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Introduction

We saw a wide range of responses from candidates, covering all the points that we had on our
mark scheme. There appeared to be fewer blank responses this series with some really excellent
responses from the more able candidates. The MCQs generated a range of responses, with 3(b)(i)
performing least well; candidates do struggle with ratios.

A vast number of centres are using our mark schemes and examiners' reports to prepare their
candidates; this is evident in the answers where mark points have appeared on previous mark
schemes.

Question 1(a)

Candidates performed very well in this question. Some marks were lost in the first response for
specifying a particular type of blood vessel which we felt implied that prothrombin was not
transported in all types of vessel. Other marks were lost for writing 'fibrogen' in the last response
which we felt was not phonetic enough for a biological term that candidates should know as it is
listed in the specification.
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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box [&. If you change your mind about an
answer, put a line through the box & and then mark your new answer with a cross X.

1 One risk factor for cardiovascular disease is a short blood clotting time.
One test for measuring blood clotting time is the prothrombin time (PT).

(a) Read through the following passage about prothrombin and the blood
clotting process.

Complete the passage by writing the most appropriate word or words on the
dotted lines.
(3)

Prothrombin is transported in the .. Dloed shream ~of a human,
It is converted into thrombin by an enzyme called ‘Pﬂ OP\"*%HV\
The substrate for thrombin is fﬁ(ﬁ?"‘!nnf.? <L T

a\ -
ResultsPlus

Examiner Comments

A clear and accurate response.

A
/z |

/\Vl ResultsPlus

) Examiner Tip

In questions like this, read through the passage first before starting to fill in the gaps.
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Question 1(c)

This percentage calculation did not cause many candidates a problem. Marks did get lost by
candidates who gave their answer to too many decimal places.

(c) The range for a healthy PT is between 10 and 13 seconds.

A person with a PT of 8.5 seconds was treated with a drug to increase the PT time
to 10 seconds.

Calculate the percentage increase in PT from 8.5 seconds to 10 seconds.

(1)

X\ - -
35 (M+55)= fo=

B8+ V.5% SO o answer A .Q %

N 440 (Total for Question 1 = 5 marks)
\_}e
B-SXK*= (A 5))( AOD =>

X = 222 v AT Q6| uerasdl.

ResultsPlus

Examiner Comments

This candidate chose to give their answer to one decimal place which was fine.

e

/z_ 1

// [ I|
i !

W4\ ResultsPlus
KL

| Examiner Tip

Generally speaking, percentages should not be expressed to more than two decimal places.
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Question 2(b)

We saw some very good descriptions of the structure of haemoglobin, which unfortunately was
not what the question was asking for. The command word was "explain" not "describe"; we
wanted candidates to link the structure with the function of the molecule.

We saw the first three mark points frequently from those candidates who did explain how the
structure related to the function, but rarely in any one response. Several candidates realised that
the molecule had hydrophilic R groups but then stated that this enabled the molecule to dissolve
in the plasma. The fourth mark point was rarely seen; the majority of candidates think that the
carbon dioxide binds to the haem group. Candidates are clearly confused with
carbaminohaemoglobin and carboxyhaemoglobin.

(b) Explain how the structure of haemoglobin is related to its function in transporting
oxygen and carbon dioxide. .
h&emc)%bbm 180 alobylan. Proteion. c@m\ahng <€
.....gmm. mb&?eghae.._,,.ghmn% ...................

- haemealobin. has... hydropnilie.. = AQroups SO
+hcr\- REamac\ A m%%mwemc)dﬁoplasmogm
O O S e

* hoemogidaien. NS &om\ ron. mem Qroups . T
mh\c\\b\m&—}oanax%c@\ Mmﬁrmn
«h*cum.pmted« Saotnd,. Hoe . &m% ........................

Lk has acnigher Aggenire Jor. CO2. Ao g Q.e. ........
(Total for Question 2 = 5 marks)

N

ﬂ ResultsPlus
Examiner Comments

This response illustrates our first two mark points.
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(b) Explain how the structure of haemoglobin is related to its function in transporting
oxygen and carbon dioxide.
(3)

ﬂaemog!ab’ﬂlsqgwbulﬂf@rakjﬂwlth,{wfulwephdechqm

cﬁdimhﬂ'ﬁm«mr:o{)ﬁtg?@mh{ng&l&hrﬁhltql.tccar,rfc.;mmm
dfwd.eamdnﬁ'fomttqfil,&lurgsqswpmumfrhauf

(Total for Question 2 = 5 marks)

] ResultsPlus

Examiner Comments

This response illustrates our first and third mark points; we accepted a description of the
staggered binding of oxygen for the third point.
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Question 3(a)

We have asked candidates to draw and label an artery in previous series so we saw some very
clear and accurate drawings.

