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Introduction

This paper tested the 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.

Question 1(a)
This question asked candidates to state what is meant by the term organ system.

Most students could give a correct definition of this term, following the style of mark schemes for
organ and tissue on previous papers.

However, some candidates gave the definition of an organ and not an organ system.
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1 The photograph shows a grasshopper being caught in a web by a wasp spider.

(Source: © Nicola Ferrari / Alamy Stock Photo)

The spider uses extracellular enzymes from its digestive system to digest parts of
the grasshopper,

(a) The digestive system is an organ system.

-

State what is meant by the term organ system.

(1)
................... (Group of kssoes  unckiog tosether for
pc(q.gfm'i(@,_}p&ie&_'c\)nc}n.@e‘.

N
\( { ResultsPlus

Examiner Comments

This is an example of a common incorrect answer, where the candidate gave a definition of
an organ and not an organ system.
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1 The photograph shows a grasshopper being caught in a web by a wasp spider.

(Source: © Nicola Ferrari / Alamy Stock Photo)

The spider uses extracellular enzymes from its digestive system to digest parts of
the grasshopper.

(a) The digestive system is an organ system.

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

N
\/ { ResultsPlus

Examiner Comments

An example of a correct answer.
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Question 1(b)iii
This question asked candidates to calculate the magnification of the photograph.
Candidates were provided with two measurements, one in cm and the other in pm.

Although most candidates could recall and manipulate the relevant equation correctly, fewer
candidates could correctly convert units, with a significant number converting um to either nm or
pm instead of cm or mm.

Some candidates did not take careful note that the measurement was in cm and not mm when
converting one of the measurements.

Some candidates did not take careful note of the instruction to give their answer to two
significant figures and therefore were limited to 1 mark.
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(iii) A student measured the width of one part of the organelle in the photograph
as 3.2cm.

The actual width was 0.95 pm.
Calculate the magnification of the photograph.

Give your answer to two significant figures.
(2)

(Total for Question 1 = 6 marks)

a\ -
ResultsPlus

Examiner Comments

This candidate has lost any possibility of gaining marking point one as they have not shown
their working. Their answer is not given to two significant figures.

/"’,—' .\I

/\"”J ResultsPlus

) Examiner Tip

Always show your working in calculations.
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(iii) A student measured the width of one part of the organelle in the photograph
as 3.2cm.

The actual width was 0.95 um,
Calculate the magnification of the photograph.
Give your answer to two significant figures.

22wm = B82mm = 32000 Lwm

manfialion = i%g%. Ef%?

32000 .xB36% 4
098

(2)

(Total for Question 1 = 6 marks)

a\__.
ResultsPlus

Examiner Comments

This candidate has correctly calculated the magnification, but loses a mark as their answer is
not given to two significant figures.

2
/

\HHHJRmumﬁﬁws

Examiner Tip

Always reread the question after you have done the calculation to check how you should
present your answer.
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(i) A student measured the width of one part of the organelle in the photograph
as 3.2cm.

| 53 Oﬁi
The actual width was 0.95 um. XS e €

A-tm LRV
Calculate the magnification of the photograph.

Give your answer to two significant figures.
(2)

M = I
A
- 3,2 %10 Am
0-a& AMm
= 225684 2
= 3.4 x)0"

pe———

(Total for Question 1 = 6 marks)

: ResultsPlus

Examiner Comments

An example of a correct answer which gained full marks.
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Question 1(b)i-ii

Candidates were given an electron microscope of an organelle involved in the formation of
extracellular enzymes. The first part of the question assessed the skill of being able to recognise
the organelle in the photograph.

Most candidates were able to recognise the Golgi apparatus, but there were a significant number
who thought it was the rough endoplasmic reticulum or the smooth endoplasmic reticulum.

The second part of the question assessed the knowledge of the function of the Golgi apparatus.
Most candidates could describe the role in protein modification. However fewer candidates could
correctly describe the role of the Golgi apparatus in packaging the enzymes into a secretory
vesicle. Some candidates described the movement of the vesicle to the cell surface membrane,
without describing how the enzyme had entered the vesicle.
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(b) The photograph shows an organelle involved in the formation of extracellular

enzymes, as seen us_r]g_mgjmu_microscope

>organelle A

(Source: © Science Photo Library)

(i) Name organelle A, shown in the photograph.

(1)
(ii)y Describe the role of this organelie in theformation and transport of
extracellular enzymes. -
(2)

ResultsPlus

Examiner Comments

This response gained full marks, for correctly identifying the Golgi body and then describing
the role of this organelle in both the formation and transport of extracellular enzymes.
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(b) The photograph shows an organelle involved in the formation of extracellular
enzymes, as seen using an electron microscope.

>organelle A

(Source; © Science Photo Library)

(m
..................... Guolaji oody
(i) Describe the role of this organelle in the formation and transport of
extracellular enzymes.
(2)

pmmmodlhcwoncmd\‘fﬁfmurmhjﬁmtmimwnmh

hydwgen.. pand . within.... poly peptide. .. cheins, ..
tmnspm Jmodkified  pratein fuse. . with el membrane

......YE.‘:.'.E!‘.EE.,,,,...........jm.sp.m.....,.,,pm.m.n,,,_____,a.h&,_____91......__ml.........u_j........Exn.cgj.I.e,.s.a..

ResultsPlus

Examiner Comments

This response gained two of the possible three marking points. They have correctly
identified the organelle and described the role in the formation of the extracellular
enzymes. However, they have not described the role of the organelle in packaging the
enzymes into the secretory vesicle.
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(b) The photograph shows an organelle involved in the formation of extracellular
enzymes, as seen using an electron microscope.

> organelle A

{Source: © Science Photo Library)

(i) Name organelle A, shown in the photograph.

(1)
______________________ G019 RPPANOAMUS o
(i) Describe the role of this organelle in the formation and transport of
extracellular enzymes.
(2)
nTymes...

?:v; }npofue) In é,zte_ ﬂkmxt".ﬂ*\ o,p tn.u-o.u_”ufm— €1 Titm s

N

<{ < ResultsPlus
/--.. Examiner Comments

This candidate has gained one mark for correctly identifying the organelle from the
photograph. They have not described the role of this organelle.

Question 2(b)ii

This question asked candidates to give the name and function of two structures from the
prokaryotic cell diagram.

Most candidates could correctly give the name and function of the flagellum, with some lovely,
detailed answers given. However, a few responses were seen which named structure X as a tail,
which is not appropriate terminology for IAL Biology.

The majority of candidates could identify the pili, with some lovely, detailed answers given.
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(ii) Give the name and function of structure X and structure Y.
(2)

Name of structure X

Function

SO 4115 £ 2 S 1 20 22 W e

Function

ﬂ ResultsPlus
Examiner Comments

This response was awarded 0 marks. Although the candidate knew the function of structure
X, the name of tail was not creditworthy. The specification uses the term flagellum. The
candidate also knew the function of structure Y, but no mark could be awarded due to the
lack of a correct name.

/z i \'
- 1
-

< \ ResultsPlus
~_\

| Examiner Tip

Use appropriate terminology from the specification.
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(i) Give the name and function of structure X and structure Y.
(2)

Name of structure X

F,age“um

Name of structure Y

Function

AN
ResultsPlus

Examiner Comments

This response was awarded one mark for the correct name and function of structure X.

14
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(i) Give the name and function of structure X and structure Y.
(2)

Name of structure X

............... Floge \Mwwie

Function

Name of structure Y

........................ N

Function
~They. ave respensible for attaching with sther cell

N

<{ < ResultsPlus
/--.. Examiner Comments

This response scored full marks.

Question 2(c)i
This question asked candidates to state what is meant by the term resolution.
Many candidates understood this term and gained the mark.

However, a significant number of students confused resolution with either the term
magnification or the term focus.
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(c) The photograph shows two prokaryotic cells, as seen using an
electron microscope.

(Source: © BSIP SA / Alamy Stock Photo)
(i) The electron microscope had a resolution of 2nm.

State what is meant by the term resolution.
(1

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

This is a creditworthy answer for one mark.

16
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(c) The photograph shows two prokaryotic cells, as seen using an

electron microscope,

(Source: © BSIP SA / Alamy Stock Photo)
(i) The electron microscope had a resolution of 2nm.

State what is meant by the term resolution.
(1)

The. mininum. distance. needed between. . QBJECTS 10, oppedl ol .

‘Sypovate. oyets . which. with Ths elechron micrascope. ic. o nm.....

