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Introduction

This paper tested knowledge, understanding and application of material from the topics ‘Cell
structure, Reproduction and Development’ and ‘Plant Structure and Function, Biodiversity
and Conservation'.

The range of questions provided ample opportunity for students to demonstrate their grasp
of these topics and apply their knowledge to novel contexts.

The questions on this paper yielded a wide range of responses and some very good answers
were seen.

The paper appears to have worked very well with all questions achieving the full spread of
marks.
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Question 1 (a)

This question asked candidates to state what is meant by the term organ system.

Most students could correctly define this term. However, there were a significant number of
responses which lost the mark as they referred to tissues instead of organs.

1 The diagram shows an organ system of a human female.

fallopian tube

ovary
cervix

uterus

vagina
{Source: © Nucleus Medical Media Inc/ Alamy Stock Photo)

(a) State what is meant by the term organ system.
(1)
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y ( ResultsPlus

< Examiner Comments

This is an example of the most common error made by candidates.

(a) State what is meant by the term organ system.
(1)

.............. T A oup... of . Dféan‘b \AD(‘Y\\&% !focﬁe.}he_r o
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y ( ResultsPlus

< Examiner Comments

This is an example of a correct answer for one mark.

" J
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Question 1 (b)(i)
This question asked candidates to state what is meant by the term tissue.

It was pleasing to see an improvement in the quality of answers from the similar question in
a previous series.

(b) Gametes are produced in one of the tissues in the ovary.

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

A orsug. ab WA o

(1)

K,

'II \\.. —a—3
y ( ResultsPlus
I‘/'--.“. Examiner Comments

This is an example of a correct answer for one mark.
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Question 2 (a)

This question asked candidates to draw and label a capsule and two pili on the diagram. It
was pleasing to see many full mark responses.

A small number of candidates did not attempt this question and went straight onto part (b).
Candidates need to read the instructions carefully to ensure they do not miss questions that
do have a line to write an answer.

The most common errors were drawing the capsule or pili inside the cell wall, or not labelling
the structures.

2 The diagram shows part of a prokaryotic cell, as drawn by a student.

cell wall P|”[ CCLPSL{IQ_

(a) Draw and label a capsule and two pili on the diagram.

(2)

( N\
b

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

This is an example of an acceptable answer for two marks.
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2 The diagram shows part of a prokaryotic cell, as drawn by a student.

/ P flagellum

Cﬂfisu\t

cell wall

(a) Draw and label a capsule and two pili on the diagram.

(2)

<g ResultsPlus

Examiner Comments

This is an example of the common errors made by students. This
response scored 0 marks.
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Question 2 (b)

Candidates were given data regarding an investigation into the effect of concentrations of
sodium chloride solution on the growth of bacteria. Candidates were asked to comment on
the results of the investigation.

This question proved to be a very good differentiator and the full spread of marks was seen.

Most candidates were able to describe data shown in the graph, identifying correlations and
differences between two curves.

Most candidates could identify that by increasing the sodium chloride concentration resulted
in a decrease in the growth rate of both bacteria. It was important that this was clearly stated
in the candidate responses.

The next frequently awarded marking point was marking point 5, most commonly for the
additional guidance.

Few candidates identified that there was an initial increase in the growth rate, or commented
on the degree of scatter around the line of best fit.
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ResultsPlus

Examiner Comments

This clear and concise response scored 4 marks. Marking points 1, 4, 3
and 5 were awarded.
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Comment on the results of this investigation.
(4)
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ResultsPlus

Examiner Comments

This response scored 4 marks. Marking points 1, 2, 3 and 4 were
awarded.
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Question 3 (a)(i)
Candidates were given a photograph of a bowl made from a calabash fruit.

They were told that the fruit was cut in half to make two bowls. They were asked to calculate
the volume of one bowl to the nearest whole number.

The most common mistake made by candidates was stopping after calculating the volume of
the sphere which was the volume of two bowls. Few candidates recognised that they needed
to halve this answer to get the volume of just one bowl.

Another common mistake was not giving their answer as a whole number.

(i) A spherical calabash fruit was cut in half to make two bowls.
Each bowl had a radius of 25cm.

Calculate the volume of one bowl to the nearest whole number,

Use the formula: volume of a sphere = -gi:mﬂ
(2)

%){ﬂ,x (‘9-5}3 - 65‘* kq ‘SHGQB

Answer.. &b 4B0. cm?

.'rl‘\"-.__ ; -
N { ResultsPlus

/'--. Examiner Comments
This is as example of the most common mistake made by candidates.

This response scored one mark for calculating the volume of a sphere
correctly.

' .-':_.’ , ResultsPlus
<2

~_ Examiner Tip
Read the question carefully to ensure what is being asked is clearly
understood.
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() A spherical calabash fruit was cut in half to make two bowls.
Each bowl had a radius of 25¢cm.

Calculate the volume of one bowl to the nearest whole number.

Use the formula: volume of a sphere = -:-nr’

(2)
‘_*;.5 KUK G?S)?)
Answer .. 32.395 .. em?
-
" ( ResultsPlus

Examiner Comments

This candidate correctly calculated the volume of one bowl and scored
two marks.
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Question 3 (a)(ii)

This question asked the candidates to explain why bowls made from calabash fruits are a
sustainable resource.