3 The structures of blood vessels relate to their functions.
(a) The diagram shows part of a cross-section of an artery.

Complete the diagram to show details of the structure of an artery.

Label two features of an artery on your diagram.
(3)

lumen

Thicke wwned
WOl (funica medtio)

ef‘doi-he“um Thick outrer
Uinging wall (4+urica exiel o)

y/iResuits’F’lus
Examiner Comments

This diagram clearly shows the endothelial lining and two other layers, all of which are
correctly labelled.

A
A

U \ ResultsPlus
\-‘

| Examiner Tip

We can ask for labelled diagrams of structures itemised in the specification. It might be an
idea to identify what these structures could be and produce labelled diagrams as part of

preparation for the exam. A starting point would be past papers to see what has been asked
in the previous series.
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3 The structures of blood vessels relate to their functions.
(a) The diagram shows part of a cross-section of an artery.
Complete the diagram to show details of the structure of an artery.

Label two features of an artery on your diagram.
(3)

lumen

Smooth Musale

eadoflalial and elagin
cells

AN
ResultsPlus

Examiner Comments

This candidate has drawn two layers and the endothelial layer. They have not named the
layers but have described what the layer is composed of, which we credited once.

Qﬁ ResultsPlus

Examiner Tip

Learn the names of the layers in the wall of an artery.
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Question 3(b)ii

Candidates who thought about this question before starting their calculation realised that they
had to subtract 8 from 46 to get the diameter of the lumen and therefore could access full marks.
Some candidates used a value of 46 and others substrated 4 from 46; we allowed a consequential
error for correct calculations using these wrong diameters.

We also allowed for varying values of pi being used, from 3 to the calculator value.

(ii) Calculate the cross-sectional area of the lumen of this small vein.
Use the formula:
cross-sectional area = nr?

Give your answer as a whole number.

Jndet, 3 Jur= 46-3 '
=3% q

iR
"—f-: U‘f‘“‘”

(2)

Tochiva=

CHU1 ¢ Ny
Answer L1320 pm?

(Total for Question 3 = 6 marks)

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

This candidate appreciated that 8 had to be subtracted from 46 and then did the correct
calculation. However, they then made a mistake by rounding their answer to the nearest ten,
which we had to accept as this is the value written on the answer line.

Examiner Tip

‘f‘ \ ResultsPlus
<\

Always check the wording of the question and your calculation to ensure that you are doing
what has been asked and that you have inputted the correct values into your calculator.
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Question 4(a)

A very wide range of responses were seen to this question, which scored surprisingly low.
Candidates did approach the question correctly, dealing with the gills, the lungs and the skin
separately which could have accessed the three marks. However, very few put the biology into

their explanation and omitted to explain the importance of these structures in obtaining oxygen
from the water or air.
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4 One function of the heart is to transport oxygen from the gas exchange surface to
the cells.

(a) The gas exchange surfaces of a frog change as a tadpole develops into an
adult frog.

The graph shows some of these changes.
100

80 ; I
—
Percentage of g ry=

oxygen uptake }
(%) 40

1w

20 = Em e
: qills X

1l
L1

<3

N 1
0 i |

ot T !

Young tadpole Tadpole Young frog Adult frog

using oxygen using oxygen using oxygen using oxygen
in the water in the air in the air in the air

_d
T
T

Development

-
L

The contribution to gas exchange of the lungs, gills and skin changes as a tadpole
develops into a frog.

Explain the importance of these changes.
Youne (3)
Bs. atdodpole trogs live . wakes therepore oxgaen can.

....... pet be.  vphlen oy suin and gills i the eden s a
....... fodpole ey tolbe sxugen prom He cer ond (ungs stort
Yecawing. oxyaeas. and qlls less. As o ovag frog lungs..

............. SA:V.rodia...50..okaaen. s diptused lese by slins and..

............... %mmhngwmm&r%umghw&
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M,

Y / ResultsPlus

Examiner Comments

This is a good response as this candidae has clearly linked gills with getting oxygen from the
water, lungs with getting oxygen from the air and, if we piece what they have written
together, we can pick out that skin is used to get oxygen at all stages. They have also
explained why skin is less used in an adult which scores them the converse of mark point
four.

