the term 'population'. There are several
words listed in the specification that candidates need to be able to define - candidates should
ensure that they have learned definitions prior to the examinations. Strong answers correctly
stated that a population is the number of a single species in an area. A common error was to
refer to organisms rather than species or confuse population with community and suggest that a
population is all of the organisms.

70 Int GCSE Biology 4BI1 1BR



(ii) State what is meant by the term population.
(m

____________ g : waJM&M;&Pcaméxu; é ina. bah, ola.fe,
dﬁ&bpmmbwgaéfﬁjb Pc,wooﬂm,uat%mﬁa .....

\(/K ResultsPlus
Examiner Comments

This answer gained one mark for correctly stating that a population is the group of one
species in an area.

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

Fd\\m i&u M{M{m ....... m _____ M
i T M. P P ma/ ...... Mm ........................................................................................................

yfﬁ ResultsPlus
Examiner Comments

This is an excellent answer that correctly states that a population is all the individuals of a
single species in an area.

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

\(/K ResultsPlus
Examiner Comments

This answer did not gain the mark as the candidate states the number of species in an area
which is not the same as the number of a single species. Unfortunately, the candidate
initially gave a correct answer and then deleted the 'a'.
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Question 7(a)iii

This question assessed candidates' understanding of how energy is lost along food chains. Many
excellent answers were seen that gained all three marks. Many candidates correctly stated that
energy is lost through respiration, heat loss, movement, indigestible material, and inedible
material. A few candidates incorrectly suggested that energy is lost due to growth and

reproduction.

(iii) Explain why only 1% of the energy in the algae is transferred to the starfish.
(3)

oo it Ve sy Thvowah vespiedion, fxaetion,
ot st Sume dod iyt vt be goten ov ivakt have
B

N

i{ { ResultsPlus

/--.. Examiner Comments

This excellent answer gained all three marks. The candidate correctly states that energy is
lost through respiration, excretion, things that are not consumed and losses to
decomposers.

(iii) Explain why only 1% of the energy in the algae is transferred to the starfish.
(3)

_Soneadane ot ot pbty by biepefs | TLet
e oo geerny oSt gyt oH
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N,

ﬂ( '{ ResultsPlus

/--.. Examiner Comments

This excellent answer also gained all three marks. The candidate states that energy is lost
through respiration, movement, not being digested and excretion.
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(iii). Explain why only 1% of the energy in the algae is transferred to the star_ﬁsh.
(3)

Tk gy weste. daml& ransfovmaction... olog. the. ool chai......
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|

ﬂ ResultsPlus
Examiner Comments

This answer did not gain any marks. The candidate simply restates the question stem and
has not given explanations for the energy loss.
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Question 7(b)i

This question assessed knowledge of a core practical - the use of quadrats to determine
populations. Strong answers referred to the use of quadrats, the use of random coordinates,
repeats, counting the limpets within the quadrat and scaling the answer up to the whole area.
Candidates should be careful to refer to quadrats rather than quadra*n*ts. It is important for
candidates to have full knowledge of all the core practicals listed in the specification as they are
assessed as part of AO3.
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(b) Some scientists think that food webs on rocky shores are at risk from an increase
in greenhouse gases.

The scientists record these two factors during August every year for 17 years.
« the number of limpets per m? on a rocky shore
+ the mean temperature at the same rocky shore

The graph shows the scientists’ results.
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(i) Describe how the scientists could determine the number of limpets on the
rocky shore.

(3)
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Z ResultsPlus

Examiner Comments

This excellent answer gained all three marks for the use of quadrats, repeats and random
coordinates.
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(b) Some scientists think that food webs on rocky shores are at risk from an increase
in greenhouse gases.

The scientists record these two factors during August every year for 17 years.
+ the number of limpets per m? on a rocky shore

+ the mean temperature at the same rocky shore

The graph shows the scientists' results.

60

50

Number of limpets
per m? 30

[

10 ;

0 1
12 13 14 15 16 17 18

Mean temperature in °C

(i) Describe how the scientists could determine the number of limpets on the

rocky shore.
(3)
........ e aind G we gad T b ruedag
m‘!ﬁ.ﬁ..\“‘ﬁ ® Ldtbeming  the pember o linpet gre.m
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Examiner Comments

This excellent answer gained all three marks for correctly stating the use of quadrats,
repeats, random sampling and scaling the answer up to the whole area.
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(b) Some scientists think that food webs on rocky shores are at risk from an increase
in greenhouse gases.

The scientists record these two factors during August every year for 17 years.
» the number of limpets per m? on a rocky shore
+ the mean temperature at the same rocky shore

The graph shows the scientists’ results.

604

504+

a4 o

Number of limpets
per m? 30

P
o

T i
- ~11-1- 1

12 13 14 15 16 17 18
Mean temperature in °C

(i) Describe how the scientists could determine the number of limpets on the
rocky shore.
(3J
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N { ResultsPlus
/'--.. Examiner Comments

This answer gained no marks - the candidate has misread the requirements of the question.
Candidates should be careful to read questions and plan their answer before writing it
down.