Nearly all candidates could explain that calabash bowls were a renewable resource and that
more calabash plants could be grown.

Most answers also included either that the bowls were biodegradable or that it was a carbon
neutral resource.

(i) Explain why bowls made from calabash fruits are a sustainable resource.
(2)

..... BALEn. mode. . cOONOSH. Erunis, SUSKHINODIS. 0SS Cavmsn.con. e

%
[,
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o

¥ / ResultsPlus
/'--.; Examiner Comments

This response gained marks for marking point 1 and marking point 3.
Two marks were awarded.
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Question 3 (b)(ii)

This question asked candidates to compare and contrast the structures of phloem sieve
tubes and xylem vessels.

It was disappointing that significant numbers of candidates did not take notice of the
command ‘compare and contrast’. Answers which gave a paragraph of information about
phloem sieve tubes, followed by a paragraph of information about xylem vessels were not
creditworthy.

A compare and contrast question requires both similarities and differences. Therefore, full
marks could only be awarded if the answer contained both similarities and differences. More
candidates identified differences than similarities.

Centres are advised to teach candidates the importance of comparative language in these
types of questions, for example the use of the conjunctives ‘whereas’ or ‘but'.

Another important aspect that some candidates did not take careful note of was the use of
the word 'structure’ in the question. Responses relating to function were not creditworthy.

The most common similarity given by candidates was that both contain cell walls.

A significant number of responses contained just differences. The most common difference
was that phloem sieve tubes contain living cells whereas xylem vessels contain dead cells.
Few candidates correctly identified that phloem have plasmodesmata whereas xylem have
pits. A minority of candidates thought that both structures were lignified.
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(il C;anare and contrast the structures of phloem- sleve tubes and xylem vessels.
(4)

-Phlcem. sieveivbes and. mjlem..are. both. peed for. Fronspery

amurmdﬂwembsw%-thamwﬁh?f

g ResultsPlus

Examiner Comments

This is an example of a response which did not take careful note of the
command to compare and contrast. The points made were not
comparative. This response scored 0 marks.
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,ﬁk (i) Compare and contrast the strucfums of phloem sieve tubes and xylem vessels.

(4)
s Stewe Ydews ade made o Lk Lellsy Xglenn
mm&w\e&cﬂgdﬁdgd[ﬁw ...............................
M@kgfﬁuc}mlr& .............................. e
o bnaspedt wadermds, voukex, fons. o
........ wnsepels o ldgnin . PUleem Siene. buhed dotd............

A

B,
ResultsPlus

Examiner Comments

This candidate showed good exam technique by making comparative
statements. This scored three marks for marking points S2 and D3.
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(i) Compare and contrast the structures of phloem sieve tubes and xylem vessels.

(@
Pokh..contoin...celuloge. cell. wall .. Xylenn Lestels.
are_alecd e, Paloa... \wm:] Ph\eem.. neve.. L
COMPLIOn.. cell whie.. xL\Lem"clown't xﬂm vestas .
Jawe. Nigpin. de;;mn:w in. mndcq cel\. whai AL whffcs
.....;;..Qﬂ.t.m.m.........,..ﬁ,s..eue,..@kmrcefa......umm.m.....@m\mw eloaﬁm sz};ug,»-
vespel daeant conteia. Cytoplosna.wdich phloem. .

QRS Kylere. s PRES ACA. Dal0er= 0RO
fn Cﬁl( g_,...rr.nl!

ResultsPlus

Examiner Comments

This response scored four marks for clearly identifying similarities and
differences. Marking points S1, D2, D3, D1, D4.
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Question 4 (a)(i)

This question asked candidates to draw a body cell of the Indian muntjac showing the
arrangement of chromosomes in the anaphase stage of mitosis. Candidates were told that
body cells have three pairs of chromosomes.

Most candidates could correctly draw centrioles, spindles and chromosomes in anaphase to
gain marking point one. A small minority of responses lost the mark as they drew anaphase
occurring inside the nucleus.

However, fewer candidates gained marking point 2 as they did not draw 6 chromosomes
being pulled to each pole. Most responses showed three chromosomes being pulled to each
pole of the cell.

(a) The female Indian muntjac body cells have three pairs of chromosomes.
s
(i) Dividing cells can be taken from the body of a female Indian muntjac.

Draw one of these body cells showing the arrangement of chromosomes in
the anaphase stage of mitosis.

v

(2)

y / ResultsPlus
/“"- Examiner Comments

This response does not show the arrangement of chromosomes in the
anaphase stage of mitosis and scored 0 marks.
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(a) The female Indian muntjac body cells have three pairs of chromosomes.
(i) Dividing cells can be taken from the body of a female Indian muntjac.

Draw one of these body cells showing the arrangement of chromosomes in |
the anaphase stage of mitosis.

L

(2)

> ResultsPlus

Examiner Comments

This response gained marking point 1 only. This is an example of the
most common mistake made by candidates.

_ /

(a) The female Indian muntjac body cells have three pairs of chromosomes.
(i) Dividing cells can be taken from the body of a female Indian muntjac.

