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Introduction

This paper generated a range of responses with some excellent ones from our more able
candidates. There was only one levels-based question this series and it performed similarly to
recent series' levels-based questions, with centres clearly schooling their candidates on how to
approach this style of questions. The MCQs did not cause candidates any problems with the
exception of 4(b)(ii) and 6(b)(i); ratios always cause problems for many candidates and 6(b)(i)
needed the question to be read very carefully. There seemed to be very few blank responses.

Question 1(c)

Candidates coped well with this opening question, using the information in the photograph to
give their reasons. A few went into far more detail than was necessary but we ignored this, picked
out the relevant statements corresponding to the mark scheme and hoped that they would not
have wasted too much time.

(c) Suggest how the rats and goats destroyed the wildlife,

Use the information in the photographs to support your answer,

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

This is an example of a typical response where the candidate has used the information in
the photograph to answer the question.
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Question 1(d)

A range of responses were seen for this question. A common mistake was to state what
information would be needed without actually telling us how it would be obtained, thus not really
answering the question. The mark point that was seen least frequently was the last one, which is
the one that completes the story of the question.

(d) Describe how to determine the biodiversity of Redonda to show the effectiveness

of the conservation project.
(3)

LBlostivenyiby  jnoleyw  Cone pe  wweges

L0F ittereany  Sgecded  of worin  elewats eveh Sviveeds  foruwed o g

o e objeviesd. \€ congevveen  juccetgful, WOMA nuumabwr of

Lovaenisnnt anel  SPceirs  SVeMAOA VNG e

(Total for Question 1 = 7 marks)

N,

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

This is an example of a very clear and concise response which makes it very clear that both
the number of different species and how many of each species that there are would be
needed to determine the biodiversity index.
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Question 2(a)

We have asked for a definition of a pathogen in previous series. There were some very accurate
definitions which we have listed before in previous mark schemes.

2 Treatment of patients with antibiotics can affect the composition of their gut flora.
(a) Gut flora are important as they help protect the body from pathogens.

State the meaning of the term pathogen.
(1)

Muoroorguamsmms, . mostly. Oocl. backeric. o
WICUSeS —that  conse  deseases.,. amd ..

ANy theboc% _______________________________________________________________________________________ e

.-""'----lI

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

From this particular response, we could pick out one of the acceptable definitions: a
microorganism that causes disease. The reference to 'bad bacteria' is not wrong but too
colloquial to be accepted at A level and 'harm' is too vague.

P
gt

\

| Examiner Tip

We can ask for definitions of any of the terms used in the specification. It is a good idea to
produce a glossary of these terms, using past paper mark schemes where possible.
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Question 2(b)

Asking a candidate to give a definition of an antibiotic is a question that has appeared many
times and it was clear that some candidates had learnt textbook definitions verbatim.

We did still see some of the common errors that we have seen in the past such as confusion
between antibiotics and antibodies, the idea that antibiotics can kill viruses and omitting to tell us
that they are some sort of chemical.

(b) State the meaning of the term antibiotic.
(1)

o Chemi Gl Ted Sest@y oy i \Wbin Mo agoA R becterhy

\'\.

¥ / ResultsPlus
/'--.t Examiner Comments

This is an example of an acceptable definition.

Al | 4 [
4\ ResultsPlus
\ Examiner Tip
Make sure that you are clear about the differences between an antibiotic and an antibody

and check both the question and your answer to make sure you are writing about the
correct one.
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Question 2(c)i

Although we put the word 'variety' into bold, some candidates either missed this or else did not
appreciate its significance and only focussed on one or two of the types of bacteria shown.

(i) State one conclusion about the effect of the control on the variety of bacteria
in the gut flora.

b yps oF brderM frerad (B 4) , Wreer He

2 o} b0l A i, factelic < dachrom £ puo¥

"He ¢ o2

ﬂ ResultsPlus
Examiner Comments

This response illustrates both our possible acceptable answers.