Examiner Tip

lf \ ResultsPlus
\

Always read questions carefully. Identify the command word, then plan your answer before
putting pen to paper.
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Question 7(b)ii

This question assessed generic AO3 skills by asking candidates to suggest a control variable for
an unfamiliar investigation. Candidates should be aware of the terms independent, dependent,
and control variables and be to apply this knowledge to unfamiliar contexts. Many excellent
answers were given that correctly stated that the location, time of day, and species of limpet
should be controlled. A few candidates incorrectly referred to the independent and dependent
variables.
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(i) Give one factor the scientists should control when comparing the number of
limpets per m? each year.

dey A
Sa.ﬂ(\-bﬂh%dmrmg

(1

T RS E i

a\ o
ResultsPlus

Examiner Comments
This answer gained one mark for correctly stating that time of day should be controlled.
(ii) Give one factor the scientists should control when comparing the number of

limpets per m? each year.
(1)

a\ -
ResultsPlus

Examiner Comments

This answer did not gain a mark as it would not be possible to control predator numbers.

(i) Give one factor the scientists should control when comparing the number of
limpets per m? each year.
(1

L The pact dowe (uch a5 Spm/ lom).

a\ -
ResultsPlus

Examiner Comments

This answer gained a mark for correctly stating that the time would be controlled.
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(i) Give one factor the scientists should coﬂol when comparing the number of
limpets pér m? each year.
(1)

?Zusgédcarf?dm‘wx

a\ -
ResultsPlus

Examiner Comments

This answer gained a mark for correctly stating that the species of limpet should be
controlled.
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Question 7(b)iii

This longer evaluative question required candidates to look at the data about limpet numbers
and temperature, the food web and use this to consider whether fossil fuel use would affect the
food web. Many outstanding answers were seen and the examiners were very impressed with
how well many candidates approached the question. Strong answers referred to the production
of carbon dioxide from fossil fuel combustion, and the possible effect of carbon dioxide on global
temperatures. Many went on to point out that the data shows that limpets decrease with higher
temperatures and that this would affect predators and algal populations. Many also stated that
the data was only for one month, commented on the length of time the investigation had
occurred and stated that other factors could be affecting the limpets. Few noticed that there were
data points that lay away from the line of best fit. It is pleasing to see how well centres and
candidates have progressed with these evaluative style questions.

v

(iii) The scientists conclude that the combustion of fossil fuels is a risk to the
food web.
Discuss the scientists’ conclusion.

Use the information in the graph and your own knowledge to support
your answer.

.............. Al'&fwhng

%
\-\.

¥ / ResultsPlus
/'--‘: Examiner Comments

This answer just gained one mark for stating that limpet numbers decrease as temperatures
rise.
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W
(iii) The scientists conclude that the combustion of fossil fuels is a risk to the m(jka
food web.

"
Discuss the scientists’ conclusion.

Use the information in the graph and your own knowledge to support

your answer. .
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ﬂ ResultsPlus
Examiner Comments

This excellent answer gained five marks. The candidate correctly states that carbon dioxide
is released, this may increase temperatures and then links this to the reduction in limpet
numbers. The candidate goes on to say that there would be less food for the gulls, reducing
their population and mentions other factors that could influence the food web.
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- v v
(iii) The scientists conclude that the combustion of fossil fuels is a risk to the
food web.

Discuss the scientists’ conclusion,

Use the information in the graph and your own knowledge to support
your answer.
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iﬁ ResultsPlus
Examiner Comments

This excellent answer gained all five marks. The candidate correctly refers to the release of
carbon dioxide, the idea of greenhouse effect, the impact on limpets and the impact of

fewer limpets on the food web.
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(iily The scientists conclude that the combustion of fossil fuels is a risk to the
food web.

Discuss the scientists’ conclusion.

Use the information in the graph and your own knowledge to support
your answer.

(5)
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iﬁ ResultsPlus
Examiner Comments

This is another excellent answer that gained all five marks. The candidate clearly refers to
carbon dioxide release, greenhouse effect, the impact on limpet populations and other
species in the food web and other factors that would affect the food web.

o{‘leblu #wl" *Cfﬁ'fﬁhh
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(ili) The scientists conclude that the combustion of fossil fuels is a risk to the
food web.

Discuss the scientists’ conclusion.

Use the information in the graph and your own knowledge to support
your answer.

(5)
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: ResultsPlus

Examiner Comments

This answer gained four marks. The candidate refers to carbon dioxide release, greenhouse
effect, and decrease in limpets. The candidate also comments on the length of the
investigation for the fourth mark.
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Question 8(a)i

This question required candidates to give the name of an organism that has a gene from a
different species, ie, transgenic. Many candidates gave the correct answer but some referred to
'genetically modified' organisms which was in the question stem. The term 'transgenic' is defined

in the specification - candidates should know all the terms that are defined in the specification.

8 Golden rice is an example of a genetically modified plant.
Golden rice has been given a gene to make a substance called carotene.
This gene was taken from daffodil plants.