Question 4(b)

We saw lots of different ideas for the similarities and differences but some responses did not gain
marks as they were not accurate enough.

Many responses did not score a similarity mark as they simply stated that both had atria or both
had atria and ventricles. We felt that given there are clearly two atria and one ventricle, a
candidate should state the similarity as being two atria.

For the difference, mistakes were made in giving the number of chambers in the frog's heart as
two instead of three. Marks were also lost by candidates who wrote about the mammalian heart
and not the frog's heart.
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(b) The diagram shows the structure of the heart of a frog.

/

Give one Jmllaﬂty and one difference between the structure of thisheart and a
mammalian heart. -

- (2)
Similarity

%S\.’k Neoks. W Jodvto e

Difference

: ResultsPlus

Examiner Comments

An example of a clear and accurate response.

Int Advanced Level Biology WBI11 01 13



(b) The diagram sf;ows the structure of the heart of a froq.

Give one similarity and one difference between the structure of this heart and a
mammalian heart.
(2)

Similarity

Boha  howe . Ewo. . odr' Cs

Difference
| F:mj hemkkm,ﬁw?vswhmsep olnd.

\

\( { ResultsPlus
/--.. Examiner Comments

A high proportion of candidates chose to write about the lack of a septum in the frog's heart
which was acceptable for a difference as well.

Question 4(c)

Candidates are unlikely to have seen a diagram such as the one we gave them in this levels-based
question. We were pleased at how few blank responses there were, with many candidates at least
describing what the diagram was showing using the numbers given. There were also some good
descriptions of gas exchange surfaces. However, more than this was needed to access the level
two and three marks; the command word was "explain", so we needed to read how the
information in the diagram enabled the frog to provide their cells with enough oxygen.
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The cells of the frog need oxygen to survive.

Use the information in the diagram to support your answer.

(6
- high pérentage. of. umdmnpmmpmjmluhgs%mﬂqn

‘;crr QASNCNUNGe,
@ \ungs. «mtoin. a\ueoil wﬁhloﬂge Sw'race e, capillames...

ﬁmummrymecelﬁhmlo\yeyolrounoifmmlvmh.s;hmrc,
ARSI ehiseass Olist(e., Increase. the yexte of ohittusion ok
... 2. oXvgen. Inuwease the. yote OF gos exchomge...
@ large cnrtue area ot Skiv. orense the vote r)f WYgen )
ohﬁu&m. IAeUR. W02 vorte ot gus.cxdnovygpe....
B oy deoxy genored blundl becomes. Owgenmeqbloml

£ oTrey throudn Skila. mnqmngsfaw@{nmeubéwd
_hensenel bAdk X0 heewt

@ hrqh Pereentoge of OrYgencied blood pump. .

et to e cels Yor respin

WHSER. ot—qu, Cell sdicdn s, coaaom i i€ Tne, blond...

respivedivn, and obtaia the .

@mmfape,rcwtagethwdpmmp-t»lmngs—#erw}qw

- becuuse 1ung datnve wae fester e Ok dliftusion and tuster. .

QUS €A chungl. (Total for Question 4 = 11 marks)

iﬁ ResultsPlus
Examiner Comments

This is a clear response and we can pick out three explanations which includes why more
blood flows to the lungs than the skin. Five marks can therefore be awarded.

Int Advanced Level Biology WBI11 01
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\ Examiner Tip

Generally, the key to scoring well in a levels-based question is to write a little about a lot and
not a lot about a little. When the command word is "explain”, the higher marks are usually
for the number of explanations made which are relevant to the question. The explanations
themselves are generally very straightforward. In this response, all the candidate has really
told us is having both lungs and skin as gas exchange surfaces increases the uptake of
oxygen, cells need to be supplied with oxygen for respiration and more blood is pumped to
lungs than skin as the lungs can take up more oxygen.

16
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Question 5(a)

This question did not score quite as highly as we expected. A high proportion of responses
described semiconservative replication, which could have accessed the marks if the candidates
had made it clear that both strands are used for synthesising new strands against.

| 5 When an organism grows or increases in number, cell division takes place.

(a) When a cell is preparing to divide, DNA synthesis takes place.

Explain how two identical molecules of DNA are produced.
(2)

.lSm|—cﬂn$ﬂruntiuaNPlimtmnnfDNAmh.mLL
e DM e lganl wnpdads. ... Lni’hﬁhh‘mﬁa‘bﬁrm%mﬂnh

of hucleorioles
.................. 3Cm\pkma.mm}bax,pumj‘('o.hnﬁmhsmd#ﬁrmw-v

ST 1 £ ot & ¥= % O /) L7 WO 1 % 77N &

— b o Ea.nhpmﬁ"“°{£axl&c.owtm‘nsnnl-]nngmmlsfmdmt?‘\ .....................