CN4\ ResultsPlus
\

) Examiner Tip

Read the question carefully, looking out for a word or words that we have put into bold as
these will be directing you to a specific requirement of the question and therefore in the
answer.
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Question 2(c)ii

This question saw a large range of responses many of which were unfortunately incorrect or not
appropriate. We did allow quite a generous range of values in our mark scheme as it was
designed to be an estimate made without the use of an angle measuring tool. We did feel that an
estimate given as a percentage could not be to anything other than a whole number.

(i) Estimate the decrease in the proportion of bacteria type C in the group given

the antibiotic.
(1)

ANSWET .o e

%
\ Y

/ ResultsPlus

\(/'--'. Examiner Comments

This candidate selected to give their answer as a whole number which was appropriate in
this scenario.

- r
- r.

. ResultsPlus
<\

Examiner Tip

One of the maths skills is selecting the appropriate number of decimal places or significant
figures that an answer should be expressed to. If we have not specified how many of either
of these in the question, it is up to you to decide what is appropriate.
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Question 2(c)iii

Candidates clearly know that antibiotics do not discriminate between different types of bacteria.
Many can explain why but did not apply this to the context of the question: the gut bacteria.

(i) Explain how treatment with antibiotics can affect the gut flora.
(2)

X% A N orliael ﬁawﬂlﬁl\&wmh\\or}l ........
T J%%mﬁ-ﬁmwmrl Wherote  \or¥wten oud
-lb—hrn\eqc.&quﬂhgnnm\oq&m
i—ﬁwk\\ao-hﬁm&j\bﬁ'h‘h@\ | (Pephangysnn). ind.

(Total for Question 2 = 6 marks)

N,

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

Like the candidate who wrote this response, most candidates picked up the first mark point
but they did not use the information in the diagram to help them to extend their answers.

ol
A=

- 4 \ ResultsPlus
\

| Examiner Tip

If a question is asked in the context of some data and is asking you to explain something,
then you need to explain that data in your response.
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Question 3(b)i

This was a straightforward calculation which scored highly except by the candidates who had not
appreciated that their answer had to be given to one decimal place. Very few candidates
expressed their answer as a recurring value which was encouraging to see, as this is something
that we have commented on in previous series' reports.

(b) The graph shows a cooling curve that can be used to determine the time of death

of a mammal.

100

95

Body temperature 85
/°F

el

75
70

65

]

K

0

5 10 15 20 2
Time after death / hgurs

(i) A mammal had been dead for 15 hours.

Calculate the body temperature of this mammal in °C.

Use the formula:

5 x (temperature in °F — 32)

Temperature in °C =

9

Give your answer to one decimal place.

Sx(’%‘-‘% *-52)4.

Cl

= 26AM

5

Answer ...

(2)
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.a'lll\ —
yfﬁ ResultsPlus
Examiner Comments

This is a clearly laid out calculation which gives the correct answer.

—
-

/z.-' -

e

P4\ ResultsPlus
\

~_ Examiner Tip

Do not express your answer as a recurring value; always round the value up or down as
appropriate.
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Question 3(b)ii

The majority of candidates scored highly on this question; there is a good understanding of the
effect of body fat on body cooling.

(i) Explain how this cooling curve would change if the mammal had more
body fat.
(3)

a/JrLoab;_%a[zxs .......... c.a.a).’gru.}]‘ve_

a\ -
ResultsPlus

Examiner Comments

This response is particularly succinct
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Question 3(b)iii

As with many calculations where values must be read from a graph and used, there was quite a
degree of flexibility on the values allowed, provided they were expressed to an acceptable
number of decimal places. We also had to allow for the different methods candidates could use
to calculate or read off their intercepts and gradients.

(iii) The equation for the cooling curve shown in the graph can be used to
determine the time of death.

Write the equation for this cooling curve, using the format:

y=mx+c

65,5 ~ag =-\"32 (3)
2S5 -0
C- 9
A= —-\.32 X449

(Total for Question 3 = 9 marks)

Th- 2 _ (318 )¢
65-5 ¢

l9 . -5
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N

i{ < ResultsPlus
/--.. Examiner Comments

This response has been laid out carefully and the candidate has expressed their equation
appropriately, using probably the most frequently used values.

.-"'. \-

"' 3 ResultsPlus
\

| Examiner Tip

It always pays to show your working, especially in calculations worth more than 1 mark.