N { ResultsPlus
/---. Examiner Comments

A correct answer for one mark.
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(c) The photograph shows two prokaryotic cells, as seen using an
electron microscope.

(Source: © BSIP SA / Alamy Stock Photo)
(i) The electron microscope had a resolution of 2nm.

State what is meant by the term resolution.

b

-
e

¥ { ResultsPlus
/--.. Examiner Comments

This is an example of a common incorrect response.

P
P

WA\ ResultsPlus
\ Examiner Tip

Make sure you understand the meanings of terminology used in the specification.
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(c) The photograph shows two prokaryotic cells, as seen using an
electron microscope.

(Source: © BSIP SA / Alamy Stock Photo)

(i) The electron microscope had a resolution of 2nm.

State what is meant by the term resolution.
(1)

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

This is an example of a common incorrect response.

Question 2(c)ii

This question asked candidates to calculate the volume of cell P and give their answer to two
decimal places.

Many candidates were able to use the provided formula to give the correct answer to two decimal
places.

Some candidates could calculate the volume but did not give their answer to two decimal places.

Unfortunately, a significant number of candidates did not use the provided formula correctly.
Some used the diameter measurement instead of the radius. Some did r? instead of r3.
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(ii) The cell labelled P has a diameter of 0.60 um.
Calculate the volume of cell P.

Use the formula:
4
=—zr
3

Give your answer to two decimal places.
(2)

\ = "‘%' 7 (0.30)” = 0.1 >

Answer QL.

(Total for Question 2 = 8 marks)

AN
ResultsPlus

Examiner Comments

An example of a correct answer which scored 2 marks.

20
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(i) The cell labelled P has a diameter of 0.60 um.
Calculate the volume of cell P.

Use the formula:

4
V=—ar?
3

Give your answer to two decimal places,
(2)

(Total for Question 2 = 8 marks)

pm?

: ResultsPlus

Examiner Comments

A common incorrect answer.

A
&0\ ResultsPlus

Always show your working in calculations.

Int Advanced Level Biology WBI12 01
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(i) The cell labelled P has a diameter of 0.60 um.

Calculate the volume of cell P.

Use the formula:
4
= =xar?
3

Give your answer to two decimal places.

dz 0.6 vz %(1{][0.3)1
vz 0%

- 0.37(aq 1184

(2)

Answer ... Q:38 . ......um
(Total for Question 2 = 8 marks)

a\ o
ResultsPlus

Examiner Comments

Although this candidate correctly used the radius value in their calculation, they have written

r? instead of r3.

22
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Question 3(b)i

This question asked candidates to name the stage of meiosis when crossing over of chromatids

occurs.

Most candidates knew that crossing over occurs in prophase |, however some candidates wrote

prophase unqualified.

(b) There is genetic diversity in the passion flower population.

Two causes of genetic diversity in this population are mutations and crossing over
of non-sister chromatids on homologous chromosomes.

(i) Name the stage of meiosis when crossing over of chromatids occurs.
(1)

ResultsPlus

Examiner Comments

An example of a correct response.

(b) There is genetic diversity in the passion flower population.

Two causes of genetic diversity in this population are mutations and crossing over
of non-sister chromatids on homologous chromosomes.

(i) Name the stage of meiosis when crossing over of chromatids occurs.
m

SN 'a =2 o o\ o (L~ =

ResultsPlus

Examiner Comments

This was a common incorrect answer.

Int Advanced Level Biology WBI12 01
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(b) There is genetic diversity in the passion flower population.

Two causes of genetic diversity in this population are mutations and crossing over
of non-sister chromatids on homologous chromosomes.

(i) Name the stage of meiosis when crossing over of chromatids occurs.

\.

N / ResultsPlus

< Examiner Comments

As there are two prophase stages in meiosis, candidates needed to be clear which prophase
stage they were referring to.

Question 3(b)ii

This question asked candidates to describe two other processes that can give rise to genetic
variation in the offspring of passion flowers.

Some candidates did not take careful note of the word ‘other’ in the question. This referred to the
previous page in the question paper where they were told that crossing over and mutation were
two causes of genetic diversity.

Most correct answers centred around independent assortment of chromosomes in metaphase or
random fertilisation. However, some mentioned the process of independent assortment
unqualified, without correct reference to alleles, chromosomes or chromatids.

Some responses were seen which correctly described how epigenetic modification could give rise
to genetic variation.
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(i) Describe two other processes that can give rise to genetic variation in the

offspring of the passion flower.
(2)

2...Qannlnm.....asﬂaax:\.c.mi.....cr.@.......glnfa,ma.sam,g....._.g.kam....gﬂnl........\mﬂaw ....... Qquodec.. ..
a?celf%‘uﬂ%hm ....... c um\;mnﬂmn&dgr.\wammmcinm\n&wﬁuw

N
ResultsPlus

Examiner Comments

This response gained marking point one only. They have given mutation which was not
creditworthy as it was mentioned as a cause of genetic diversity on the previous page in the
question paper.

(i) Describe two other processes that can give rise to genetic variation in the

offspring of the passion flower.
(2)

1 iaﬂqeﬁm&?_nkﬁkﬁ‘{@("gw@;\:ﬁg’kﬂwo\oawsxil-ch“-sa

T:m&k&&k\ﬂtzm\eﬁw&kimgcg\egrguﬂjﬁ?ﬁnieﬁq
O L PO 3 S

AN
ResultsPlus

Examiner Comments

This response gained marking points one and three.
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Question 3(b)iii

This question asked candidates to recall the equation for heterozygosity index which is listed in
the specification content.

Many candidates found this challenging.

A wide variety of answers were seen, including Hardy Weinberg equations, Index of Diversity
equations and mitotic index equations.

A common error made by candidates when recalling the heterozygosity index equation was to
divide the number of heterozygotes by the total number of species in the population.

(ili) The heterozygosity index is a way of measuring the genetic diversity in
a population.,

Write an equation for the heterozygosity index. "
: n ke ;
hdfrmohi\j nambts 0of of .;d\\ﬁdxiab n ?“Mfm

N,
ﬂﬁesnﬂsﬂlﬁ

Examiner Comments

This response scored one mark.
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(ili) The heterozygosity index is a way of measuring the genetic diversity in
a population.

Write an equation for the heterozygosity index.
m

AN
ResultsPlus

Examiner Comments

A common incorrect answer.

Q‘) ResultsPlus

Examiner Tip

Learn equations given in the specification, including in the mathematical skills section.

(iii) The heterozygosity index is a way of measuring the genetic diversity in
a population.

Write an equation for the heterozygosity index.

#H NuMmoec of terecozyqotreS
numoee ot all cyaonmesmnes

(1)

AN
ResultsPlus

Examiner Comments

This equation has an incorrect denominator and scored 0 marks.

Int Advanced Level Biology WBI12 01
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(i) The heterozygosity index is a way of measuring the genetic diversity in
a population.

Write an equation for the heterozygosity index.
(1)

mzrot”ar-‘h, _ Nember o€ lw-i—mz_-;jw,s AN duqls
TCLYS -

X (o @

e D ABRE. OF... Dbl A (S 30 ... LoQANGEA

% ResultsPlus

Examiner Comments

The inclusion of x100 prevented the awarding of the mark.
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Question 3(c)

This question asked candidates to explain how seeds would be selected for storage in a seed
bank.

It is important to read the question carefully. This question centred on selection of seeds, not
preparation of seeds for storage. A significant number of candidates gave answers which did not
answer the question.

Some candidates knew that seeds would be x-rayed, but did not explain why this could lead to
selection of some seeds and not others.

(c) Seeds from plant species are stored in seed banks.

Explain how seeds would be selected for storage in a seed bank.

(2)

(Total for Question 3 = 7 marks)

/*-1\. Examiner Comments

This response did not gain any marks. Although the candidate understands that seeds
should be selected from plants in different regions, they have not explained why. The
comment about treatment of seeds was not creditworthy.

N
\( { ResultsPlus
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(c) Seeds from plant species are stored in seed banks.

Explain how seeds would be selected for storage in a seed bank.

— <X \mh IR\ LT W LY

— e S S dvherees Qms-ﬁm‘t\ Noutrs. \'&em
_ SOl CoMNs  No WESURY mt‘uc_. Al\m?ﬂl'é
pRm_ Rm&k No_ e Nox m\av%m \Jtobn

(2)

(Total for Question 3 = 7 marks)

b\

% ResultsPlus
Examiner Comments

This response gained two marks. They have explained why a large number of seeds should
be selected from different plants/countries and explained why seeds should be x-rayed.
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(c) Seeds from plant species are stored in seed banks.