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

This candidate has written a description but does pick up the marks as it is clear that both
strands are being used as templates.

lf \ ResultsPlus
\

Examiner Tip

A common error was to state that complementary bases line up against the parent strand -
nucleotides, which consist of a base and a phosphate group and a deoxyribose, line up.

Question 5(b)

We have asked about the roles of mRNA and tRNA in previous series and it is clear that centres
are using these mark schemes to prepare their candidates for the exam as we are seeing more

accurate responses.

Int Advanced Level Biology WBI11 01 17



(b) Protein synthesis increases as a cell grows.

Describe the roles of messenger RNA (mRNA) and transfer RNA (tRNA) in
protein synthesis,
(3)

MENA D Avomscrighiawn . FOuAs. sund . Complosdoms @ aamkiteme Stamd . \eak.......
(homsciian

AAAAOS. §... ho. OAL . TULR. 6R... oty 0F.... ONA.. SRQUOAAS. . A LN A AVBAX
OV 0k AMSAIAML. WM. eapfo olatian, ... K0, i0some,. (BosR av. on ELY., o

EENA. =% AOMICOATAA . TENA A0S OAMACOdO.. WAL, (ABL. . SRRCARYS. CAMAMAAR,  ALLA.....

M o080 W INA  amA Ualds

,--":;\

N { ResultsPlus
/--.. Examiner Comments

This is an excellent response, illustrating all our mark points.

A\ ResultsPlus
<)

) Examiner Tip

It is probably safer to write words rather than replace them with symbols; in this case write
'involved in' instead of using the arrows.

Question 5(c)i

There was a range of ideas about the possible advantages and disadvantages of the Voronoi
diagram; more marks were awarded for the advantages than the disadvantages.

A number of candidates did not appreciate that they were supposed to be suggesting
disadvantages about the format of the diagram; we saw a lot of responses where they wrote that
the 'other molecules' should have been named or that the diagram did not show the sizes of the
molecules.
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(c) The Voronoi diagram shows the proportions of molecules in a bacterial cell.

The area of each labelled part of the square is proportional to the percentage of
the dry mass of that molecule. The shape of each part has no meaning.

mMRNA /other molecules

|- glycogen

(Source: http://book.bionumbers.org/what-is-the-macromolecular-composition-of-the-cell/)

(i) Give one advantage and one disadvantage of using a Voronoi diagram to
present thls information.
. . _ (2)

Advantage :

Yo Con. rj&rlﬁ See '\&Qiue &mfb-b .....

e %Lﬁ-\ce \n Q \9&&«& Cqu -

J

Disadvantage

“““““““““ Eén tm\' M&J& H'Te m& Uagr’u%l\me

/ ResultsPlus

Examiner Comments

This is an example of a response that scored both marks.
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Question 5(c)ii

This was the second levels-based question in the paper and it turned out to be the more
challenging of the two. Many candidates worked out that all they really had to do was to give us a
function of each molecule linked in with how the levels would change; however vague responses
cost marks. For example, we really felt that an AS level candidate ought to be able to tell us that
MRNA would increase as it was needed in transcription and tRNA could increase as it was needed
in translation and not simply that they were needed for protein synthesis. We knew that only
more able candidates would correctly write about a change in the proportions of each molecule,
which is why it was one of the two possible discriminating points for full marks.

*(ii) The proportions of these molecules change as a bacterial cell prepares
to divide, as it divides into two new bacterial cells and as each new
bacterial cell grows.

Discuss how the appearance of this Voronoi diagram might change:
= as erial cell prepares to divide
in one of the new bacterial cells produced

e a

= as one new bacterial cell increases in size.
_--"'-'_"""'-.____

e —

Give reasons for these changes to support your answer.