Draw one of these body cells showing the arrangement of chromosomes in
the anaphase stage of mitosis. '

(2)

B

/j - .
ﬂ ResultsPlus
Examiner Comments

This response met both marking points and therefore scored two
marks.
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Question 4 (a)(ii)

The candidates were provided with a pie chart showing the relative proportions of time that a
cell spends in each part of the cell cycle. They were asked to calculate the angle that would
represent anaphase.

Most candidates could calculate the angle correctly and gained two marks.
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(i) The diagram shows the relative proportions of time that a cgll spends in each
part of the cell cycle.

cytokinesis (15°)

mitosis (75°)

ﬁ houvs
2330
interphase (270°) ., (0 X
i LA ONAS
The cell was in interphase for nine hours. 4
'._J o iy
The cell was in anaphase for 20 minutes. . 1 = 3 g
Calculate the angle that would represent anaphase plotted on this pie chart.
(2)
| . cwo 2 F°
b Q)(G) - n(f"\ <UD - OGS  Mien)
Z° a 10 M
(*] :
1407220 mm N
=] o
Answer ... A

B,

y | ( ResultsPlus

I‘/'--.*. Examiner Comments

This is an example of a correct answer which scored full marks.

l’“ ResultsPlus

~_ Examiner Tip
Always ensure workings for calculations are shown.
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Question 4 (b)(i)
This question asked candidates to state what is meant by the term locus.

Most candidates were able to give the correct answer. However, there were a number of
candidates who confused locus with chiasmata or centrosome.

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

location. . oF o gene . on. .o . chromosom@ ...

I‘/'--.; Examiner Comments

This is an example of a correct answer and scored one mark.

y : ( ResultsPlus

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

e locanen OF dne Qqepe

/-—-.; Examiner Comments

This candidate gave an incomplete answer and scored 0 marks.

y : ( ResultsPlus
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Question 4 (b)(ii)

This question asked candidates to explain how the chromosomes of an Indian muntjac egg
cell could differ from those in a body cell.

The majority of candidates could explain that the egg cell would contain half of the
chromosome of a body cell due to being haploid.

It was pleasing to see that most responses also recognised that the chromosomes
themselves might differ due to random assortment or crossing over of alleles.

(i) Explain how the chromosomes of an Indian muntjac egg cell could differ from
those in a body cell.

(3)
Tye . er.ata ...... Cerd ooa\d  (onxenin. YoleE e aumbeerof

..C,hmmqm.mﬁ.....@}).....bf_.m,w_‘.g,......i.tf.é......g?_mdms.z.cL ...... by e i o8I, itk
...................... Mg i\ fosen Ha ol SRk ok
Shcomesomes (Y€), A body (oM »nas He full Sv o & Cnmmetsres

Luc)., ke camre X! @readnsed. oy . MAxosis w1t fecnat oliplaid.

B,

\( | ( ResultsPlus

I‘/---*. Examiner Comments

This response gained marking point 1 twice and scored one mark
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(i) Explain how the chromosomes of an Indian muntjac egg cell could differ from
those in a body cell.

(3)

~becouse the  ep ol wowd hwe widega been producedt throh

et onol  thorefore. . cresaing over  ael-eckadel
howe  cesdiked io.oew. . olleles, ARG in on egs

g ResultsPlus

Examiner Comments

This is an example of a response which gained all three marking
points.
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Question 4 (¢)

Candidates were provided with information about a Chinese muntjac. They were asked to
suggest why the offspring of a Chinese and Indian muntjac pairing would be infertile.

Most candidates could correctly explain that the parents were from different species.

However, fewer candidates correctly recognised that 3 and 23 chromosomes would not be
able to form homologous pairs and therefore meiosis could not occur.

A significant number of responses referred to the offspring having an odd number of
chromosomes which was not creditworthy.

The Chinese muntjac looks similar to the Indian muntjac. However, if they breed
together, they produce offspring that are infertile.

Suggest why the offspring would be infertile.
(2)

y / ResultsPlus
/""“- Examiner Comments

This candidate gained marking point 1 for recognising that the Chinese
and Indian munjacs were different species.
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The Chinese muntjac looks similar to the Indian muntjac. However, if they breed
together, they produce offspring that are infertile.

Suggest why the offspring would be infertile.
(2)

T"\x&\ﬁ\)ﬂcﬁuse'“\exlared#??ereﬂ“SpeclcS

ANe. lndmn mun{y.,c hc.s a?) pcma chro nesames. <hilst Jhe..
chinese .. munhm }1“-,3 BhQ-?) Pmrs B:'Ceum - H’ S, Gt
fusi60..0f... dhe .gametes. dodng. gecklbsstion.,. Yhere. coould...
be vapaied  Chiomosomes. thecpare  meioris. won't be ppm,«bfe

p.

This candidate used the given chromosome information to give a
response which gained both marking points 1 and 2.
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Question 5 (a)(ii)

This question asked candidates to calculate the percentage change in the estimated
population of the Hawaii palila honeycreeper. Instructions were given to candidates to give
their answer to two significant figures.

It was pleasing to see an improvement in the ability to calculate percentage change with very
few incorrect methods seen.