Explain how seeds would be selected for storage in a seed bank.

(Total for Question 3 = 7 marks)

. ResultsPlus

Examiner Comments

This response gained marking point one only.

SR
€ ResutsPhs

Use the number of marks as a guide to how many points you should make.

Int Advanced Level Biology WBI12 01
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(c) Seeds from plant species are stored in seed banks.

Explain how seeds would be selected for storage in a seed bank.

_S_me_\is_e,____the....%.eﬁd&.....us.ing....e}.s\mnc:k....SQ.G.\SQQL..QQE&DM._:\B............................
X0 WS U3 v ot e W

(Total for Question 3 = 7 marks)

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

This answer did not gain marking point one as there was no accompanying explanation.
Marking point two was awarded. The candidate has given irrelevant information regarding
preparation of the seeds and storage which was not creditworthy.

lf \ ResultsPlus
\

Examiner Tip

Check to see if your points are answering the question you have been asked.

Question 4(a)i

This question provided candidates with a bar chart showing the mean percentage of cellulose
and lignin in bamboo plants of different ages.

Candidates were asked to calculate the ratio of cellulose to lignin for a one-year-old bamboo
plant. The answer line had 1" at the end as a guide to candidates of how to present their ratio.

It was important that candidates took careful note of the order of the molecules in the question
when calculating the ratio. A minority of candidates gave the ratio of lignin to cellulose which was
not creditworthy.

Some candidates ignored the 1" at the end of the answer line and as a result gave a ratio that
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was not acceptable. Fractions are not an acceptable ratio format.

(a) Cellulose and lignin contribute to the high tensile strength of bamboo.

The graph shows the mean percentage of cellulose and lignin in bamboo plants
of different ages.

Key
60 mEpazas T T - 1 | Il Cellulose

“ ! SRaams conaRestn] IINEE e | [ Lignin

40

Mean percentage
(%)

30

20

10

INENSIFRNE SN NN |

0

1 2 3 4 5
Age of bamboo plant / years

(Source: adapted from https://www.mdpi.com/2073-4360/12/1/187)

(i) Calculate the ratio of cellulose to lignin for a one-year-old bamboo plant.
(1)

es
% - 19 ~ 2

: ResultsPlus

Examiner Comments

A correctly rounded answer of 2:1 was awarded one mark.
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(a) Cellulose and lignin contribute to the high tensile strength of bamboo.

The graph shows the mean percentage of cellulose and lignin in bamboo plants
of different ages.

60 Key
it T | Il Cellulose

59,1 -;;I:;_f SHHHHHHHH t I Lignin

40 : 3

Mean percentage

(%) 30

28 N
20

10

e

0
1 2 3 4 5
Age of bamboo plant / years

(Source: adapted from https://www.mdpi.com/2073-4360/12/1/187)

(i) Calculate the ratio of cellulose to lignin for a one-year-old bamboo plant.

(1)

5SS wyP

: ResultsPlus

Examiner Comments

A correct answer scored one mark.
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(a) Cellulose and lignin contribute to the high tensile strength of bamboo.

The graph shows the mean percentage of cellulose and lignin in bamboo plants

of different ages.

S 53 ah %*

g ¥

PR . I—
ss - | NN FuR.

50 -

Key
B Cellulose

[ Lignin

40 -

| O

Mean percentage

(%) 30 +

20

10

0

+ 2 3 4 5
Age of bamboo plant / years

A EARN RSN FEEEE S EER E

(Source: adapted from https://www.mdpl.com/2073-4360/12/1/187)

(i) Calculate the ratio of cellulose to lignin for a one-year-old bamboo plant.

_ ResultsPlus

Examiner Comments

Fractions are not an acceptable format for a ratio.

(1)

Int Advanced Level Biology WBI12 01
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(a) Cellulose and lignin contribute to the high tensile strength of bamboo.

The graph shows the mean percentage of cellulose and lignin in bamboo plants
of different ages.

Key
S | I Cellulose

P | [l ignin

|

Mean percentage
(%)

L NAEDESNEENE NS

 AEENSANEEA ENARD NEEEN |

—
o
L
[ e -

1 2 3 4 5
Age of bamboo plant / years

(Source: adapted from https://www.mdpi.com/2073-4360/12/1/187)

(i) Calculate the ratio of cellulose to lignin for a one-year-old bamboo plant.
(1M

_28 —0.7%09

] ResultsPlus

Examiner Comments

This response has given the ratio of lignin to cellulose.
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Question 4(a)ii

This question asked candidates to give one conclusion that can be made about the effect of age
on the mean percentage of both cellulose and lignin content of bamboo plants.

Candidates who read the question carefully were able to analyse the graph to give a correct
conclusion.

Some candidates did not refer to age in their conclusions whereas some only referred to one of
the molecules.

(i) Give one conclusion that can be made about the effect of age on the mean
percentage of both cellulose and lignin content of bamboo plants.

(1)
f) Tnc.re.qélﬂa ........ AR in\is r\((\mmnﬁ)uc_c,n
,m,,ce_cmm_‘ ........................................................ ce Lol decceases L
N
~ol ResultsPlus
b/'----. Examiner Comments
A correct conclusion scored one mark.
(i) Give one conclusion that can be made about the effect of age on the mean
percentage of both cellulose and lignin content of bamboo plants.
(1)
............................. fheyre. .15 no gff‘ec-l?‘:“aydwnce”w’om
to

____________________________ un&lryhth9emn4aye.{ohlvabo¢ lants.

.aﬂ"'-:l;\

N { ResultsPlus
/--.. Examiner Comments

This is an incorrect conclusion.
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Question 4(a)iii

This question asked candidates to explain how the arrangement of molecules in the cell walls of
xylem contributes to the high tensile strength of the bamboo plant.

It was important that candidates read the question carefully to understand that they were asked
to explain the arrangement of more than one molecule in the cell wall.

Some candidates only explained the arrangement of cellulose molecules, which limited the
number of marks they could achieve. There was some confusion about where the hydrogen
bonds were being formed, with a significant number of responses referring to them being
formed within a cellulose molecule instead of between adjacent molecules.

Most candidates showed a good knowledge of the arrangement of cellulose molecules in the cell
walls of xylem, which would contribute to a high tensile strength.

Higher quality answers gained maximum marks for descriptions of hydrogen bonding between
cellulose molecules or microfibrils, their arrangement in layers or mesh, and a description of
lignin in secondary thickening.

A few candidates described microfibrils embedded in hemicellulose or pectin.
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(iii) Explain how the arrangement of molecules in the cell walls of xylem
contributes to the high tensile strength of the bamboo plant.
(3)

8- quucese Inverted 180°

X0 gachn. oxher. forming..long. meleeAies . Hydregen ...
Lbonds  form  betuwreen. m\xumm mek lm uttisne.d........................

M;croﬁb?l‘SMngLe.sﬁar neyr... forming

which in ovdev avrargs..iteelf vt cellulose
mesThosermmhcmmnsa oYoSs

Jdike partern  forming  @lulcse in. Cell wallg  Borh

hydrogen bonds befuren  Strucrules  ond Yope-like,
arrangemen ¢ INclea se -R.h.'ﬂbe fMehg'rh

|

ﬂ ResultsPlus
Examiner Comments

This response explained the arrangement of only cellulose molecules in the cell wall so was
not able to access full marks. Marking points one and two were awarded.

/"-l'\

\ \ ResultsPlus

Examiner Tip

Read the question carefully to understand what you need to do.
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(i) Explain how the arrangement of molecules in the cell walls of xylem
contributes to the high tensile strength of the bamboo plant.

(3)

|

iﬁ ResultsPlus
Examiner Comments

This response scored three marks, for marking points one, two and four.
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(iii) Explain how the arrangement of molecules in the cell walls of xylem
contributes to the high tensile strength of the bamboo plant.
(3)

th!@¢15wthmnr@m,uo v Se
'Uﬂ&mma@g-isae.%ﬁimaml,ﬂcpc//m

: ResultsPlus

Examiner Comments

This response scored marking point two only.
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Question 4(c)ii

This question asked candidates to give one difference between the arrangement of xylem and
phloem in the stem compared to the arrangement in the provided leaf diagram.

It is important to read the question carefully as well as analyse the information provided.