A boderal all pmpo«élodada e ik éﬂf’w% 50 DA M“
',m/ . pmpa‘hﬂ“of %‘WN"
W Syt ﬁ% Awll Prtfnss
.. “Pfds me. uad {"or prgmlh gm‘%w wears DA pmﬁbn
Al lise wp worespaa onthe Gaasm,
b0 lile lag cpaee, Yo e esbodtal gl e PNA o lte Hht samemson
"“\l.ﬂlotgbﬂimo.& S nne el i ¢ aid." donhia). e all m, WS:LI | hoxe logg )
mml for dw.swn ke m" thmf ;L? Siza R A LD
on

aaamﬂ n ?robhﬁghfh&u (raneerphon and tranclitin) Dok
wil a0 inaeate i size 65 hoy moleales o m.#eaod ik s
vl mombiane s nmade us wel 5, Phospho

@ gl lor pmpmn all bt wnb‘
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%
\-\.

N / ResultsPlus
/'--.t Examiner Comments

This response is one of the best we saw, scoring the full six marks.

W4\ ResultsPlus

\ Examiner Tip

To avoid any ambiguity, this candidate should have written two separate statements about
MRNA and tRNA, stating clearly that mRNA is used in transcription and tRNA is used in
translation. We gave them the benefit of the doubt as they had written mRNA before tRNA
and transcription before translation, and the rest of the response was very clear.

Int Advanced Level Biology WBI11 01
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*(ii) The proportions of these molecules change as a bacterial cell prepares
to divide, as it divides into two new bacterial cells and as each new

bacte:ijlj_cgﬂJmm

Discuss how the appearance of this Voronoi diagram might change:

« as a bacterial cell prepares to divide
+ in one of the new bacterial cells produced
+ as one new bacterial cell increases in size.

Give reasons for these changes to support your answer.
(6)

]/Ulmm e b&aﬁwm, mﬂ rr re.s .. o‘r'l’m{ﬁ-,
e DNA reed o ze,/ylm.h on_ sy \ thate fhe 8o sapert
mijw INA . 4o the nwmlbpr vf PNA / .....................
Thereeste. S
Wl’lﬁh Jewy.... lmo-!enml 4*6”5 Jmo‘lumw{, o e new.....
09“5 the. mRNA ‘HZNH (| Tnoreast o odo ...

a\ -
ResultsPlus

Examiner Comments

This response illustrates how a straightforward response can pick up marks. This candidate
has explained the changes in three molecules: DNA, mRNA and tRNA, which is the criterion
for four marks.

Question 6(c)

The data presented in this graph was fairly straightforward and at least two of the marks were
relatively easy to pick up.
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(c) The graph shows the effect of temperature and cholesterol on membrane fluidity.

L)

-
e
-

with cholesterol

Membrane fluidity

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

A J

Temperature

Describe the effect of temperature and cholesterol on membrane fluidity.

(3)

Wcngose, m‘}'fq.aml wﬂ‘[wll- akek&k!fﬁt
with CWHW( IE inalese.. ftrm(fﬁ

iﬁ ResultsPlus
Examiner Comments

This response scored three of our mark points.

Question 6(d)i

See below.

el g, e

Int Advanced Level Biology WBI11 01
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(d) The table shows the composition of protein, lipid and carbohydrate in three
membranes, A, B and C.

A 49 43 8

B 54 42 4

C 75 25 0

(i) Calculate the ratio of protein : lipid in membrane A.
Give your answer to 2 decimal places.
m

"\3 %3
l.lg )

/ ResultsPlus

Examiner Comments

A clearly laid out calculation.

/Ii'
\,ﬁiﬁﬂ!ﬁp"‘s

Although you do not have to show your working on a one-mark calculation, you are
probably less likely to make a mistake if you follow the calculation through logically and
written in front of you.
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Question 6(d)ii

It is clear that centres are showing candidates how to effectively answer "compare and contrast"
questions. We are seeing far fewer separate descriptions of the items being compared and we
are seeing more responses that include both similarities and differences.

(i) Compare and contrast the composition of these three membranes.
(3)

....... .. E.M\M\ltmhs‘rnkﬂé ml}rpds Aonlm

b osah B do b, cabbs, uhoo st
bt st C u&& Meabre.. at.m ..
pl\ldhh \’m \west ?ermkae oL [@Mmmfm&.l\ ebiases. AA&L B

.
b Mot s b Y gl

.....

wush& ot ) s e m&, m.ﬁ

.'\ o
iﬁ ResultsPlus
Examiner Comments

This response illustrates all four of our possible mark points.

Int Advanced Level Biology WBI11 01
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(ii) Compare and contrast the composition of these three membranes.
(3)

e NNROTACS AN ENYEL. membranes . contRin..proteins.. snd. ipids,
AL Yavee mempyangs. NRYVE. . B.nigher. erotein.. ...
peycent @9l . than \ipid pevcentage

o Niderences v Only  membyane. A anmd B have pecentzgs..
W5 L hehydrete. memboamne  C does ety
Memprene . Conza e niglust. petentRye.....