However, there was still a considerable number of candidates who either did not take careful
note of the instruction to give their answer to two significant figures, or confused significant
figures with decimal places.

(i) In 2003, it was estimated that there were 7100 Hawaii palila honeycreeper
birds on this island. In 2020, it was estimated that there were 950 of
these birds.

Calculate the percentage change in the estimated populations of these birds.

Give your answer to two significant figures.
Nlos ase (2)

=y AteR

-4 L. 614
. A

ADNSWEL »ooansnagn Rt

y / ResultsPlus
/"“‘- Examiner Comments

This is an example of the correct calculation and answer for two marks.

" J
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(i) In 2003, it was estimated that there were 7100 Hawaii palila honeycreeper

birds on this island. In 2020, it was estimated that there were 950 of
these birds.

Calculate the percentage change in the estimated populations of these birds.
Give your answer to twe significant figures.

1190 159 300 » 86617 (2)
o

[
[ ™,
{ T

y -
ﬂﬂesuﬂsﬁtﬁ
Examiner Comments

This is an example of the most common incorrect answer. The
candidate gave their answer to two decimal places instead of two
significant figures.

W4\ ResultsPlus
\_, Examiner Tip
Read the question carefully to ensure what is being asked is

understood.
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Question 5 (b)

This was the first of the level-based questions on the paper.

Candidates were supplied with both quantitative and qualitative information and were
expected to use this information, and their own knowledge, to support their answer.

Candidates were expected to analyse the table of data to help them explain how these two
species of honeycreeper could have evolved from the same common ancestor.

The majority of candidates achieved level one by explaining how speciation could occur in a
general context, without any reference to the honeycreepers.

Candidates needed to explain how these two species of honeycreeper could have evolved in
order to access level two and level three. Candidates used information from the table to link
the given context in with the speciation theory, for example what the selection pressures
could have been or what phenotypic features could have been beneficial as a result of
mutation.

Candidates who gave a detailed explanation of how both species of honeycreeper could have
evolved from the same common ancestor were awarded level three.
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*(b) It is suggested that both of these Hawailan honeycreeper species evolved from

the same common ancestor.
Explain how these two species of honeycreeper could have evolved from the
same common ancestor.
Use the information in the table, and your own knowledge, to support
your answer.
(6)
The.  common.... oncesyror. mustwe  hod e ..

3“’“? trave) o o dugerent & olacR either

allRlic frequencies bRAWERN sPecies cuowmd have.
meant . tror  feic_behavoul Phisicleay, or.

---------

behaviews. ...Changed, tren. *heﬁmug.ﬁwn v

QURN Lant e make Wit 0N anddren
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»

'II \\.. ——y
V ( ResultsPlus

/'--“. Examiner Comments
This is an example of a generic speciation answer which gained level
one.

\.

4\ ResultsPlus
\__, Examiner Tip

It is important to relate knowledge to the given context correctly in
order to score higher marks.
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*(b) It is suggested that both of these Hawaiian honeycreeper species evolved from
the same common ancestor.

Explain how these two species of honeycreeper could have evolved from the
same common ancestor,

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

----------------------------------

......... - Speutedso... L.

aneswagagm\m& ......... i A Affﬂrmi-‘}:;qmphf:mﬁ

Aecabivas. Anectore  Tdln. . Amup... ad  difereot . Selectin..
ooPresure and. AUBEcant MMERREON
sinMowals . amasin W eres coeeeer. . Beer el food  SouitRe

hmmﬁ?ﬁ“‘u&l%ﬂ;nSo‘mféab-tﬂ\\nnquﬂﬂ&*hnnu
_beamk i A PR inscte. ond. . Dedal. fram. Flowers . Sueviad. Mace

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

J&thsm&wc& ........ O R
. betia bifdy v ancesors.... Sevll bave . oeen. X0
L euntainoal.. Bk oW Seme . Mgt neee. L foamidraked
ihes evolved 4w Mawail . amakhilni.. $eney Creeper.

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

o Prpulaten A0 OMaRini N8 e Ahen el

B
" ( ResultsPlus

Examiner Comments

This candidate only explained how one of the two species of
honeycreeper could have evolved, so was limited to level two.
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*(b) It is suggested that both of these Hawaiian honeycreeper species evolved from
the same common ancestor.

Explain how these two species of honeycreeper could have evolved from the
same common ancestor.

, Use the lnformatlon in the table, and your own knowledge, to support
__your:answer.

| l

(6)

b s o vty

m«dr’\"nf“uw' B il
acon due o W““ ‘ﬂ %d- puv'r d fe p«pu-!&i- hy
Sy Suwe  wod ‘-'uﬂ“ &""‘* b 'I"“M e bl &MMJHL;
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........................
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gy e came | veprn” "-L " trwq:e;htrw ha wﬂ‘& Ile ,,,,,,,,,,,,,,,,,

volodle """1 hed d*ee‘-"“c"‘" n dnt; T H&uaifam#hh.