Some candidates described the arrangement of the two structures in the leaf, but did not
compare with the arrangement in the stem. Some answers contradicted themselves, which
prevented the awarding of marks.

Some candidates described the structure or the function of xylem and phloem, which was not
creditworthy. Some candidates described how the proportion of xylem to phloem changed and
this did not answer the question.

Where candidates did read the question carefully, they usually demonstrated their knowledge of
this aspect of the specification in a clear comparative answer.

(ii) Give one difference between the distribution of phloem and xylem in the leaf
compared with their distribution in a transverse section of a stem.

%j[aﬂaﬁdpkfaém bundles (1)
Yoould Form a omofc inside sr‘mﬁ with

(Total for Question 4 = 8 marks)

\( / ResultsPlus

L Examiner Comments

This response gained the mark for describing, and showing in their labelled diagram, the
different distribution of phloem and xylem in a stem compared to the leaf diagram above.

N  ResultsPlus
<)

Examiner Tip

A clear labelled diagram can be beneficial to your answer. However a diagram without labels
will not be helpful.
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(i) Give one difference between the distribution of phloem and xylem in the leaf
compared with their distribution in a transverse section of a stem.
(1)

¥eon Races e ulec sukace o§ M b wlile
puaemQMSﬁ(bm:&fﬁm&m&& ........ ! Ln.B—

(Total for Question 4 = 8 marks)

a\ -
ResultsPlus

Examiner Comments

This response scored 0 marks as they have not given a difference between the distribution
in a stem compared to the provided leaf diagram.

(i) Give one difference between the distribution of phloem and xylem in the leaf
compared with their distribution in a transverse section of a stem.
(1)

«chofgnntc.wmmn»\st&ﬂ%ﬁm,tw)\de‘thmmt}uﬁwtﬁ
mmanarttkzofjamcmmfowdsﬂm ..... £ all the. plonts to. prodde

(Total for Question 4 = 8 mm 3 ’

a\ -
ResultsPlus

Examiner Comments

This response scored 0 as the candidate did not give a difference in the arrangement of the
phloem and xylem.
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(i) Give one difference between the distribution of phloem and xylem in the leaf
compared with their distribution in a transverse section of a stem.
(M)

,.m“ﬂae,h‘:aﬁf}\e(eaﬂ"”wffh&/[

(Total for Question 4 = 8 marks)

N { ResultsPlus
/'--.. Examiner Comments

This is not a difference in the distribution of phloem and xylem.

Question 5(a)

This question was centred around the context of a cup made from waste products from the
commercial production of sugar.

Candidates were asked to explain why this cup would be considered to be a sustainable product.

Generic responses which were not applied to the specific context of ‘this’ cup could not gain full
marks.
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5 Many useful products can be made from plants.

(a) The photograph shows a drinking cup.

(Source: ® Alex Hinds / Alamy Stock Photo)

This cup is made from parts of a sugarcane plant that are left over from
commercial production of sugar.

Explain why this cup would be considered a sustainable product.
(2)

.'\ -
ResultsPlus

Examiner Comments

This response is vague and does not directly link to the given context. The candidate needed
to refer to sugar/sugar cane/plant or waste from sugar production for mp1. 0 marks were
awarded.
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5 Many useful products can be made from plants.

(a) The photograph shows a drinking cup.

(Source: © Alex Hinds / Alamy Stock Photo)

This cup is made from parts of a sugarcane plant that are left over from
commercial production of sugar.

Explain why this cup would be considered a sustainable product.
(2)

ibfsrc.n-e«w;’ngklt5QUccna~aQSn\brungu{:¢
mgfugermnqcmnb%(«.8Cowr\in€0ﬁ0fﬁ:
3e.n‘€,a(‘ca.,‘<;f@ﬂs%n&'ihfshfaacgm.)%\ale
antcon-bl becombosed oandlt (5.Sarlbon.

- I

[ aevklo)

ResultsPlus

Examiner Comments

This response gained both marking points.
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5 Many useful products can be made from plants.
(a) The photograph shows a drinking cup.

(Source: © Alex Hinds / Alamy Stock Photo)

This cup is made from parts of a sugarcane plant that are left over from
commercial production of sugar.

Explain why this cup would be considered a sustainable product.

ResultsPlus

Examiner Comments

This response did not gain marking point one as there was no direct link to the given
context. They gained marking point two for either line two or three.
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Question 5(b)

This question provided candidates with information about an investigation into the antimicrobial
properties of olive oil extracts.

Candidates needed to read the given information and analyse the graph carefully.

Candidates also needed to take careful note of the command word ‘comment on’. This command
word requires the synthesis of a number of factors to form a judgement.

Most candidates could make a judgment that the olive oil extracts had antimicrobial properties as
they decreased the number of living bacteria. However, a number of candidates spent a lot of
their response describing the graph without consideration of any other aspect in their response.

Many candidates could form the judgement that the higher concentration was more
effective/had more antimicrobial properties.

Many candidates commented on error bars, but they need to clearly state what overlapping/non-
overlapping error bars signify as well as be specific as to which overlap/do not overlap. Many
candidates did not gain marking point three because they stated that no error bars were
overlapping, which is incorrect.

Those candidates who read the given information carefully often gained marking point four for a
relevant comment regarding variables that had been controlled or for commenting on there was
no information for a specific variable that should have been controlled for a valid judgement to
be made.
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Comment on the results of this investigation.

(4)

Wx&%&%\&s*&m@b&\nm&%
Noenhes o luing bacresa , and ‘o,
TR 5 Nous tnosh. QL Docrers oL WD,
\Q\\w\nk\\ﬁ%ghqcnman‘w@mneb&m
_____ Ry Nout 7 Al ooceto. wons dead
........... Q oW concsnknoko0s.. & As
I Vels cam\wcﬁmﬁmzﬁm\MMa@
\&\\\\n%\ecﬂmm\ncvegm ...............

b\

i{ ResultsPlus
Examiner Comments

This response gained the first marking point for their second paragraph. There was no other
creditworthy judgment or comment in this response.

QB ResultsPlus

Examiner Tip

Descriptions of the graph are unlikely to gain many marks in a 'comment on' question.
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Comment on the results of this investigation.
(4)

Al the stk (0 bous) Moy el hove He
. s’m vwber oE Jing. bttt A iureier. walld' 4y,
: omge. s ﬁ ja. e mean . umbec of. .
.bae/cdag ia..dhe.. loplw].. Seletion.  al-aft .
fo’?}g qﬁﬁma;n(/m ,,,,,,, ﬁfﬂgﬂmx&r
c’mfwf?’az/m aar}/qg/— O/ﬁ:‘f%ef Me@@f-@,
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& it et Mo lou) Fme Lo AN ot He
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N

iﬁ ResultsPlus
Examiner Comments

This is an example of a detailed response which gained four marks, mp4,1,2,3. They have
been specific in stating which error bars do not overlap and the significance of this.

SR
S \ ResultsPlus

Examiner Tip

Generic statements regarding error bars are unlikely to gain credit.
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Comment on the results of this investigation.

S ol both (o )
(e a dewease . 11!.)](%
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O ar Bhows mo. moe. eaeted o found
lapp of effov bk BB O MeepLe
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i{ ResultsPlus
Examiner Comments

This response gained marking points 1, 2 and 4. They have incorrectly stated that there was
no overlap of error bars.
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Question 5(c)i

This question required candidates to analyse the given graph in order to state the relationship
between the time in interphase and the number of cells.

Most candidates could analyse the graph correctly and gave a correct relationship. However, the
two lines and two y axis scales caused difficulties for some students.

A small minority of students did not refer to both time in interphase and number of cells in their
answer. Relationships between concentration of PHA and either time in interphase or number of
cells were not creditworthy.

(i) State the relationship between the time in interphase and the number of cells.
(1)

St Q6 telg A Ovea ses ) Kime T 0 1ty dhag

N { ResultsPlus
/'--.. Examiner Comments

A correct answer which scored one mark.

(i) State the relationship between the time in interphase and the number of cells.
(1)

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

This response included a contradiction so no mark was awarded.
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Question 5(c)iii

This question asked candidates to explain the results of the investigation of the effect of PHA
concentration on two aspects relating to white blood cells.

Most candidates described the link between increasing PHA concentration and either increased
number of cells or decrease in time spent in interphase.

Many candidates extended their answer to include the effect on mitosis or cell division.

Some candidates recognized that DNA and organelles are replicated in interphase but did not
make the link that these processes must happen faster if interphase is shortened.

Some higher-level responses related this to an increase in the mitotic index.