N,

<{ < ResultsPlus
/---. Examiner Comments

Another illustration of all four points, clearly laid out to cover both aspects of the question.

Question 7(a)

A high proportion of the candidates answered the question in the way it was designed for, by
writing about the R groups. When we saw candidates' responses we felt that the question could
be correctly answered with comments about pH and temperature so this idea was added into the

mark scheme.
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7 Plastic waste can cause damage to the environment.
Some microorganisms produce enzymes that break down plastic.

Scientists are using protein engineering techniques to modify these enzymes to
improve the way in which they break down plastics.

These modifications include:

- changing the properties of the active site

« making enzymes more stable at higher temperatures
+ increasing the size of the active site of the enzyme.

(a) The interaction between enzyme and substrate can be improved by changing the
properties of the active site.

Explain what determines the properties of an active site.
(2)

e 0.

'ﬂeenzjmc, ﬂf ffuaj ot loHLs f’wm bond .

Aach s Lj’«"‘"" AOMQSOJ iSM’Frpfe!ﬂ'dﬂr;d

de/“ff mine . e Py fes ot ‘?d\ﬂf‘lslfﬁ .

ResultsPlus

Examiner Comments

This candidate has taken the R group approach, scoring two marks.

Question 7(b)i

The effect of temperature on enzyme activity is a frequently tested specification point so we were
surprised when a high proportion of candidates wrote about the content in mark points one and

three only.

Int Advanced Level Biology WBI11 01
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~ (b) (i) Some types of plastic break down at higher temperatures.
These temperatures are too high for some enzymes to be active.

Explain why some enzymes cannot function at high temperatures.

(3)

N \m%\\ lemperaluwer R anu upd. bk o vmd»\

&vnhﬂh Zume.... on& @?4“"’— Si\f ..... ‘alng
Shag. ‘nv- Subs}m A and Bind. -lb
achve ilk b be boken down

Z ResultsPlus

Examiner Comments

This candidate did score mark points two and four, as well as mark point three, but
unusually omitted the first mark point which is the link between high temperature and what
happens.

(b) (i) Some types of plastic break down at higher temperatures.
These temperatures are too high for some enzymes to be active.

Explain why some enzymes cannot function at high temperatures.

At Wb fopdec o] firch o9y bitbe He

(3)

l/w“ Radf g HM B lan.- Wy Ll‘u« ﬁ o 74:3

A e it e Fly shobe Al S dhu) Lich

L“Jm M JL‘qw d[ fe “ffﬁ“— LT mJ T f..lffoé e [

foed w6 P e ster Thof ot hoh Foputey
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Examiner Comments
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A clear response illustrating all our mark points.

Question 7(b)ii

In response to this question, candidates could describe what changes could be made to the
bonding, scoring mark point 1. Mark point two was rarely seen and mark point three was
awarded for the alternative idea given in the additional guidance. However, this mark was not
awarded to those candidates who referred to no change in the enzyme; we really wanted active

site.

(i) Changing the bonding in the enzyme can make it more stable at
higher temperatures,

Suggest why changing the bonding could enable enzymes to work at

higher temperatures.
(2)
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N

) { ResultsPlus
/---. Examiner Comments

This candidate did write about the extra heat energy that would be needed to break the
stronger bonds but were not specific enough for the third mark point.

@4\ ResultsPlus
<)

) Examiner Tip

When writing about enzymes, check that you are supposed to be referring to the active site
in your answer. A reference to "simply the enzyme" is going to be too vague.
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Question 7(b)iii

Candidates tended to find this question relatively straightforward and scored the marks, provided
they wrote about the active site.

(iiy Suggest why changing the bonding could affect the binding of the plastics to
the active site of the enzyme.

LTha oond cn 0 TOAMNLORS.. Shone 0%
QULe SFC S0 ho00NG IT  wWowWad dononge
ol gE  and The

(2)

An example of a clear response scoring both marks.
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Question 7(c)i

We saw quite a few responses that referred to an increase in surface area speeding up the
reaction which we did not feel would quite work, so we chose to ignore suggestions of this
nature. Very few candidates specified the entering of the substrate into the active site so mark
point one was generally awarded for the additional guidance idea of more collisions, providing a
reference was made to active site. A reasonable number of candidates scored the second mark
but the third one was rarely seen.

(c) A larger active site could affect the activity of the enzyme.