(a) (i) State the term for a genetically modified organism that has been given a gene
from a different species.

Lot (1)
o

N,

W < ResultsPlus
/'--.. Examiner Comments

This answer did not state 'transgenic' so did not gain the mark.

8 Golden rice is an example of a genetically modified plant.
Golden rice has been given a gene to make a substance called carotene.
This gene was taken from daffodil plants.

(a) (i) State the term for a genetically modified organism that has been given a gene
from a different species.

ransaewic ot mats Joreaviom -

N,

<{ < ResultsPlus
b/----.. Examiner Comments

This is the correct answer so gains one mark.
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Question 8(a)ii

This question assessed candidates' understanding of how to use enzymes to genetically modify
organisms. Restriction enzymes and ligase are the two enzymes referred to in the specification -
candidates should have a full understanding of their use and the role of plasmid vectors. Strong
answers referred to the cutting of DNA with restriction enzymes, the attachment of DNA using
ligase and the use of plasmids. Some candidates incorrectly referred to restrictive enzymes
and/or lipase enzymes - candidates should make sure that key, technical terms are spelt
accurately.

(i) Describe how named enzymes are used to transfer a gene from one species to

another species,
(3)
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y / ResultsPlus

Examiner Comments

This answer gained one mark for the use of restriction enzymes to cut genes.

(ii) Describe how named enzymes are used to transfer a gene from one species to
another species.

(3)

\( / ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating the roles of restriction enzymes and
ligase. There is no mention of plasmids so three marks was not awarded.
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(i) Describe how named enzymes are used to transfer a gene from one species to
another species.
(3)
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ResultsPlus

Examiner Comments

This answer gained no marks. The candidate simply refers to the transfer of genes and does
not mention specific enzymes.

(ii) Describe how named enzymes are used to transfer a gene from one species to
another species.

(3)

a\ -
ResultsPlus

Examiner Comments

This answer gained all three marks. The candidate correctly states the function of restriction
enzymes, ligase and plasmids.
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(i) Describe how named enzymes are used to transfer a gene from one species to
another species.

(3)
SR estckan. . gy 0s. veed. K. Gk ouk ... gene. feorr. DNA.......
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Examiner Comments

This excellent answer gained all three marks for correctly giving the functions of restriction
enzymes, ligase, and plasmids.
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Question 8(b)i

This challenging question required candidates to analyse the information given to them in the
text about the function of golden rice in producing carotene and link this to the loss of vitamin A
deficiency. Strong answers explained that the rice would reduce eye problems such as night
blindness and that rice is a common, cheap food so would be easy to introduce into diets. Few
stated that having healthy people would reduce health care costs. Many candidates simply
restated the question stem by suggesting that the golden rice would reduce vitamin A deficiency
without explaining what a lack of vitamin A causes.
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(b) Carotene is converted into vitamin A after being consumed by humans.
Non-genetically modified rice does not usually contain carotene.
kit Al

(i) Vitamin A deficiency is common in some countries.

Explain why growing golden rice may benefit people in these countries.

(2)
MoV
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Examiner Comments

This answer gained one mark as the candidate explains that the rice would reduce the
incidence of night blindness.

(b) Carotene is converted into vitamin A after being consumed by humans.
Non-genetically modified rice does not usually contain carotene.

(i) Vitamin A deficiency is common in some countries.

Explain why growing golden rice may benefit people in these countries,
(2)

ResultsPlus

Examiner Comments

This excellent answer gained both marks. The candidate correctly states that the rice would
reduce night blindness and that rice is a staple food for many people.
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(b) Carotene is converted into vitamin A after being consu humans.
Non-genetically modified rice does not usually contain carotene.

(i) Vitamin A deficiency is common in some countries.

Explain why growing golden rice may benefit people in these countries.
(2)
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Examiner Comments

This answer gained one mark for correctly stating that the rice would reduce night
blindness.

(b) Carotene is converted into vitamin A after being consumed by humans.
Non-genetically modified rice does not usually contain carotene.

(i) Vitamin A deficiency is common in some countries.

Explain why growing golden rice may benefit people in these countries.
(2)
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ResultsPlus

Examiner Comments

This answer gained no marks. The candidate has restated that question stem that the rice
would reduce vitamin A deficiency but does not extend the answer any further.
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(b) Carotene is converted into vitamin A after being consumed by humans.
Non-genetically modified rice does not usually contain carotene.

(i) Vitamin A deficiency is common in some countries,

Explain why growing golden rice may benefit people in these countries.
(2)
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Examiner Comments

This answer gained two marks for correctly stating that vitamin A is needed for eyesight and
that rice is a cheap food.
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Question 8(b)ii

This challenging question required candidates to suggest why some people may object to
growing genetically modified crops such as golden rice. 'Suggest' questions require candidates to
use their knowledge in unfamiliar contexts and many candidates find this type of question
challenging. Strong answers explained that GM crops could cross-pollinate with wild plants and
so introduce different genes into populations that could affect food webs and compete with wild
plants. Some candidates also correctly stated that some people may object to GM crops as they
may feel that the crops could be harmful if consumed. A few candidates also correctly stated that
it may be better to ensure that people's diets naturally have enough vitamin A.