(iii) Explain the results of this investigation. :
(3) i

BS _Ahe cobceniraron of PHA inQreases, .
khe Xime: v . _jptexPhOS€  decyeases) SO
Fastey inrthese, SO £askr  DAAVebhication,. .
faster. Ov§opnenc. Fehication S0 FOSter & cen:
le 5. S0 the (s s, ih Q Pevod OF

£ime.....1b8b . OV mo). L. SO... MQVe.  CONS . QY.
PYQ&*C(’&JSOhumbOrMc.P“gih(ffageg .............................................

(Total for Question 5 = 11 marks)

N { ResultsPlus
/'--.. Examiner Comments

This response scored two marks, marking points one and two. They have given an
explanation as to why the time in interphase decreased.
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(iii) Explain the results of this investigation.
(3)

- e conenbebin oﬂ PHA S meJ sde hmein
oy plly o el fo ' inoserd

Q- ey m 16D Lowy » B Louenpedon.

&PW mpf abml— 05W3m7 r’Me 3 xcc,gl& w\,Q%J<

(Total for Question 5 = 11 marks)

_ ResultsPlus

Examiner Comments

This is an example of a response which only scored marking point one. Although they know
some aspects of interphase have occurred quicker, this was the additional guidance for
marking point one.
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(iii) Explain the results of this investigation.
(3)

eecAS KIS 0NYeeNQse. . Aecteased., numboel.
.................. of . Cels . NCIeOsent. NS S because. . mone
..................... ore.  \naieosed. . so. € S Mo G NCiex

___________________ Yooag. o’ s e opnenuom.. Conce ntionan. Lo

NQneC .
............... he none AN AOYSCONASS.

(Total for Question 5 = 11 marks)

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

This is an example of a response which included the effect on the mitotic index in their
explanation.

Question 6(a)i

This question asked candidates to suggest how cell damage could lead to the activation of the
SOX2 gene.

Many candidates recognized that epigenetic modifications/differential gene expression would
be involved, but did not include how this would lead to more transcription, limiting the
number of marks they could access.

Higher-level responses included details of the epigenetic modification and how it could allow the
binding of RNA polymerase to the promoter region of sox2 gene.

A minority of candidates suggested cell specialization or nervous stimulation which were not
creditworthy.
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Multicellular organisms, like starfish, contain many different types of cells.

(a) The diagram shows part of the nervous system of a starfish.

radial neurones
central nerve ring

(Source: adapted from https://royalsocietypublishing.org/doi/pdf/10,1098/rstb.1950.0010)

(i When nerve cells are damaged in this starfish, the gene sox2 is activated.
Suggest how cell damage could lead to activation of this gene.
2)

wkmcedzsdameﬁedﬂ-c.st‘:morjorgo-nS&AS

_ ResultsPlus

Examiner Comments

Answers relating to impulses stimulating activation of the gene were not credited.
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6 Multicellular organisms, like starfish, contain many different types of cells.

(a) The diagram shows part of the nervous system of a starfish,

radial neurones
central nerve ring

(Source: adapted from https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.1950.0010)

(i) When nerve cells are damaged in this starfish, the gene sox2 is activated.
Suggest how cell damage could lead to activation of this gene.
(2)

-..acetelafion..of ...

: ResultsPlus

Examiner Comments

This response was awarded marking points one and four. DNA acetylation is incorrect.
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6 Multicellular organisms, like starfish, contain many different types of cells.

(a) The diagram shows part of the nervous system of a starfish.

radial neurones
central nerve ring

(Source: adapted from https://royalsocietypublishing.org/doi/pdf/10.1098/rstb.1950.0010)

(i) When nerve cells are damaged in this starfish, the gene sox2 is activated.
Suggest how cell damage could lead to activation of this gene.
(2)

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

ResultsPlus

Examiner Comments

This response gained marking point one for either DNA demethylation or epigenetic
modification, but did not go on to give the detail of how this would result in gene activation.
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Question 6(a)ii

This question asked candidates to give one difference between a pluripotent and a totipotent
stem cell.

Many candidates did not fully understand the differences between these two stem cell types or
used low level language in their answer. Some candidates confused embryonic cells and extra-
embryonic cells.

(i) Activation of the sox2 gene can stimulate body cells to become pluripotent

stem cells.
Give one difference between a pluripotent stem cell and a totipotent
stem cell.
(n

. #sdwhid e plucioctent Meriepet Totipokent ylem ol
_con diffecntiate indo any tyee of cell while Plucipotend. .
clemn @\l can oaly diffecentiate into gome hype of loody

C-o_«l\ Q)fc.[udmg extca embryoni'c kitsue

ResultsPlus

Examiner Comments

An example of a correct response which was awarded one mark.
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(i) Activation of the sox2 gene can stimulate body cells to become pluripotent
stem cells.

Give one difference between a pluripotent stem cell and a totipotent
stem cell.

ot selent el S Derenitod

a\ -
ResultsPlus

Examiner Comments

This is an example where the candidate has confused embryonic cells with extra-embryonic
cells.

(i) Activation of thecan stimulate body cells to becom

stem cells.
Give one difference between a pluripotent stem cell and a totipotent
stem cell.

(m

a\ -
ResultsPlus

Examiner Comments

This response used low level language in their answer and did not gain the mark.
Candidates should have referred to differentiation or specialisation of cells.

z"'-'_\l

\) \ ResultsPlus

Examiner Tip
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Think about the key terminology you should use in your answers.

Question 6(b)

This question provided candidates with a diagram showing that post-transcriptional changes to a
strand of pre-mRNA resulted in three different strands of active mRNA.

Candidates were asked to explain how these three active mRNA stands are produced.
This proved to be a challenging question for some candidates and a very good differentiator.

Most students knew that introns and some exons were removed from pre-mRNA by
spliceosomes. However, many candidates tried to give a generic answer from previous mark
schemes instead of applying their knowledge to the given diagram. As a result, they could not
gain full marks. Statements that some exons were rearranged were incorrect for this context.

The higher-level responses accessed the AO2 aspect of the question and correctly identified
similarities and differences in exon removal for each of the three strands.
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(b) One gene from this starfish pluripotent stem cell produces pre-mRNA.

The di'agram shows hoﬁ;r"t“r'nree different strands of active mRNA are produced
from one strand of pre-mRNA.

— introns
6 7 8 9
o1 2 3/ \4 10 11 1314
pre-mRNA 5 /N‘ 3’
124568 910! 1 345689101112 1 34569101114
i A S w7 A pmmm—"y S
active mRNA & 3 5 T 3
strand 1 strand 2 strand 3

Explain how these three active mRNA strands are produced.

Use the diagram to support your answer.
(4)
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urdthout  tme YW gahich. . oue. presest.
... pre-mRNF.. . ekt _Pre_mRnp s spliceel
cwo{ __ |rh“rm Qe remoled

JmnawuemRNﬁ it exons Com "3>

<g£ ResultsPlus
Examiner Comments

This response gained marking point two only.
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(b) One gene from this starfish pluripotent stem cell produces pre-mRNA.

The diagram shows how three different strands of active mRNA are produced
from one strand of pre-mRNA.

introns

5 ol 10 1) 1314

pre-mRNA 5’ 3

1 24568091014 1 345689101112 1 3_-4-'.;63913"14
active mRNA Al ARy ,

5!- r [ " r 3
Y strand 1 ¥ 3 strand 2 3 strand 3

Explain how these three active mRNA strands are produced.

Use the diagram to support your answer,

- T infrons yhich afe {he nor-codig pards
o ore remoed by gpligsomes T

The.eﬁonsarc rearmﬂcgedégtnzﬂ;c,,_.._.. .
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~...Compem cn'fnrg ASce pairig. M

elher by

zcﬁmumumy

s.pl:cosomj ...............................................
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.-""F--J

N { ResultsPlus
/--.. Examiner Comments

This response incorrectly stated that the exons were rearranged, which is not what the
diagram shows.

o \-
e

- 'f ResultsPlus
\

| Examiner Tip

Do not repeat statements from previous mark schemes that are not relevant to the new
context.
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(b) One gene from this starfish pluripotent stem cell produces pre-mRNA.

The diagram shows how three different strands of active mRNA are produced
from one strand of pre-mRNA.

introns
exons
6 7 8 o

5
1 4 10 11 14
pre-mRNA 5 rz 23 - Y véw 3’

1 24568091014 1 34569101112 1 345659101114
active MRNA A S AT Ay
st 3! r ] 5r 31'
strand 1 strand 2 3 strand 3
Explain how these three active mRNA strands are produced.