(iy Suggest how a larger active site could increase the rate of breakdown
of plastic.

N

) { ResultsPlus
/---. Examiner Comments

This response is one of the better ones that we saw.
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Question 7(c)ii

There were a number of ways in which candidates could answer this question, however only the
more able ones scored the mark.

(i) Suggest why an enzyme with a larger active site may be less active.
(1)

H’hg[f['mw‘fhﬂﬂtﬁﬂfﬁﬁqttMkoﬁMﬂy’bﬂt%ﬁﬂfi/‘ﬂﬂH&myff

%

[ ™, .
\( / ResultsPlus
/'--.‘: Examiner Comments

A response such as this was more frequently seen, picking up the additional guidance mark.

Question 7(d)

Candidates found this question challenging but it had deliberately been targeted at the more able
candidates. The second mark point was most frequently awarded with very few candidates

picking up a second mark.
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(d) One way of improving the activity of an enzyme is to link it to a different enzyme.

The diagram shows two different enzymes linked together.

enzyme 1 enzyme 2

Enzyme 1 is the enzyme that is engineered by linking it to a different enzyme,
enzyme 2,

[—/—_u_\—\\
Enzyme 1 breaks down plastic intdﬁhort chains of monoprers. f

Enzyme 2 can break down these short chains into individual monomers.

Explain why linking these two enzymes together wllhe breakdown

of plastics.

(2)
m&mmm:rslqmmlﬁﬁwmww}ghemmz
Auld. 1nereose.. oS My e leser. 'ﬁ:&dha( s ool vnneas,
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a\ -
ResultsPlus

Examiner Comments

The second mark point is illustrated in this response.

Question 8(a)

This calculation scored quite well, with the majority of the candidates arriving at their answer by
the first method given in the mark scheme. As expected, a number of candidates only scored one
of the two available marks as they either did not express their answer in standard form or else
expressed it incorrectly.
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8 Gum disease affects up to 90% of the world’s adult population.

Gum disease has been shown to be associated with the development of
cardiovascular disease (CVD).

(a) Towards the end of 2023, the world's population was 8078 799 080.
Approximately 70% of this population were adults.
Estimate the number of adults in the world.

Give your answer in standard form.
(2)

40% %X [OURMAAORO

= B& BBIVBQ 3B

- B-66 x\o"

q
Answer ... B e XIO ...

.aﬂ"'-:l;\

N { ResultsPlus
/--.. Examiner Comments

We decided to allow 5.66 x 10 9, which is how a number of candidates expressed their
answer.

” V ResultsPlus
~<_\

| Examiner Tip

Expressing an answer in standard form is a requirement for a calculation in many of our
papers so make sure you are able to do this correctly.

Question 8(b)

Cardiovascular disease is covered quite extensively by our specification so candidates are very
familiar with the topic and the risk factors associated with the disease. There are quite a few risk
factors to choose from so it was a shame that quite a few answers were too vague, simply
referring to healthy diet, balanced diet or low fat.

34 Int Advanced Level Biology WBI11 01



(b) The development of gum disease can be reduced by good oral hygiene.
This is one example of a healthy lifestyle.

Give two other examples of a healthy lifestyle that can help reduce the risk
of CVD.

A

) { ResultsPlus
/---. Examiner Comments

Exercise and no smoking were probably the pair of risk factors most commonly seen.

Question 8(c)i

We have not asked candidates to define 'correlation' for a while now. We saw a whole range of
answers, some were textbook definitions whilst some were poorly worded to suggest a
causation.

() Give the meaning of the term correlation.
(1

TR fendeocy of Q pomiRbies o cuaudr OGEAUB: e

i fottane Cn Oue yOUCRMITe LS PEARCH X o) s01NDR Lh auoHeed VRYDIoC)

A

¢ { ResultsPlus
/--.. Examiner Comments

This candidate has given two separate definitions and can be awarded the mark as they are
both correct.

” V \ ResultsPlus
\

| Examiner Tip

We can ask for a definition of any of the terms used in the specification. It is a good idea to
compile a list of these terms with acceptable definitions; use past marks schemes as a
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starting point.

Question 8(c)ii

Candidates know the CVD story very well so many easily picked up our first and second mark
point. However, candidates are not so good at selecting the term 'valid' and applying it
appropriately. Mark points three and four were less frequently seen.

A number of candidates did not realise that the number of neutrophils was being used to assess
the extent of CVD so some responses talked about the neutrophils causing the disease; we tried
to ignore this wherever possible, particularly in awarding our third mark point's alternative.