Iup _J‘€P l" F‘%fﬁ).a-d-««.—mm whiz.h (V%] _;M (}a
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N / ResultsPlus

/"--'. Examiner Comments
This is an example of a level three response. The candidate has
explained how both of these species of honeycreeper could have
evolved from the same common ancestor, including multiple aspects
of indicative content from all three sections of the mark scheme.
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Question 5 (c)

This question asked candidates to explain how scientists could determine which of the other
species of honeycreeper is the most closely related to the Hawaii palila honeycreeper
species.

Most candidates were awarded marking point 1 for either molecular phylogeny or a
description of what biological molecule could be analysed.

However, it was disappointing that few candidates could explain how this evidence could be
used to determine which of the 17 other species was the most closely related.

(c) Explain how scientists could determine which of the 17 other species of
honeycreeper on these islands is the most closely related to the Hawaii palila
honeycreeper species.

(21

Mt oo ¢ dokece Meay cotty, auk. DDA pesfalt

. m\guem: Te. \oas?ﬂ g?%m mw%lvl- and. amine. foclsf?;nhmhmar
@uﬁd‘@]‘kl'f-ﬂk&m&%\’\cw .................. cﬂ'L _Lonmahen.
6. Sl Nagses. il e Nawnd Palila haneyctmpes Sprcdes.

s M weg dotely, seloleled. o obe tobicheset speces o He ek
Loowen,. Nawses i Ve leedr Mcﬂt)teﬂkc) Use o elebion oassicope.

N ok LA Ve twlbeld (Total for Question 5 = 11 marks)

.‘

Y 4 ResultsPlus
/‘-—-—. Examiner Comments

This is an example of a response which scored full marks.
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(c) Explain how scientists could determine which of the 17 other species of
honeycreeper on these islands is the most closely related to the Hawaii palila
honeycreeper species.

(2)

LNSING  mo\etuA0 e pinn0gony) S LOP’?()G«@-;J

ONA 5 RNA (S e (L pAA 0\«3 wv\mq Sk

Sevlarches & differeates (n. phead MP‘“ LE L DNOWey.

LCONIRNG. §OC. L A0RSEINAROT | oeiyrseeh

' -
" ( ResultsPlus

Examiner Comments

This response scored 1 mark for the first marking point. The candidate

did not explain how they could use the identified similarities and

differences to determine which of the 17 other species of
honeycreeper is the most closely related to the Palila species.
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Question 6 (b)(i)
Candidates were provided with some information about the enzyme acrosin.

They were then asked to describe the role of one organelle involved in the production of this
enzyme.

The most common mistake made by candidates was that they did not notice the word
‘production’ in the question. A considerable number of answers giving acrosome were seen
which were not creditworthy. Some candidates gave the answer mitochondria which gained
one mark but did not describe the role of the mitochondria in the production of the enzyme
acrosin.

A significant majority of responses correctly gave both a suitable organelle and could
correctly describe the role of the organelle in the production of acrosin enzyme.

(i) Describe the role of one organelle involved in the production of this enzyme.
(2)

Organelle

y / ResultsPlus

< Examiner Comments
This response gave a correct organelle and gained marking point 1.

The candidate correctly described the role of the nucleus in the
production of acrosin and therefore gained the second marking point.
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() Describe the role of one organelle involved in the production of this enzyme.

(2)
Organelle
0009 agpara s
Role
modiiy , paccase Ond  ieaaspeck gnmmtq? .........

oNeek— ettt \esiche

“( ResultsPlus

’ Examiner Comments

This response scored two marks.
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(b) Sperm cells contain a digestive enzyme called acrosin.

Thuﬁectofmsinacﬂvﬂyofsamplesofspermceilsanﬂmpercentageof
egg cells fertilised was investigated.

The graph shows the results of this investigation.
100

20 25 30 35 40 45 50 55
acrosin activity of the sperm cell /a.u. sample

() Describe the role of one organelle involved in the production of this enzyme.
(2)

Organelle B o
Miteckondwa

Role
Provides sike flﬁv th!,_{t- mrnul-nn 4o occuvs

ResultsPlus

Examiner Comments

This candidate did not relate the role of the mitochondria to the
production of acrosin. Therefore the response was limited to one
mark.
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Question 6 (b)(ii)

Candidates were informed that the investigation used 2500 egg cells for each sample of
sperm cells. Candidates were required to read the correct value off from the graph for the 2.5
a.u. acrosin activity in order to calculate the number of egg cells that would have been
fertilised.

Most candidates were able to give the correct answer. The most common mistake was using
an incorrect value from the graph, for example 26.

(i) The investigation used 2500 egg cells for each sample of sperm cells.

Calculate the number of egg cells that would have been fertilised by
sperm cells with 2.5 a.u. acrosin activity.

297 oF 250 = 3W25=0_ = e

/oo

(1)

T I

y / ResultsPlus

< Examiner Comments

This response scored one mark for the correct calculated answer.
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Question 6 (b)(iii)

Candidates were asked to explain why a higher activity of acrosin resulted in a higher
percentage of egg cells being fertilised.

This question was a very good differentiator, and the full range of marks were awarded.

Most candidates could correctly explain that a higher percentage of acrosin would resultin a
faster rate of digestion of the zona pellucida. Unfortunately, many candidates just repeated
the stem of the question and stated that more egg cells would therefore be fertilised which
was not creditworthy.