Use the diagram to support your answer.
. (4)
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N / ResultsPlus
/'--.'. Examiner Comments

This is an example of the most commonly awarded marking points, two and three. The
candidate has correctly explained that introns and some exons are removed by
spliceosomes. Although they have recognised that the exons were joined differently, they
have not used the diagram to support a deeper explanation.
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(b) One gene from this starfish pluripotent stem cell produces pre-mRNA.

The diagram shows how three different strands of active mRNA are produced
from one strand of pre-mRNA.

exons introns

6 7 8
s R et g 0

1
pre-m RNA 5 A ' 3

124568091014 1 345689101112 1 345689101114
— T A ——

3 5 3 5

active mRNA &
strand 1 strand 2 strand 3

Explain how these three active mRNA strands are produced.

Use the diagram to support your answer.

(e @
AORoD. e 'Pm?%ehe with il wbens omd e Xons
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removed Sorming A SR (ke i Band 4 exons 37,10
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: _and iy dhoed 3 exons 2,70
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M,

Y / ResultsPlus

Examiner Comments

This response gives a clear explanation of post-transcriptional changes to the given pre-
MRNA strand in the diagram and how the three different active mRNA strands were
produced. Marking points 1,2,3 and 4 were awarded.

Plus
\ Examiner Tip

Always apply your knowledge to the given context.

Question 6(c)

Candidates were asked to suggest why society has approved the use of stem cells taken from
starfish for research.

Candidates are reminded to use the number of marks as a guide as to how many suggestions
they should make.

Most candidates gained marking point three, either for a consideration of the ethical issues or
the suggestion that society would prefer to use an alternative to stem cells taken from human
embryos.

Many candidates also considered that stem cells could differentiate into different types of cells.

However fewer candidates could give creditable suggestions as to the type of research that
society would approve the use of these stem cells, with a significant number repeating research
unqualified from the stem of the question.
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(c) Society has approved the use of stem cells taken from starfish for research.

Suggest why society has approved the use of these stem cells.
(3)

ek Aalen Ao Humev
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: ResultsPlus

Examiner Comments

This response gained marking points two and three.
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(c) Society has approved the use of stem cells taken from starfish for research.

Suggest why society has approved the use of these stem cells.
(3)

nSs

&ws«ﬁmﬁwmflm@j\: g )
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(Total for Question 6 = 10 marks)

% ResultsPlus

Examiner Comments

This is an example of a response which scored all three marking points, their suggestion that
the use was approved so human lives could be saved due to advances in organ transplant

research was creditworthy.
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(c) Society has approved the use of stem cells taken from starfish for research.

-

Suggest why society has approved the use of these stem cells.

~ NoX_ conidened) uﬂe;\’mcgi

(3)

Souwc. e h i
Yeh

{Total for Question 6 = 10 marks)

3/ { ResultsPlus
/--.. Examiner Comments

This response gained marking point three only.

Question 7(a)i
This question was centred around the hydroponic system in the photograph.
Candidates were asked to give two reasons why water is important to the strawberry plants.

Most candidates knew the importance of water in hydrolysis/metabolic reactions and
photosynthesis was a commonly named example.

Many candidates knew that water was a solvent or was involved in transport, but did not give the
level of detail required as to what solutes would be dissolved/transported that would be
important to the strawberry plants. Candidates should be encouraged to be more specific and
detailed in their answers.
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7 The photograph shows strawberry plants growing in a hydroponic system.

In these systems, the plants grow in nutrient solutions instead of in soil.

(Source: © Stephanie Jackson - Agriculture / Alamy Stock Photo)
The nutrient solutions contain inorganic ions and water.

(@) (i) Give two reasons why water is important to the strawberry plants.
(2)

o Wadey S Ubed) ob Yeﬁzx_&qv\.ﬂ-ﬂ; ....... g’-m,, ________________________________________________________________

yfﬁ ResultsPlus
Examiner Comments

This response gained marking point one only.
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7 The photograph shows strawberry plants growing in a hydroponic system.
T ————————

In these systems, the plants grow in nutrient solutions instead of in soil.
-n-'-"'-.__

(Source: © Stephanie Jackson - Agriculture / Alamy Stock Photo)

The nutrient solutions contain inorganic ions and water.
S —————

——

(a) (i) Give two reasons why water is important to the strawberry plants.

N

) { ResultsPlus
/---. Examiner Comments

This response gained marking points one and two.

Question 7(a)ii

This question asked candidates to explain the importance of nitrate ions and calcium ions to the
strawberry plants.

It is important that candidates read the question carefully. A significant number of responses
explained the importance of magnesium ions, which was not creditworthy.

Most candidates could explain that nitrate ions were needed to make a correctly named
molecule, with all the molecules in the marking point seen. Fewer candidates could extend their
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answers to explain why these molecules were needed by the strawberry plants.

Similarly, many candidates could state that calcium ions were needed to form calcium pectate,
with fewer candidates explaining why this would be beneficial to the strawberry plants.

(ii) The nutrient solution contains nitrate ions and calcium ions.

Explain the importance of these ions to the strawberry plants.

ResultsPlus

Examiner Comments

This response gives a good explanation of the importance of these two inorganic ions to the
plants and scored full marks.
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Question 7(c)i

This question required candidates to extract the relevant data from the provided table and
substitute it into the provided equation.

Most candidates used the correct data, but a number of candidates used the gluten data.
Candidates are encouraged to check the provided information carefully.

Most candidates could substitute the data correctly into the equation, but some made errors in
the add or subtract symbols.

A significant number of candidates calculated the denominator incorrectly due to errors handling
the brackets.

Candidates are reminded of the importance of checking back after performing the calculation to
see how their answer should be presented. Answers to a lower number of decimal places than
the provided data were not awarded full marks.

(i) Calculate the percentage difference in the mean mass of wheat grains of the
plants in group A and group B,

Use the equation:

percentage difference between Aand B = —E—i—g— x 100
)
Give your answer to an appropriate number of decimal places.
(2)
Answer ........ y e %

%
\-\.

¥ / ResultsPlus
/'--.t Examiner Comments

An incorrect answer with no working scored 0 marks.
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(i) Calculate the percentage difference in the mean mass of wheat grains of the

plants in group A and group B. -
Use the equation:
A-B
percentage difference between Aand B = 7ATES x 100
)
Give your answer to an appropriate number of decimal places.
(2)
0 9% -0-05
B ') x 100 W
<&+ 0" . 14

0
L. 00 . 0-An3gy xAnO

a\ -
ResultsPlus

Examiner Comments

This is an example of a correctly calculated answer which was not given to an appropriate
number of decimal places. The response was awarded one mark.
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(i) Calculate the percentage difference in the mean mass of wheat grains of the
plants in group A and group B.

Use the equation:

percentage difference between Aand B = % x 100
%)
Give your answer to an appropriate number of decimal places,
(2)
0O-S T —aes
xtvo = =1].3¢ airaee
0.5t 4+ 065
2
Answer .5 0038 %

a\ -
ResultsPlus

Examiner Comments

An example of a correctly calculated answer given to an appropriate number of decimal
places.

A
// 5

Q ResultsPlus

Examiner Tip

Look at how the raw data is presented.
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Question 7(c)ii
This was the first level-based question on the paper.

Candidates were given information regarding an investigation into the effect of magnesium ions
on the mean mass of wheat grains and the mean gluten content of wheat grains. They were also
provided with information about the involvement of magnesium ions with enzyme activation and
more expensive four protein content.

Candidates were provided with a conclusion from a farmer that they would make more money if
magnesium ions were added to growing plants. They were asked to discuss this conclusion.

The most common way that candidates achieved level one was by giving a correct conclusion
from the table data and concluding that the farmer would have a higher yield with higher
{protein/gluten} content.

The most common way that candidates achieved level two was by linking correct biological
knowledge to some of the enzyme actions given in the question, for example discussing the effect
on plants of increased photosynthesis and protein synthesis. They also considered other relevant
costs to the farmers or considered the validity of the investigation.

The most common way that candidates achieved level three was by giving a detailed discussion of
evidence for and against the conclusion, often linking correct biological knowledge to all enzyme
actions given in the question, for example discussing the effect on plants of increased uptake
named inorganic ions by active transport, as well as linking glucose to ATP production. They
considered other relevant costs to the farmers and considered the validity of the investigation.
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*(ii) Farmers concluded that they would make more money if magnesium ions
were added to growing wheat plants.