(iiiy The equation for the cooling curve shown in the graph can be used to
determine the_time of death.

Write the equation for this cooling curve, using the format:

y=mx+c

?h @: {3}
m= T =il

= 99-6r_

5~2y ¥

T Ciyp oo 19420=99

Answerj'—"—_g—l'f‘??

(Total for Question 3 =9 marks)

N,

W < ResultsPlus
/'--.. Examiner Comments

As a rule of thumb, we expect candidates to evaluate their answers and not leave them as a
fraction. However, we felt that this was an exception to the rule and that a value of -4/3 for
the gradient was appropriate.

ol
A=

- 4 \ ResultsPlus
\

| Examiner Tip

Calculations should rarely be left as a fraction; the actual answer should be worked out and
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expressed to a certain number of decimal places or significant figures.

Question 4(a)i

Percentage calculations seem to score better now than they used to do. Presumably centres and
candidates are more prepared for the 10% of marks that we must assign to maths skills and know
that this frequently includes a percentage calculation.

Generally, we feel that a percentage should be expressed to a maximum of two decimal places
unless we have instructed otherwise.

4 Tigers are on the verge of extinction, despite a recent increase in numbers.
— e’

In 2010 there were 3 200 tigers and in 2023 there were an estimated 5 574 tigers in
the world, . - -

The Bengal tiger is the most abundant with approximately 3 100 animals in India and
its neighbouring countries in 2023.

The photograph shows a Bengal tiger.

(Source; © Zoonar GmbH / Alamy Stock Photo)

(a) (i) Calculate the percentage increase in the total number of tigers in th d
from 2010 to 2023.
. - (1)

\
ey

M =74.1875
c:,?q“l'!.

Answer . T %

14
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.-""F--:

N { ResultsPlus
/--.. Examiner Comments

This candidate selected to express their answer to one decimal place which was
appropriate.

P

r 1

(M4 ResultsPlus
\_; Examiner Tip

When preparing for exams, ensure that you know how to carry out the maths skills listed in
the appendix of the specification.

Int Advanced Level Biology WBI14 01
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Question 4(b)i

Very few blank responses were seen for this question but responses by the less-able candidates
tended to repeat the question without giving reasons for the importance of looking for tigers in
the mountains.

(i) Before the Tiger Action Plan was started, canservation groups had to prove
that tigers were present i{ Bhutan,yspecially in the mountain regions shown

in the secong map.

Give two reasons why this was important.

i un&km\ onthe. Ach'm P\an

ik a5 a bmmﬁ:.saww
repmdaabﬁm Sofatitt mml@_ﬁ utr
G to ncreage @o

.-'-"'.\

Y esuits'F'lus

Examiner Comments

This candidate has started their response like many others did, writing about the waste of
money if no tigers were in the mountains. The weaker candidates tended to go no further
than that. However, this candidate has extended their response by explaining that the
presence of tigers would indicate that the habitat in the mountains was suitable for tigers to
survive.

” V ResultsPlus
~<_\

| Examiner Tip

If a question asks for 'two reasons' then two different reasons need to be given. Try and
write two reasons which are clearly different in case you have really only put forward one
idea.
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Question 4(b)ii

We saw some excellent responses to this question with many candidates referring to the map as
instructed.

T Deduce the importance of establishing a tiger corridor in Bhutan for a greater
increase in the number and diversity of tigers.

Use the information in the first map to support your answer.
(4)

AS Theic 15 o geoghrephicel bed3er gqy mmare. ln(edding,..
Sm;lcﬁgewcfh‘c,oifdefmmwQp{bduehbwfsdcﬁanga,
)as‘,’,S JoT0ed Iee 1513y, Se linhing. 1. s s bsx..omel. o Ivers ity of JRers ekl