(ii) It was important that all the people in the study had similar blood pressure
that was within a healthy range.

Explain why this was important.
(3)

LS. teon iovpevkemk 0o comked - 0> hiaw. bloed
_onessong 15 o vist. factey fer Cu0. ool Tt coused demaort
Lo be endotheial lindne. 0F Yolood vemeRl - amd twis
L0 howe . coudtd. an. Deeiene. . of Lokl nood celN -
. OO Sa. by coas. 10 thied e Studed

....... (JJOD\JQ)\\C)‘

/'--:“*. Examiner Comments

A good clear and accurate response.

N
\/ / ResultsPlus

Question 8(c)iii

A very high scoring calculation with the majority of candidates able to insert values into the
equation. Very few candidates expressed their answer with a recurring value so presumably
centres have been using our reports to effect.
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(iii) Calculate the blood pressure of a person who has a systolic blood
pressure (SBP) of 11.0kPa and a diastolic blood pressure (DBP) of 6.7 kPa, using
the formula:

SBP + (2 x DBP)
3

3
Uxle sl 2xb.7X[0 )

3

blood pressure =

(1)

2 §1%3-97%

Answer 9”}17 kPa

N { ResultsPlus
/---. Examiner Comments

Unfortunately this candidate did not think about an appropriate number of decimal places
to express their answer to; we felt that we could not justify this number.

'f \ ResultsPlus
\

| Examiner Tip

Deciding on how many decimal places or significant figures to express your answer to is a
maths skill that we can test you on.

Question 8(c)iv
The answer to this question required the rest of the CVD story so was a high scoring question.

However, we did identify one misconception: a number of candidates think that a blood clot is
the actual cause of CVD.
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(iv) The scientists assessed the damage to endothelial cells.

Explain why damage to endothelial cells might be an indication that a person

is at risk of CVD.
(3)
...... ﬁcw!ﬁWh o Cnde Yl i‘M\im‘h.a;M
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<{ < ResultsPlus
/--.. Examiner Comments

This illustrates a good response. Blood clots may well form, as stated by this candidate, but
there is no indication in this response that they actually cause CVD.

Question 8(c)v

Candidates always find 'comment on' questions difficult to answer, either because they cannot
express themselves clearly or simply because they do not make enough points in their responses.

Candidates often make a comment about error bars, or a lack of them, but frequently they do not
go on to show that they understand what the significance is. This was seen in this question so
mark point five was not awarded that frequently.
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Comment on the relationships between the number of neutrophils and the
proportion of healthy endothelial cells of the males and females in this study.
(4)

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

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

_ Cells *""MAUQS

] ResultsPlus

Examiner Comments

This candidate did appreciate the significance of the error bars and was awarded mark point
five, together with two other marks.
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Comment on the relationships between the number of neutrophils and the
proportion of healthy endothelial cells of the males and females in this study.

rPeeTQ A l‘]

F-rbnthmlt.uﬁ.'ﬁm.l&,ﬂe_.wv'?hm_j
Lenlothelial . clls deweasc . GED .t awde £ nestapls
ﬁlbﬂ.ltﬂl}*tmgMluhn.umsmmﬁr"?‘flcrfm’*h

l“lplwtﬂmmalum[uhﬁmalmgw-\d-
mmjm,walmlsmhfg.;Tuhmﬁ
T LI T SO -2 S .sfa.é.-ﬂﬂﬂnalr_, S 1 SR 3 S N
S el Loy mhﬂ,mt.imt_)‘ﬂmla
a@‘dﬁ’ﬁmmh&.mnmmb

/ ResultsPlus

Examiner Comments

This candidate did not demonstrate an understanding of the lack or error bars. Nevertheless
it was a good response, scoring three marks.
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Paper Summary

Summary
A few suggestions for improving candidate performance are given below:
+ Candidates should avoid repeating information in the stem of the question in their answers

as this will not gain marks.

+ Candidates need to take notice of the mark allocation for each item to help them decide if
they have written enough points to be awarded that many marks.

+ Candidates should consider the questions asked in the early question parts as they are quite
often trying to give a clue as to what is expected in the latter question parts.

+ Candidates should check the command word for each question before attempting their
response. The meaning of each of our command words can be found in appendix 7 of the
specification.

+ Diagrams should be drawn carefully so as to be an accurate representation, and labelled
carefully.

« Candidates should be familiar with the maths skills outlined in appendix 6 of the
specification.
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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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