Discuss this conclusion.

Use all the information in part (c) to support your answer.
(6)

. WW‘"} ol MOS8 L TS LK RN Mol €8 Dkt SDAS ..

oadel \nx

e QN en S s #. M ek exeas cdad.

L3S 05 SS.... zé Alutesn i ahead aXaivt.od. ke

aﬂdliw] R ons A N g ian v, SRS
\gﬁt«fﬁ\whxﬁ\wﬂm&ﬁ&% ..... wheet exens. cnd. ...

% ResultsPlus

Examiner Comments

Descriptions of the data were limited to a lower level one response.

v Yol etoan oy @b aned. B s ML
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*(ii) Farmers concluded that they would make more money if magnesium ions
#

were added to growing wheat plants.

Discuss this conclusion.

Use all the information in part (c) to support your answer.

7”0‘}’ /} ;“f fu/wffi ffa/
) u[/[

o wa[o{ Wffg MJ wop e il

(6)

""’[‘m M ” mﬂ;fu.a/

(Total for Question 7 = 14 marks)
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%
\-\.

N / ResultsPlus
/'--.t Examiner Comments

This is an example of a lower level two response. They have made a limited attempt to link
biological knowledge to the given context to support their conclusion that the farmer
was right to think they would make more money.
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*(ii) Farmers concluded that they would make more money if magnesium ions
were added to growing wheat plants.

Discuss this conclusion.

Use all the information in part (c) to support your answer,
(6)

’ﬂhnmljuﬁlunlwmn“dlnamd@ﬂhq:lfkn}tfhoéiuﬂkufﬂnimwcl

$o. 1. wi)l._be moreexpennive. incnosing fhe. b vveoue ., profik of the famers. Howwy,

msv.i iumihin]u*lmkaEWiWJPan knmtfrnf(um
hsmlumlomlmm.}hm'ls*phdﬁd‘lﬁﬂwmal«mﬂkpnlwik&ﬂ]n‘l’

am!mmpmlw-ﬂliomnkarmhmiphammluaofsmwm&ﬂm.\g

Inmmh_..fn.]ndlm..,m};. ...... Phs,.. mein&...mel}......Hosndum.j.w....nko....immu.....up‘!lh....of...mhul..
t..ms....ba......ml-m_.imsp«al......sn...,.mm....,.m):.:‘um......hm.'....nm.,..Hm,.,.u;...n.,,mkuh.....{.m...th....m’lJ.L.,..._._
mlWnk%mhmdmadﬁn"mpm{ﬂmhhmdmlnmmamﬁm

'n\mnmnfukdarﬂmkﬂmﬂahn}mlihmmmnu:F&H!nmanim

(Total for Question 7 = 14 marks)
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%

\I/ / ResultsPlus

L Examiner Comments

This is an example of a level three response. They have given a detailed discussion of
evidence for and against the conclusion and applied their biological knowledge to the
provided information, for example discussing the effect on plants of increased protein
synthesis and photosynthesis, increased uptake of several other named inorganic ions by
active transport, as well as linking ATP to active transport of named inorganic ions. They
considered other relevant costs to the farmers too.
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Question 8(a)

Candidates were told that the acrosome reaction is stimulated when a sperm cell binds to the
ZP3 protein on the zona pellucida of an egg cell.

They were then asked to describe the acrosome reaction.

Most candidates knew some aspects of the acrosome reaction, but the lack of correct biological
terminology often prevented the awarding of marks.

Many candidates wasted time and answer space repeating the given information regarding
binding to the ZP3 protein.

Few candidates referred to the fusing of the acrosome with the cell surface membrane.

Most candidates knew that acrosin/digestive enzymes would be released which would digest the
zona pellucida; however some candidates used inappropriate terminology such as ‘eating’ or
enzymes unqualified.

Higher level responses included the fusion of the two cell membranes.
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8 An egg cell is a specialised cell.

(@) The acrosome reaction is stimulated when a sperm cell binds to the ZP3 protein
on the zona pellucida of an egg cell.

Describe the acrosome reaction.
(3)

The  oerasome  (eadion il rode b <pam  cell do e

. 'ﬂ\t “ﬁj @l anL I‘Qﬁis& me’n\ﬂ ﬁgtfm L{, . [‘M}\EN:).
'*h ‘umm with the e_%wn‘w nodlewn

ResultsPlus

Examiner Comments

This response did not describe the acrosome reaction and scored 0 marks.

Int Advanced Level Biology WBI12 01 85



8 Anegg.cellis a specialised cell.

(a) The agrosome reaction is stimulated when a sperm cell binds to the ZP3 protejn
on the zana pellucida of an egg cell.

Describe the acrosome reaction.
(3)

_zona peludda, the hydrolytic eneymes of the
acrofome _at He 4ip of the sperm# clll s poleased,

.......... o

_ ResultsPlus

Examiner Comments

This is an example of a response which gained the most commonly awarded marking points,
two and three.
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8 Anegg cellis a specialised cell.

(@) The acrosome reaction is stimulated when a sperm cell binds to the ZP3 protein
on the zona pellucida of an egg cell.

Describe the acrosome reaction.

(3)
,; spm “binds X

B VO -h: eoch. do the @ C.QIL rembrone.. n% |
oMM .. CI?JL rembrane. oo fuses and

% ResultsPlus

Examiner Comments

This response gained three marks as marking points two, three and four were awarded.

Int Advanced Level Biology WBI12 01 87



8 Anegg cell is a specialised cell.

(a) The acrosome reaction is stimulated when a sperm cell binds to the ZP3 protein
on the zona pellucida of an egg cell.

Describe the acrosome reaction,

Gra_gpllucid as M ..... mka a amwv pr 72—
Lead.. To. .reach e . % . trmdrone, Bsioa
of . ket gpcon.. henol “merihrons am{ egg M lokbrane...
...... OCCRLS......omdd. pradl s pcleng onklcs. fre. m%

oM. ﬁf ft}r‘fﬂlx ‘c%['*’”

/ ResultsPlus

Examiner Comments

This response covered all four marking points to gain full marks.
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Question 8(b)i

Candidates were told that when a sperm cell arrives at an egg cell surface it binds to a receptor
on the egg cell surface membrane. They were also provided with a diagram showing the sperm
receptor on the egg cell surface and a complementary shaped egg-binding protein on the sperm
cell.

Candidates were also expected to analyse the given diagram carefully to note these aspects and
also recognise that if the zona pellucida was intact then it would have covered the sperm
receptor.

Candidates were asked to suggest why some sperm cells may not be able to bind to the sperm
receptor on the egg cell surface membrane. This question proved challenging for many
candidates.

Many candidates were able to suggest reasons relating to marking point one, for example sperm
receptor and binding protein were no longer complementary, were missing or the receptor was
already occupied. Some responses were seen suggesting named deformities of the sperm cell.

Some candidates extended these points by suggesting that mutation may be the cause of the
change in protein shape. Some gained marking point two for varying credit worthy suggestions
relating to the zona pellucida.
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(b) When a sperm cell arrives at an egg cell surface it binds to a receptor on the
egg cell surface membrane.

The diagram shows a sperm cell binding to a complementary shaped receptor on

the egg cell surface membrane.
‘/zona pellucida

egg-binding protein

egg cell membrane —

sperm receptor
on egg cell
surface

nucleus

centriole

{(Source: adapted from https://www.sciencedirect.com/topics/nursing-and-health-
professions/zona-pellucida-glycoprotein)

(i) Suggest why some sperm cells may not be able to bind to the sperm receptor

on the egg cell surface membrane.
(3)

Ba&oﬁfwy”ﬂymk#‘ﬂegg*&fnmﬁrpr&f-ﬂhrw
binds._ on tre Sperpm receplpr.

% ResultsPlus

Examiner Comments

One suitable suggestion which enabled marking point one to be awarded.
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(b) When a sperm cell arrives at an egg cell surface it binds to a receptor on the
egg cell surface membrane.