More detailed responses to the question considered that if a sperm digested through the
zona pellucida it could fuse with the cell surface membrane and the two nuclei could
therefore fuse together, resulting in the fertilisation of the egg cell.

Some candidates also considered that low acrosin activity could result in death of sperm cells
before fertilisation could occur.
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(iii) Explain why a higher activity of the digestive enzyme acrosin resulted in a

higher percentage of egg cells being fertilised.
' (4)
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Examiner Comments

This response scored three marks. Marking points 2, 3 and 4 were
awarded.
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(il Explain.why a higher activity of the digestive enzyme acrosin resulted in a
higher percentage of egg cells being fertilised.

(4)

As_aciosin ircreases, pelcentage of fertlsad eggs incramses.
I"memﬁﬁ/%m2;5af«,54ﬂpfe¥afﬁaumﬂ,(e¢a6§%
Vhen acrosin. Activity increases, faster. dgestion” o pathuay
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preventing. . polyspermy, faster fusion of sperm. fead.
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Examiner Comments

This is an example of a response which scored four marks. It gained
marking points 1, 2, 3 and 4.
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Question 6 (c)(i)

This question asked candidates to state how to calculate the actual size of this egg cell. It was
a different way of assessing this mathematical skill.

Most candidates could correctly state how the actual size would be calculated. Some detailed
answers were seen, which also included reference to unit conversion.

Some candidates measured the width of the cell and placed it into an equation which was
also creditworthy.

The most common mistake was to give an equation where actual size was not the subject of
the equation.

(i) State how to calculate the actual size of this egg cell.
(1)

..... Deneide. 5o of.. imane Ly The. magniicatin.......

y / ResultsPlus
/'--.. Examiner Comments

This response scored one mark for a correct answer.

J

' |moge Sw-2
*\4”"'!”1}‘-—('%“}“ Aol ol ¥

magnification x200

(i) State how to calculate the actual size of this egg cell.
(1)

y / ResultsPlus
/'--.. Examiner Comments

This is an example of another common mistake where the candidate
has rearranged the equation incorrectly.
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Question 6 (c)(ii)

Candidates were given a drawing of a fertilised egg cell with three nuclei. They were asked to
suggest why this fertilised egg cell has three nuclei.

Some candidates confused this rhino egg cell with a plant ovule. As a result, a number of
responses referring to triploid endosperm were seen, which were not creditworthy.

Most candidates correctly recognised that polyspermy had occurred, but unfortunately a
significant minority of candidates suggested that three sperm had entered the egg cell, which
negated the mark.

It was clear that many students had a good understanding of the cortical reaction and could
successfully apply this knowledge to this question. As a result, a large number of candidates
were able to correctly link the information in the question regarding the damaged zona
pellucida with their knowledge about the cortical reaction to gain marking points 1 and 2.
Some candidates referred to a toughened outer layer which was not creditworthy at this
level.

(i} Suggest why this fertilised egg cell has three nuclei.
(3)

ot tome piwada woas damoged , which  weans Yhat polycper My vnaw

T&SM‘-h'ﬂQ i ¥ae Parmayion  of M%\ﬁ\qﬂﬁ wa i (Yl Bl ved ﬁ@CJ

3
Flory,

¢ / ResultsPlus
/"‘--'- Examiner Comments

This candidate has incorrectly suggested that three sperm have
entered the nuclei, which meant that marking point 3 could not be
awarded. This candidate did not relate their knowledge of the cortical
reaction to this novel context.
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(ii) Suggest why this fertilised egg cell has three nuclei.

; dResuItsPlus

Examiner Comments

This candidate confused the fertilised rhino egg cell with the
fertilisation of a ovule in a flowering plant.

(i) Suggest why this fertilised egg cell has three nuclei.
{3)

Examiner Comments

This response scored all three marks.
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Question 7 (a)(ii)

This question required candidates to calculate the surface area of a long pollen grain. They
then needed to calculate the difference in surface area between round and long pollen
grains. Most students were able to calculate the difference in surface area correctly.

However, few candidates gave their answer in standard form with appropriate units and they
were therefore limited to one mark.

(i) The table gives information about the surface area and volume of round and
long pollen grains.

round 5.03 335 0.150

long 4.1 25.8 0.160

Calculate the difference in surface area between round and long pollen grains.
Give your answer in standard form with appropriate units.

o
258 o0 Qo

-1
x= 1.\ 16 q.02x10 .
q.02x \O

(2)

f
[,
[

ﬂ ResultsPlus
Examiner Comments

This candidate has correctly calculated the difference in surface area
and given their answer in standard form. However they do not gain full
marks as they did not give a correct unit.

W4\ ResultsPlus

) Examiner Tip
Check if there are units on the answer line. If there are no units then
candidates will be required to state them.
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(i) The table gives information about the surface area and volume of round and
long pollen grains.

round

5.03

335

0.150

long

413

25.8

0.160

Calculate the difference in surface area between round and long pollen grains.

Give your answer in standard form with appropriate units.

(2)

g._n _ O‘bo 5'0?}"”"3 = ®-°I Pml
258
8 . P‘ ~ L" j Qg
— Llu lg
N
ResultsPlus

This is an example of a correct answer for 2 marks.