(i) Suggest why some people may not agree with growing genetically modified
crops such as golden rice,

Mooy ol quary Ao b posged ocl mvadd oo, offelig the,

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

This strong answer gained two marks for correctly stating that the genes could pass into
other organisms and then affect food webs.

(i) Suggest why some people may not agree with growing genetically modified
crops such as golden rice.
(2)
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/‘--.. Examiner Comments

This answer gained one mark for the idea of the GM rice affecting food webs.
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(i) Suggest why some people may not agree with growing genetically modified
crops such as golden rice.
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Examiner Comments

This answer gained one mark for the idea of the crops affecting ecosystems but does not
extend the answer any further.

(ii) Suggest why some people may not agree with growing genetically modified
crops such as golden rice.
(2)
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Examiner Comments

This answer gained two marks for correctly stating that the GM crop could transfer into
other species and affect competition between species.
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(i) Suggest why some people may not agree with growing genetically modified
crops such as golden rice.
(2)

|

ﬂ ResultsPlus
Examiner Comments

This answer correctly states that some people may be concerned about potential side
effects of eating the rice and so gained one mark.

Int GCSE Biology 4BI1 1BR

97



Question 8(c)i

This question assessed candidates understanding of the use of pesticides to control pests. The
answer asked candidates to 'comment on' the information given in the table about the effect of a
pesticide on populations of insect pests, carnivorous beetles, and lizards. 'Comment on' requires
candidates to identify and describe all patterns in the data and then make judgements. Strong
answers correctly stated that populations of all three groups decreased and went on to identify
the exact points at which the insects and beetles began to increase and/or state that the lizards
did not recover. Candidates should be careful to accurately state where turning points in data
series are as some answers gave the wrong months. Very strong answers went on to give some
explanations, such as the pesticide being washed off, the insects becoming resistant and/or
predator/prey relationships. Most candidates gained at least one mark with many going on to
gain at least three.
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These are the scientists’ results.

0
(before spraying) 490 310 26
3 25 175 12
6 30 45 6
9 175 20 2
12 280 25 2
%3% A s $aT. A2 ‘n 9%
(i) Comment on the effects on the numbers of different organisms of spraying
pesticides in a rice field.
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Examiner Comments

This answer gained one mark for the idea that all three types of organism reduce.
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These are the scientists’ results,

0 490 310 26

(before spraying)
3 25 175 12
6 30 45 6
9 175 20 2
12 280 25 2

() Comment on the effects on the numbers of different organisms of spraying

pesticides in a rice field.

(4)
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/'--.'. Examiner Comments

This strong answer gained all four marks. The candidate correctly states that all three types
of organism reduce and then goes on to give the times that the insects and beetles begin to
increase. The candidate also explains the population changes in terms of predator-prey
relationships.
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These are the scientists’ results.

0
(before spraying) 490 310 26

3 25 175 12

6 30 45 6

9 175 20 2

12 280 25 2

(i} Comment on the effects on the numbers of different organisms of spraying
pesticides in a rice field.

(4)
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Examiner Comments

This answer gained three marks. The candidate correctly states that all three groups
decrease. The candidate, unfortunately, has chosen the incorrect month for when the

insects increase. The candidate also gained a mark for the idea of resistance and the
predator-prey relationship.
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These are the scientists’ results,

(before .f?praying) 490 310 %
3 25 175 12

6 30 45 6

9 175 20 2

12 280 25 2

(i) Comment on the effects on the numbers of different organisms of spraying
pesticides in a rice field.

(4)
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e

B\ O At ngmm\) e i 6 itk B0
e XY m&w Oin B9 K.
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iz ResultsPlus
Examiner Comments

This answer gained one mark for the idea of all three groups decreasing. The candidate gave
the wrong month for the increase in insect pests.
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These are the scientists’ results.

(be g ng) 490 310 26
3 25 175 12

6 30 45 6

9 175 20 2

12 280 25 2

(i) Comment on the effects on the numbers of different organisms of spraying
pesticides in a rice field.
pumetr of (4)
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- oafent pery wumber art mm&m (t IlSleuly Ihertage thit “'1““ tha} nfect pert

~hove Wndego o mmu&qﬁm | that  wake tew mg}qm £ He permades.
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q.,:g-ﬂ?. mﬂﬂm et malky Hem HIHRCL Tousidg i [ oHudlel .