ﬁ”(lti’bbeﬁwn&wQI reprodace @Pﬁﬂ!@hwmywa revecteyish
Seyhigher gencetic ivesity. Sopmore. Viediversity o figen...
Vot ddue fo lony reproclustivm Belehon they ey heve chinge.......
. Joe hevton: S le S clhonge OF fevhlizexion. ovewatomice).....
aclepletian. ere. oJ;‘FP(VM-) AS. ivdia. ’rfycfpafw lehior TG

atned. CQ““£¢hd+Qg e Thc;f ».oned Rﬁala]..l..slc.xn}..ﬁg.gﬁ covy Vel

An 3"'"“‘” vt Ygers. 01 rg. eAhMWB(ﬁu‘bﬂ hawe olevae...
N AT wds

O 0 SO et ok QMR
grd Con /2PIE dlce Quny n.qf'-‘w{ﬂ:‘ o#%“ﬁmlfo o ma"i!ﬂifm"“'in

_ ResultsPlus

Examiner Comments

This is one example of a high-scoring response.
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(i) Deduce the importance of establishing a tiger corridor in Bhutan for a greater
increase in the number and diversity of tigers.

Use the information in the first map to support your answer.
(4)

PRSI . LOMULAG... . LISK... Of... Feprtiucias. . IXNARG. . AL LOOEMCIME. AINCS

(Total for Question 4 = 8 marks)

ResultsPlus

Examiner Comments

This is another example of a high-scoring response, but this one is slightly more succinct.
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Question 5(b)i

Candidates seemed to struggle a bit more with this question, even though it was essentially
testing them on antibody-antigen specificity; a topic we have tested many times in the past.

A common error was to state that a new antibody was needed to bind to both the cancer cell and
the T killer cell. This has already been stated in the stem of the question.

Another error was to not use the appropriate terminology; a number of responses did not
mention antigens.

There was the expected confusion between antibodies and antibiotics, and antibodies being
needed to kill both cells.
(b) Cells called T killer cells are involved in destroying cells infected with viruses.
These cells can also destroy cancer cells in a similar way.

Scientists have made a new single antibody that can bind to both cancer cells and
T killer cells.

The diagrams show the antigens on a cancer cell, the antigens on a T killer cell
and two different antibodies.

‘H"“HE

covalent bond
(i) Explain why a single antibody had to be made by the scientists.
Use the information in the diagrams to support your answer,
(2)

e QS A b o %mm. H.0ne . W(jm
........................ (ARG M-‘atﬂ RS x\l s W
w\emmy h’&{mﬁ ste <o

@N be alacted AT o5
@(ﬁ— . /mu d'fencrir &ﬁqﬂi of ..

Wﬂm) RS Lamer (o Jae SOuor
GHgnS qrd 7”/41!/(/ ham. Gl
QMJMJ 6adlffermf bi nding 5%
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N
\( { ResultsPlus

Examiner Comments

This response scores our first and our third mark point, both of which required a reference
to 'antigen'.

' . ResultsPlus
\

Examiner Tip

Check that your answer does more than repeat the stem of the question - you will not be
awarded marks for telling us exactly what we have told you. If you are writing about
antibodies and what they bind to or what they are specific to, you must use the term
'antigen’'.

20
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Question 5(b)ii

Candidates who realised that they had to use the information in the diagram to guide their
answer scored reasonably well. Several candidates tried to go down the production of
monoclonal antibodies route, even though these are not actually on the specification, over-
looking the fact that even antibodies produced by this method would still be specific to only one
antigen.

(i) Suggest how the scientists could make this single antibody.

Use the information in the diagram to support your answer,
(3)

5\$u:}n3mzqﬁm ...... B break. A covddend bond  between.
%mmo{i% ..... m&:‘hl‘iuﬁdmsfe&&h%mw

N

N { ResultsPlus
/--.. Examiner Comments

This responses illustrates the first three of our mark points. The third mark point can be
awarded as they have made it clear that the new antibody is made from one half of each of
the original ones; marks could not be awarded to candidates who did not make this clear.
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Question 5(b)iii

Candidates clearly know the role of T killer cells in destroying virus-infected cells and cancer cells.
They also understand that antibodies play a role in phagocytosis.

Mw, ........ COWS v.'u.mﬁopnmwﬁ-ﬂir{gs&%
({[(..,s., ........ G'Ln-?:‘rn-w‘t:tc,\z:‘k“(hﬁ .......... WIMT-K_J\&r(t&} ......