The diagram shows a sperm cell binding to a complementary shaped receptor on

the egg cell surface membrane,
‘/ zona pellucida

egg-binding protein

egg cell membrane _

sperm receptor
oneggcell -
surface

nucleus

centriole

(Source: adapted from hnpﬂm.sdlnudlnct.conwoplcsmurﬂng-andmnh-
professions/zona-pellucida-glycoprotein)

(i) Suggest why some sperm cells may not be able to bind to the sperm receptor
on the egg cell surface membrane.

binding site )
Speim.censt may. not..have. the..same..shope. AS.. AN 1SCEPIS.
Orimzemoxmlgmmommeﬁ.somemmm ............................
.r.'annoc,m.!mtb...,...j.h.e........ﬁgq......membmna ..... due 10..energy. ov..fagenann
Aflso..speim. cell..may. NOL._entex..Since... Tong.... pehacida. may..
haz.den........bccaus:e....«o.f:......c.cx.ticu\e.‘.«gmnmﬂs... ..........
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N { ResultsPlus
/'--.. Examiner Comments

This response gained marking points one and two, they did not extend their answer to
suggest why there may differences in the protein/receptor.

922
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(b) When a sperm cell arrives at an egg cell surface it binds to a receptor on the
egg cell surface membrane.

The diagram shows a sperm cell binding to a complementary shaped receptor on

the egg cell surface membrane.
‘/ zona pellucida

egg cell membrane

sperm receptor
oneggcell —
surface

nucleus

centriole

(Source: adapted from https://www.sciencedirect.com/topics/nursing-and-health-
professions/zona-pellucida-glycoprotein)

(i) Suggest why some sperm cells may not be able to bind to the sperm receptor
on the egg cell surface membrane.
(3)

e veeTr on TR o, (). g, So b conpmiety
gtcm\u, oo B reests - - Q) Oordter Spum AL
- 00uodyy oRadnd. G G (@ephwe ) F (orkiced

- hogiws G dauisoy &0 [Py

m_ &am\ Pindico . s qevenfing  Juekher mnshr\8
,,,,,,,,,,, ZoNG. . Qd&mm oo h@.rduu pmmrg Joties
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N

i{ < ResultsPlus
/--.. Examiner Comments

This response gave multiple suitable suggestions, gained all three marking points and
scored 3 marks.
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Question 8(b)ii
Candidates were asked to explain how more sperm cells are prevented from entering the egg cell.

A significant number of candidates did not recognise that this was referring to the cortical
reaction; instead vague answers referring to polyspermy were seen.

In answers which did explain the cortical reaction, most candidates gained marking point two for
stating that the cortical reaction hardens the zona pellucida. Few gave enough detail of the
cortical reaction to gain a further mark.

Higher-level responses considered the context of the question and applied their knowledge of the
cortical reaction to the given protein molecules in the question, for example the sperm receptor.

(ii) Explain how more sperm cells are prevented from entering the egg cell.

e Yne hcles ks ith..the e SC@“?‘\W{&/DJ

M@@Muﬁa{awh%w nS. dhe  Zene, Pvffvcmﬁa __________________________________
Poevt Jﬂ‘(g _______ fg:&{jspefmﬂ ____________________________________________________________________________________________________________________________

N
y { ResultsPlus
/---. Examiner Comments

This is an example of a common response which scored just one mark for the second
marking point.

' . ResultsPlus
\

Examiner Tip

Consider the level of detail in your response - have you fully explained how something
happens?
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(i) Explain how more sperm cells are prevented from entering the egg cell.
(2)

Abber Sbiliatron  cobical achons ‘akes @lace , coobical

thicken... %m.@bajh ......... Ve lcabion louer ard acreseres
Cqmmlm?ga/cﬂgeé’t __________ Zone. @elluc

N { ResultsPlus
/'--.. Examiner Comments

This response gained marking points one and two.

Question 8(c)i
Candidates were provided with information regarding three species of reef urchin.

Candidates were expected to analyse the given information and use it throughout both 8ci and
8cii.
Candidates were asked to explain how scientists could have determined that E. viridis_was more

closely related to _E. lucunter_than to _E. vanbrunti.

Most candidates knew that the scientists would need to compare sequences of named biological
molecules, with DNA and mRNA being the most commonly seen molecules.

Fewer candidates could explain how this information could be used to determine that E
viridis_was more closely related to _E. lucunter_than to _E. vanbrunti.
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The diagram shows the relationship between these three species.

E. lucunter

— E. viridis

E. vanbrunti

(i) Explain how scientists could have determined that E. viridis was more
closely related to E. lucunter than to E. vanbrunti.

(2)

b&’rhamphenolﬂpeaf-}hm .............. A enekics

e G130 bf)how)(\\u)raprodm% B —

ofw\wcw%me

: ResultsPlus

Examiner Comments

This answer did not contain sufficient detail for marking point one.
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The diagram shows the relationship between these three species.

E. lucunter

— E. viridis

E. vanbrunti

(i) Explain how scientists could have determined that E. viridis was more
closely related to E. lucunter than to E. vanbrunti,

(2)

(u«, e 2tak. grw}\oc)w’ ........ Coppaiy ONA. ond RNA
Camge.m:j tjmb«,pg o, frers. e pse.. of . &:{:}\ X \24fan
‘E Dacunker Qund.. © - vambaunis

a\ -
ResultsPlus

Examiner Comments

This response gained marking point one only. They have not explained how this evidence
would have enabled the scientists to determine which species were more closely related.
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The diagram shows the relationship between these three species,

E. lucunter

] E. viridis

E. vanbrunti

(i) Explain how scientists could have determined that E. viridis was more
closely related to E. lucunter than to E. vanbrunti,

(2)

.......... T Yele geme. mulces .. E. viridis. huo.moe. similankie.................

0B ietom luctumtic . 2 thun . vanbrunhi... 0 2ma of molewlta Mide, .
Eadridy (0 M dselsy. pe(edh ...

w%u}%mwuﬂm%phzn%m

: ResultsPlus

Examiner Comments

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

Int Advanced Level Biology WBI12 01 929



Question 8(c)ii

This was the second level-based question on this paper. Candidates were asked to explain how
reproductive isolation could have led to the formation of these three reef urchin species.

Candidates were previously provided with information regarding these three species of reef
urchin and were expected to analyse the given information and use it throughout their answer.
Answers which did not apply their knowledge to the given context were limited in the marks they
could achieve.

The most common way that candidates accessed level one was by giving a simple generic
speciation explanation linked to geographical isolation. Candidates explained how genetic
variation and different selection pressures resulted in natural selection.

Candidates often accessed level two by linking these aspects to the accumulation of different
genetic information in the different populations, often linking this back to reproductive isolation.
Responses were often detailed explanations of how speciation could have resulted from
reproductive isolation but were not linked to the provided context.

Candidates who applied the given information from question 8 to their detailed speciation
answer, as they were directed to do in the question, were able to access level three. These
responses clearly linked the information from the map, phylogenetic tree, as well as the varying
proteins from 8(a) and 8(b) to give the greater depth and sustained line of scientific reasoning
required.

*(ii) Explain how reproductive isolation could have led to the formation of these
three species.

Use your own knowledge and all the information from question 8 to support
your answer.
(6)

E&ﬂﬂwl‘ﬁi{.ﬁamimﬁmmﬁj)’ﬁLrﬂlr/w’i%ﬂcgfﬂoﬂx
Jrﬁw’{m}ww-dumfvaiﬁr#xfecﬁ-kfmﬁmA;p-rm/f
ﬂv@’l,vve/emdveolvllﬁwaﬂm*g{asM"f» Wideel5 _sho comys
ﬂmgwe/},mwrtdwwf“ﬁm&#mfu’eﬂ«efgm%f%{
phD!ﬁum’pSfbuesomfofhziﬁhﬂéecw&%ﬁw{J/édeﬁfwf
hoy. . fotilizodle.... offfi. .. By hwe f fbllze. At Sowt
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a\ -
ResultsPlus

Examiner Comments

This level one response made a basic explanation covering some aspects of speciation.

*(ii) Explain how reproductive isolation could have led to the formation of these
three species.

Use your own knowledge and all the information from question 8 to support
your answer.
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(Total for Question 8 = 16 marks)

TOTAL FOR PAPER = 80 MARKS

b\

% ResultsPlus
Examiner Comments

This is an example of a speciation explanation which is not linked to the provided context
and was limited to level two.
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*(ii) Explain how reproductive isolation could have led to the formation of these
three species. :

Use your own knowledge and all the information from question 8 to support
your answer.
(6)
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N
\( /i ResultsPlus

Examiner Comments

This is an example of a level three response. The candidate has applied the given
information from the map and earlier aspects from question 8 to their detailed speciation
explanation.
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Paper Summary

Based on their performance on this paper, candidates 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 working 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 or a certain number of significant figures.

Understand the meaning of key terminology used in the specification.

106
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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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