ResultsPlus

Examiner Comments

This excellent answer gained all four marks. The candidate correctly states that all three
types of organism decrease and goes on to state that the insects become resistant,
identifies when the beetles increase and states that the lizards do not increase.
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These are the scientists’ results.

before ;’pwn 0 490 310 2
3 25 175 12
6 30 a5 6
9 175 20 2
12 280 25 2

(i) Comment on the effects on the numbers of different organisms of spraying
pesticides in a rice field.
(4)

A S wontos tter Shvagiing A yoplotions of alt fives Gryanions
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lnumbevof Comnivovous b.estles Aamed fom 6 fo 7 wionthy
hut Jhcmumclv‘o K at 2 mowntin.. ...........]DOPMiﬁLhQM:Jf Inards.....
Aecvetted to T-ond Hawged. ar D from ] #o |2 mwntht: T ()
Kum fnedt the -eﬁrfe{/fgf/" ,zwﬁm/ et .,/mq!’lzm/‘
e .

iz ResultsPlus
Examiner Comments

This answer gained all four marks. The candidate correctly states that all three groups
increase and correctly identifies the months when insects and beetles increase and states

that the lizards do not increase.
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Question 8(c)ii

This assessed candidates' understanding of the benefits of biological control. Strong answers
referred to the specificity, the fact that pests do not become resistant, the lack of need to reapply,
and the fact that bioaccumulation does not occur. A few candidates misread the question and
gave benefits of pesticide use. Most candidates gained at least one mark with many going on to

gain both.
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(if) State two reasons why using biological control is better for the environment

than using chemical pesticide.
(2)

............ b.'.?......._____.,lf.mfm;«-Eu;-l- Lor Plests.
2 Doesn't  meke  pets  ewlstion. ko wefo  wave
s hove omibodie g twpeewidade.

a\ -
ResultsPlus

Examiner Comments

This answer gained no marks. 'Disadvantages for plants' is too vague and the candidate has
incorrectly referred to immunity rather than resistance.

\ ResultsPlus
\ Examiner Tip

Do not confuse resistance with immunity.

(ii) State two reasons why using biological control is better for the environment
than using chemical pesticide.

1. Chemical cide m kill gther organisms. and darame th
IIIIIIIIIIII # Chrics), s oy g Wl el g W

 Chemical fwhqd& J j . m)rs nw( .sw!

a\ -
ResultsPlus

Examiner Comments

This answer gained two marks for the idea that biological control is specific and that it does
not leave a residue on the crops. This is an example of the converse answer that was
credited (disadvantage of chemical use).
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(i) State two reasons why using biological control is better for the environment
than using chemical pesticide.

w-’fmyhtﬁnudﬂ“‘%\\qw\o%bi\g\«gkﬂfwmfmnhmewﬁ\tht}thwmu

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark for the idea of no need to keep adding. The reference to lack
of pollution is too vague for a mark.

(ii) State two reasons why using biological control is better for the environment
than using chemical pesticide.

(2)
1. [Jeevicnd porbetde 3ot gpeicc b “""hpﬁsl"-‘b”"&”ﬂiﬂmbfﬁf‘wgﬂ-uﬁj

a\ -
ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that chemical pesticides are non-specific
and that they need to keep being sprayed.
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(i) State two reasons why using biological control is better for the environment
than using chemical pesticide.
()

~ Chepiead thxudis Qo (Gt pw\s fesistan@,
cuwnq%n“\mﬂww\\bw% L0 pRAY e oo to .‘rf "
2. Qe;-b-uud-i-sOvtt\wm\\’;me)Qﬂ?ts*«-mh‘:wn"-*’%!crO{vs
0. Yecome dhependent on i, Gedudnoy 5 ool 4o sweit in

wil
(Total for Question 8 = 14 marks)

AN
ResultsPlus

Examiner Comments

This answer gained one mark for the idea that pests become resistant to pesticides.
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Question 9(a)

This question assessed candidates' understanding of what recessive alleles are. The specification
lists several genetic terms that candidates should be familiar with. Strong answers referred to the
fact that recessive alleles are only expressed when homozygous - candidates should be
encouraged to use technical terms confidently. Weaker answers referred to recessive alleles
being less frequent, less powerful, or being overpowered by dominant alleles.
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9 The ability of humans to taste a chemical called PTC is controlled by a single gene.
The ability to taste PTC is coded for by a dominant allele, T.
Not being able to taste PTC is coded for by a recessive allele, t.

(a) State what is meant by the term recessive allele.

a\ o
ResultsPlus

Examiner Comments

This answer gained one mark for the idea that recessive alleles are only expressed when
homozygous.

=
Pty
&Y

A\ ResultsPlus
\_; Examiner Tip
Make sure that you know what terms such as 'recessive', 'dominant’, 'heterozygous', and

'homozygous' mean and use them in answers.

9 The ability of humans to taste a chemical called PTC is controlled by a single gene.

The ability to taste PTC is coded for by a dominant allele, T.

Not being able to taste PTC is coded for by a recessive allele, t.

(a) State what is meant by the term recessive allele.

(1

a\ o
ResultsPlus

Examiner Comments

This is an example of an answer that was too vague to gain the mark. If the candidate had
stated that the allele is not expressed when heterozygous, or with a dominant allele, the
mark would have been awarded.
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9 The ability of humans to taste a chemical called PTC is controlled by a single gene.
The ability to taste PTC is coded for by a dominant allele, T.
Not being able to taste PTC is coded for by a recessive allele, t.

(a) State what is meant by the term recessive allele.

Examiner Comments

This answer gains the mark for stating that the allele is only expressed when homozygous.