Examiner Comments
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Question 7 (b)

This question asked candidates to describe how a stem cell in a plant can become a
sclerenchyma cell.

Many candidates wasted time by defining the difference between a totipotent and
pluripotent stem cell.

Most students knew that differentiation occurs because genes were switched off. Many
candidates were able to describe production of a protein (from an activated gene) which
would modify the structure/function of a cell in order to become specialised.

A significant number of responses gained marks for a description of epigenetic modification.
Higher-level responses extended this to explain how these proteins would cause the cell
specialisation.

Few candidates were able to apply their knowledge to the given context and describe
modifications needed to become a sclerenchyma cell.

(b) Plants that grow from a sweet pea seed contain stem cells.

Describe how a stem cell in a plant can become a sclerenchyma cell.

....... re-aal.3 ML&QIMMWHW%Q*VQMSLW%QW““
bﬂ_%:\n.

ee. aoAiuatec)  ev. ol
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y / ResultsPlus

/‘--. Examiner Comments

This response only scored the first marking point. The candidate has
not described the events after genes are activated/deactivated.
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(b) Plants that grow from a sweet pea seed contain stem cells,

Describe how a stem cell in a plant can become a sclerenchyma cell.

(4)

Examiner Comments

This is an example of a response that scored full marks. The candidate
has demonstrated that they understand how a stem cell can become
specialised and then related it to the given context.
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(b) Plants that grow from a sweet pea seed contain stem cells.
Describe how a stem cell in a plant can become a sclerenchyma cell.

................................... B erm%tﬂl%:&hﬂyhﬂﬂ S 5 —
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ﬂ@” ﬁﬁa.:/a./ea/méa.
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( ResultsPlus

Examiner Comments

This response shows the most common error made by candidates. The
candidate has not described any of the modifications that would be

needed to become a sclerenchyma cell. Therefore, this response is
limited to 3 marks
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Question 7 (¢)
This question assessed candidates understanding of linkage.

The candidates were expected to analyse the given information regarding three sweet pea
genes located on two different chromosomes. They were then asked to comment on the role
of meiosis in the inheritance of these traits.

Many candidates found this a particularly challenging question due to the inclusion of the
command word ‘comment on’, the word ‘role’ and the concept of linkage.

Most candidates understood that meiosis led to genetic variation or that crossing over and
independent assortment occurred in meiosis. As a result, marking point 1 was the most
awarded mark.

A number of responses described crossing over and random assortment in detail, failing to
connect to the question in terms of inheritance of sweet pea traits.

A significant number of candidates were able to state that the genes for flower colour and
pollen grain length were close together on the same chromosome to gain the additional
guidance for marking point two. It was pleasing to see that many could use the term ‘linkage’
correctly. Some of these candidates could then relate linkage to the likelihood of the two
traits being separated during crossing over.

Few candidates accessed marking points 4 and 5, with a significant number of candidates
incorrectly referring to crossing over occurring between chromosome number 1 and
chromosome number 4.

IAL Biology WBI12 01
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(c) Sweet pea plants were used in an investigation into the inheritance of
flower colour, pollen grain length and pea pod shape.

Each of these traits is controlled by a single gene. Sweet peas have seven pairs
of chromosomes.

The arrangement of these three genes on sweet pea chromosomes is shown in
the diagram.
M M

gene for
flower colour ~__

gene for pollen | gene for pea
grain length | —pod shape

\ v,

Chromosome Chromasome
number 1 number 4

Comment on the role of meiosis in the inheritance of these traits.
(4)
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(Total for Question 7 = 11 marks)
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y { ResultsPlus
/--.. Examiner Comments

This response incorrectly describes crossing over between
chromosome 1 and 4.
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(c) Sweet pea plants were used in an investigation into the inheritance of
flower colour, pollen grain length and pea pod shape.

Each of these traits is controlled by a single gene. Sweet peas have seven pairs
of chromosomes.

The arrangement of these three genes on sweet pea chromosomes is shown in
the diagram.

N @

gene for
flower colour g 9

gene for pollen " gene for pea
grain length | pod shape

v ,

Chromosome Chromosome
number 1 number 4

Comment on the role of meiosis in the inheritance of these traits.
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/“--‘- Examiner Comments

This candidate understood the concept of linkage and could relate
their knowledge to the given context to gain full marks.
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Question 8 (a)

Candidates were provided with a table of data and some information about the introduction
of wolves to Yellowstone National Park.

This question asked candidates to explain why the percentage of young shoots eaten by the
elk changed after the introduction of wolves.

Most candidates could recognise that the introduction of the wolves would decrease the elk
population and, as a result, marking point two was the most awarded mark.

However, candidates did not always follow through with the extended outcome of the
reduction in elk population. Many candidates referred to fewer elk eating shoots with no
outcome of reduced numbers of shoots being eaten.

A few candidates simply quoted data from the table without describing a decrease.

Some candidates were confused between a decrease in percentage of trees eaten and a
decrease in the percentage of trees.

Higher level responses recognised the significance of the data for two different habitats.