9 The ability of humans to taste a chemical called PTC is controlled by a single gene.
The ability to taste PTC is coded for by a dominant allele, T.
Not being able to taste PTC is coded for by a recessive allele, t.

(a) State what is meant by the term recessive allele.
m
o Recocpive allele  heed  two fo he expressed —wom v

o @RNOtYPR . wort be exOressed VY Pe ts Domtmand a\e®

a\ -
ResultsPlus

Examiner Comments

This answer gained a mark for correctly stating that recessive alleles are not expressed with
a dominant allele.
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Question 9(b)ii

This question assessed candidates' understanding of how to determine genotypes of individuals
from pedigree diagrams and construct a genetic diagram. Many excellent answers were seen that
correctly identified the parental genotypes from the diagram, set out the genetic diagram
correctly and calculated the probability correctly. Common errors included calculating the
probability of the offspring tasting PTC correctly as 0.75 but then not multiplying it by 0.5 to give
the probability of a male that can taste PTC. The examiners were impressed with how well many
candidates set out the genetic diagrams and it is clear that candidates and centres have worked
hard to develop a strong understanding of this area of the specification.
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114

(i) Determine the probability of individuals 3 and 4 having another child that can

taste PTC and is male.

—

Use a genetic diagram to show your working.

Male oY) Qan wasre P10)

e

5 T R R
g

s | T T7 Tt

E Tt o
é___________..__

_ ResultsPlus

Examiner Comments

(4)

Game s P OO
Genotypes o oppsprna: T T, Te, T4

prerotypa o ogeprns. W TT = can faste PTC
Tt = @ tasre PTC
t: @y tate FTC

(n feote PTC = 3

Male = L
2
- - 3 |
Male B@% Can Tl ¥ XK=
- 3
°%
- D37

probability L03s

This answer gained all four marks. The parental genotypes are correct, the diagram is all

correct and the final probability is correct.
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(i) Determine the probability of individuals 3 and 4 having another child that can
taste PTC and is male.

Use a genetic diagram to show your working.

Parunt guno pes E @ O a
Porent gametes - @ © © ©
11' t
T O ®m©o
g (TELtE
O’{{%prmg 5&:\0%}45 @ @@
f(sprmj [;Int,nokjpgs. Can taste PTC‘L&nnﬁ# Wste PTC
Rorio - 3 [
3 - 2
7 X573
2
8

probability ..........°2 ...

N

i{ ResultsPlus
Examiner Comments

This answer also gained all four marks and the candidate has set out the diagram and all
their working very clearly.
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(i) Determine the probability of individuals 3 and 4 having another child that can
taste PTC and is male.

Use a genetic diagram to show your working.
e 1
%l—'m7 T 11 Tt
t Tt tt

‘?F = 015§

(4)

probability A

.'\ -
ResultsPlus

Examiner Comments

This answer gained three marks. The parental genotypes and diagram are correct but the
final answer is not multiplied by 0.5.
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(i) Determine the probability of individuals 3 and 4 having another child that can
taste PTC and is male.

Use a genetic diagram to show your working.

(4)
par vk \Q_SLJ\LV\JD}L%@D. - mole £ amade
OALN 0 = ™ T
e i N N

%mb% = T T T 1
vkl W%ﬂ = 11
Mol

IR B I T

g1 jm|n 10Q ofe

<7 (mln

.
100 oo

probability

% ResultsPlus

Examiner Comments

This answer gained two marks. The parental genotypes are incorrect but two marks were
awarded for a consequential error.
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(i) Determine the probability of individuals 3 and 4 having another child that can
taste PTC and is male.

Use a genetic diagram to show your working.

Pheno el of ok \ ™ con tuste \%:ﬂﬁr%*e -

cg.mg\\\ﬁﬂ % \aocr\!m}rs @t \® =X T€
v%-awﬂaér&—— .
%aw»&%\xC-? w&@ @ omd &)

Mﬁh th.lkﬂ.%

=0 ©

. = \T-JGAX
Gamdth ETC \ JCQ

{ TV AT _h A ’Lt probabll[tys
~

T s Jopipast
$Q

ooaTh AR
3L
probabifity=>

|

% ResultsPlus
Examiner Comments

This answer gained three marks. The parental genotypes and the genetic diagram are
correct but the candidate has given a ratio for the final answer rather than a probability.
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Question 9(c)i

This question was well answered by many candidates with many gaining all four marks. The
question assessed candidates' understanding of natural selection in a novel context. Many
recognised that the allele for tasting PTC would have been produced by mutation, and that some
individuals would be able to survive by tasting poisonous food would reproduce and pass on the
allele.

(c) People who can taste PTC say that it tastes bitter.
Many poisonous plants also taste bitter.

(i) Explain why there are many people who can taste PTC in areas where there
are many poisonous plants.

Refer to natural selection in your answer.
(4)

-_h_ P%Flewhoaqr}‘f&stﬁPTCmnW .........................
-hlno ........ Flan-blﬂlne“%&ﬂi‘sfmsomms”tcw ..... P roteot.

;mmsom,?a;samwrhmsz%ef ..... sa?d\z .....................................................

............ T@ hove. Mkeanln?[%}'ﬁfmdu vﬁiarm@.s
Pon  othe~ cawt —twste. PTC oo

N,

<{ < ResultsPlus
b/----.. Examiner Comments

This answer gained two marks for the idea that people could identify poisonous plants and
would reproduce.
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(c) People who can taste PTC say that it tastes bitter.
Many poisonous plants also taste bitter.

(i) Explain why there are many people who can taste PTC in areas where there
are many poisonous plants.

Refer to natural selection in your answer.

w Pg‘}u}.ﬂ,m
TR . The G CA. WithA A g SAAN . LoD o gemenie

UMM\OY\,«’;UN\'uﬂﬂocmm,&?mdmwww 77 W~
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A Ones wo. comneat torte 010 o't Y. Mcm:nM Yo pm&m s
d.u-! to v ol SeR /exon Sl e
WA Y ke prephe. wne. L. Loate. I"[C “ONR, WS, bete oy #o..
AN
XROypAULE. MR WA gort VN Y penten vk toaving PTC, amol paars.

n@mwwmm%? ..... WA Samare. it blae adoitsty o) Babonny QUC c owh

(4)

W Ware WA e lath o} peosple o com. tiavte, ?Tf—
AN
ResultsPlus
Examiner Comments

This excellent answer gained all four marks. The candidate correctly states that mutation
generates variation and that people who can taste the plants would survive and reproduce.
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(c) People who can taste PTC say that it tastes bitter.

Many poisonous plants also taste bitter.

(i) Explain why there are many people who can taste PTC in areas where there
are many poisonous plants.

Refer to natural selection in your answer.
(4)
e Xogle  who  com doske ik o glenk. 5. Yikker,. dve mere.

Llikely Ao aweive stnee they Know. TE A plant. I5. gorsondvs .
L pople Yea coamle laske v die e Mair goisoh g aren't  ove..
»{agmsomﬂw‘rQLthhIRMDM'SMl'fUrfi\:{,
T 00 I e Ao, ereAksvs.. Lassiny..... Thaelt. abfy gring..
bl sl Yidderness..... g e reducingo . A MR
Llaysd Mg genw. Ty 15 lvowa. ea. nobve). seleChimo

_ ResultsPlus

Examiner Comments

This strong answer also gained four marks. The candidate correctly states that people who

can taste the PTC survive, reproduce and pass on the allele. They also state that mutation
has generated the allele for tasting PTC.
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(c) People who can taste PTC say that it tastes bitter.
Many poisonous plants also taste bitter.

—

(i) Explain why there are many people who can taste PTC in areas where there
are many poisonous plants. o

Refer to natural selection in your answer.
(4)

o PROPG . S TSR PIC. racbmfty rRMNAGK. . Prolenil g ok
e RN PITGTY . POROV R I SAAAVEAL. SOMSA. . ORI,

e ORI B ol e oot Cana RS PTG AATRAS

AN
ResultsPlus

Examiner Comments

This answer gained three marks for stating that some survive, reproduce and pass on the
allele.

122 Int GCSE Biology 4BI1 1BR



Question 9(c)ii

This challenging question asked candidates to suggest why the allele for not tasting PTC still
exists in populations. Strong answers stated that people who did not taste PTC would eat more
plants and so gain more nutrients. Other correct answers included the idea that heterozygous
individuals could still pass on a recessive allele and that some people tend to live in areas where
there are no poisonous plants or have diets which focus more on meat and fish.
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wr s - = o

(i) People who can taste PTC often find the taste of vegetables very bitter.

Suggest why the recessive allele for not tasting PTC still exists in
human populations.
(2)

YTC—- {Himj prnplt Mﬁ1 'W'de&nj "{}Nks 3 'ﬁ“t«‘ taste bty “""‘"__)

a\ o
ResultsPlus

Examiner Comments

This strong answer gained two marks for correctly stating that people who taste PTC may
eat fewer vegetables and so lack fibre.

(i} People who can taste PTC often find the taste of vegetables very bitter.

Suggest why the recessive allele for not tasting PTC still exists in

human populations.
(2)

lM*‘r 5. HH f;-wp/w' J\ar-r ne f-Hﬂ’?‘Pﬂ 4/¢,;L
bo hske PTCT T e

a\ -
ResultsPlus

Examiner Comments

This answer gained one mark for the idea that some people have evolved in areas with no

poisonous plants.
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(i) People who can taste PTC often find the taste of vegetables very bitter.

Suggest why the recessive allele for not tasting PTC still exists in
human populations.

Tocaum  Some  pespe o comis

T eadogh ey bl el he o B

a\ o
ResultsPlus

Examiner Comments

This answer gained one mark for correctly stating that some people can be carriers and still
pass on an allele for not tasting PTC.

(i) People who can taste PTC often find the taste of vegetables very bitter.