Explain why the percentage of young tree shoots eaten by the elk changed after
the introduction of wolves. I

(3)
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This response gained marking points 1 and 2 for 2 marks. The
candidate did not compare the two columns of data.
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Explain why the percentage of young tree shoots eaten by the elk changed after

the introduction of wolves. .
3
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Examiner Comments

This response scored full marks for marking points 1, 2 and 3.
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Question 8 (b)
Candidates were asked to describe the relationship shown in the provided graph.

It was disappointing that many candidates did not take careful note of the number of marks
for the question. Most responses just gave a general trend with no further information. More
detailed responses referred to a non-linear decrease and the plateau.

Describe the relationship shown in the graph.

(3)

AL pomeen R e\l wncreasee®..... RN P

Examiner Comments

This is an example of a response which scored full marks.

Describe the relationship shown in the graph.
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Examiner Comments

This is an example of a response which gave the overall trend for 1
mark.
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Question 8 (c)(i)

This question asked candidates to suggest what information the scientists would need to
collect to calculate species richness.

The vast majority of candidates knew that species richness referred to the number of
different species in an area, but many also stated the need to know the number of each
species.

The most common error which resulted in marking point 1 not being awarded was a lack of
precision in the candidates’ answers. Some candidates referred to obtaining numbers of
animal species, instead of all species. Some candidates described methods to ensure that the
organisms were different species.

Few candidates recognised that they would need to know the size of the habitat in
Yellowstone National Park. Some candidates thought that the entire park was the habitat.

(c) Scientists investigated the effect of the introduction of wolves on the biodiversity
of Yellowstone National Park.

() Suggest what information the scientists would need to collect in order to

calculate species richness in a habitat in Yellowstone National Park.
(2)

wouldl need +3 caleuloke how many pliferent speors Hee are in the

\/ / ResultsPlus
/"'“- Examiner Comments

This is an example of a response which scored full marks.
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Question 8 (c)(ii)

Candidates were asked to write a formula that could be used to determine the biodiversity of
a habitat in Yellowstone National Park. This formula is listed in the specification, although
other correct formulas were accepted.

Some correct responses were seen. Many candidates attempted to recall the equation but
made errors when writing it out.

The most common incorrect answers were the Hardy-Weinberg or heterozygosity index
equations.

(i) Write a formula that could be used to determine the biodiversity of a habitat

in Yellowstone National Park.
(1)

s 3\
"-.

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

This is an example of a common incorrect answer.

(i) Write a formula that could be used to determine the biodiversity of a habitat

in Yellowstone National Park.
(1)

N(Nf\\

n=- e'|-o’ra\ i wap e v GS ovcamnismx.

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

This is an example of a correct response for one mark

" J
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Question 8 (d)
This was the second of the level-based questions on the paper.

Candidates were given pertinent quantitative and qualitative information. They were
expected to use this information in their discussion of the effect of the introduction of wolves
on the biodiversity of Yellowstone National Park.

Some candidates thought that biodiversity was simply an increase in the population size.
Candidates who just described information from the given graphs were limited to level one.

To access level two, candidates needed to discuss some linkages. For example, discussing
reasons as to why there were changes in numbers of the organisms. The most common
points made by candidates were linking to the decrease in elk population to the increase in
tree shoots and consequently the increase in beaver populations.

Some good descriptions of wolf-elk predator-prey relationships were seen.

The most common way that candidates accessed level three was by extending their answer
to discuss how the increased number of habitats created by the trees and the beavers would
increase species richness and biodiversity.

Some candidates also recognised that the introduction of wolf species had already increased
biodiversity. Comments regarding genetic diversity were often seen but were not relevant for
this context.
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Discuss the effect of the introduction of wolves on the biodiversity of
Yellowstone National Park. i

Use all the information in the question to support your answer.
(6)
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Examiner Comments

This is a level one response as the candidate has just described the
graphs.
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Discuss the effect of the introduction of wolves on the biodiversity of
Yellowstone National Park.

Use all the information in the question to support your answer.
(6)
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Examiner Comments

This is an example of a level two response where the candidate has
described the changes in population size of the different organisms
and then extended their answer to discuss reasons as to why there
were changes in the number of the organisms.

Discuss the effect of the introduction of wolves on the biodiversity of

Yellowstone National Park.
Use all the information in the question to support your answer.
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This is an example of a level three response. The candidate discussed
changes in numbers of the different organisms and then discussed a
number of linkages which allowed them to access level two. The
candidate then discussed the new habitats that would be formed and
linked this to an increased biodiversity.
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Paper Summary

Based on their performance on this paper, students are offered the following advice:

Read the whole question carefully to ensure you do not miss questions.

You should take into account the command words as well as the context given. Answers
which do not match the command words or do not relate to the given context will not gain
high marks.

Information provided in the introduction to questions is provided for a specific reason.
Read it carefully and analyse what information will be needed to provide a high-level
response to the question being asked.

Do not try and make a mark scheme you have learnt from a previous paper fit a different
question with different context and command words.

Study all of the mathematical skills that are non emboldened in the specification.

Make sure you include your workings with all calculations. If rounding is necessary, make
sure that this is done correctly. Check to see what format you are expected to present your
answer in, eg, standard form.

If units are not given on the answer line, check to see if you have been asked to provide
them.
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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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