Suggest why the recessive allele for not tasting PTC still exists in

human populations.
(2)

...Bep.rlﬁ_....wha. can'y taste Pféc«neaihomvegméle:w*}mi
t‘ftahjltbr**erS'ot)negarerme:pvsst-‘;k%Surqueéemurmf
awiiﬁhnﬂev{dne%msoqui:erozfdgwgemfgpe'ftan*ﬂte
PTQ-I;WamISuwiverhhﬂturﬂlselmrmwwhl-T#Tébmd,'ﬁ,}cfw

and ghere’s pvfﬁl-‘WJ he cannei taste VrﬁotalforQuestlon9=12marks]

a\ -
ResultsPlus

Examiner Comments

This answer gained two marks for correctly stating that people would eat more vegetables

and the idea that heterozygotes would still carry a recessive allele.
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Question 10

This final question was the six-mark experimental plan. The context of this question was the
effect of light colour on the rate of movement of fly larvae. The examiners were very impressed
with the high standard of many answers. Most candidates gained at least two marks with many
going on to gain all six. Many candidates planned their answer using CORMS (C- change the
independent variable, O- control focused on the organism, R - replicates, M - how to measure the
dependent variable, S- which other variables need controlling) and it was pleasing to see that
most went on to write their plan fully. When stating how to do repeats, candidates should be
careful to stress that the repeats are for reliability and so in this question, there would need to be
repeats with each light colour. Control variables should be ones that are relevant to the
experiment.

126 Int GCSE Biology 4BI1 1BR



10 Fly larvae will continuously move around the edge of a Petri dish when placed under
a lamp.

The diagram shows a fly larva in a Petri dish.
| larva

C - howna @howe ? Lok by colowvivy ol
o tamt e, 1o, gt
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direction of larva
movement
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QrpoRn | wokLy |

aﬁnteo.t.

Design an investigation to find out if changing the colour of light from the lamp
affects the speed that the larvae move.

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

Prepave. 10 \amp. each with dikferent olowved o bulb, Find
10 K \owva e with the Same GFe, speady, aae Sex, and mass,.
.Pv&m% 10 Pt s et . Pla 4 Ky Jawvvar mw fet....
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Ny \o\w\p Sl be thi sand and the e B the pety)
Sl b A Same, Regent aachh alowy and fnd e,
oL, cdwde anomaies and veswtts i larvae deeant
ooV avownd the vdee ot PRAY( dagh,

de-\ with S hum‘;,omg W%Lh lvel_and, e bwbh’(h?é}
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N / ResultsPlus
/'--.t Examiner Comments

This excellent answer gained all six marks. The candidate states that different colours of
light area used ©, the larvae are of the same species (O), each colour is repeated ®, the time
taken for each lap (M,M) and lists controls such as humidity (S,S). The candidate has planned
their answer using CORMS which is an example of excellent practice.

< ResultsPlus
<

Examiner Tip

Plan your experiment using CORMS and then use this to write your plan in full.
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10 Fly larvae will continuously move around the edge of a Petri dish when placed under
alamp.

The diagram shows a fly larva in a Petri dish.

larva

direction of larva
Petri dish movement

Design an investigation to find out if changing the colour of light from the lamp
affects the speed that the larvae move.

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

take ouf (6)

..........................
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Examiner Comments

This answer gained three marks for using different light colours ©, and recording the
number of laps in a set time (MM). The repeat mark was not awarded as it was for the
different colours.
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10 Fly larvae will continuously move around the edge of a Petri dish when placed under
alamp.

The diagram shows a fly larva in a Petri dish.

larva

direction of larva
Petri dish movement

Design an investigation to find out if changing the colour of light from the lamp
affects the speed that the larvae move.

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

(6)
dﬁ\mm“&“‘&lcu\ﬂ%m“&cmﬁ-MMMU% .............
_O_tope  Wenave, m\@) ...... e ey ok Ne . m\dtsl\ﬂem%‘wﬁvg

a\ -
ResultsPlus

Examiner Comments

This answer gained six marks for: changing the light colour ©, measuring distance moved in
10 minutes (MM), repeating the experiment ®, and controlling the food and temperature

(SS).
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10 Fly larvae will continuously move around the edge of a Petri dish when placed under
a lamp.

The diagram shows a fly larva in a Petri dish.
larva

direction of larva
Petri dish movement

Design an investigation to find out if changing the colour of light from the lamp
affects the speed that the larvae move.

Include experimental details in your answer and write in full sentences.
(6)
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N / ResultsPlus
/'--.'. Examiner Comments

This excellent answer gained six marks. The candidate states that the light colour is changed
©, the same age of larvae are used (O), the experiment is repeated ®, the speed ie
calculated using the distance and time (MM), and lists several control variables (SS) such as
temperature and light intensity.
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Paper Summary

In future series, candidates should:
* Have a full understanding of the requirements of all the command words listed in the
specification
+ Make sure that they add key terms and depth commensurate with GCSE standards

« Explore data and experimental designs thoroughly when answering longer, evaluative
questions

+ Focus on the number of marks allocated to a question when structuring an answer

+ Understand how to design valid, controlled and reliable experimental plans.
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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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