\'\ﬁst.'t\ﬁg_, ......... CM&Q’{_‘Q}.L&\%%M% =t W %

(iii) Explain how this single antibody helps the body destroy cancer cells. T Soweares) Cud~
or o¥talle s

(Total for Question 5 = 8 marks)

.-""F--J

N { ResultsPlus
/--.. Examiner Comments

This response illustrates what we were looking for in mark points one and three; mark point
two was barely seen. In mark point three we were specifically looking for the idea that
phagocytosis would be enhanced, the reason being that phagocytosis occurs without
antibodies opsonising the target cell.

22
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Question 6(b)ii

We haven't asked this question before and were pleased with the attempts made by the majority
of candidates, drawing on their knowledge of units 1, 2 and 4.

(i) Suggest two reasons why this DNA contains more than 150000 base pairs.
(2)

........... koo T B DA O\ A AQA - O i\n........rc..f_&mn C
...... 3;.:.:..\(\.&.—5}arktqnsM{a@u\oﬁ*ﬂ\:ﬁggﬂummgiwm’n

Aﬂmkmﬁgf—os f:{QE-éq,,u. ............................................................................................................................
2..50 .m...-‘...%uu .......... Jnma."......be.............A.u?."k.{.c.o.nbe.d.........m..........@.u.smk..........t.m..........m.‘gkr.{@({. .....

<( { ResultsPlus
/---. Examiner Comments

The most common two reasons given were non-coding regions and stop codons, which is
what we expected. This particular candidate thought about the regulatory regions and the
non-coding regions. A common error was to muddle up exons and introns.
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Question 6(b)iii
Good responses were seen with many candidates working their way down the list of proteins,
giving an answer for each one in turn.
(iii) Describe the roles of the proteins;

+ RNA polymerase

+ ribosomal protein

+ RUBISCO

+ ATP synthetase.

(4)

- RV pelyrrase oty tatsuiphon. of M. Sequbny...
ma{mg tor_proreind. IR pe Yynasase

L. translatid 10 proddc a m@vm&&#umwwﬂ/zﬂ
proifdﬂ gt .f}/é’/ R ﬂagrmmw, P

( [ag ;%c MMW...{WQ % ,ﬂm 0 Ao// # M//ﬂ;/
MMMM o, Zy

4 ”D fgﬁr‘{umﬁf M;@WJ }w.r hp;ylmm ,,,,, ﬂﬂ?.., prodicag AP

("M‘ﬂﬂ or, fr tampl, F’"”"’“” yyﬂmfs (Total for Question 6 = 9 marks)
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N / ResultsPlus
/'--.t Examiner Comments

There were some very good answers from a large proportion of candidates, one of which is
illustrated here. The function of ribosomal protein was probably the least known. Marks
were lost by candidates who did not give enough specific A level detail eg RUBISCO - used in
photosynthesis, ATP synthetase - make ATP.

< ResultsPlus
<

Examiner Tip

When answering a question, consider if you have given enough specific A level detail.

Int Advanced Level Biology WBI14 01
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(i) Describe the roles of the proteins:

+ RNA polymerase
« ribosomal protein
. RUBISCO

« ATP synthetase
(4)

_RNA _polymocase . GOEE  coims. . phosprocliestir.
hweun.... Al nucﬂﬂahef@ of. A mRNﬂ

mmfyhmufpmenmsmaﬂpmmnm&

Mmﬂmﬂ womad ik _ancl . okl
adds i {Pla& for. momft M Ao, @It

s,

("

.......@UE:ECO eNYme. . (akQlyses. corbon Fxkion. ;nm
Caluitgycle. by oMeifly. RuBP. wht. . coutah. diotide.
AP sylustase. m}agm e Mm‘lwaﬂ Of ADP

Yo o N e

(Total for Question 6 = 9 marks)

iﬁ ResultsPlus
Examiner Comments

This is another very good response, which reads as though the candidate wrote the mark
schemel!

26
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Question 7(a)i

A range of responses were seen to this question which depended on the candidate reading the
question properly and whether or not they had revised the specification points covering practical
work.

Although the core practicals are not tested on units 1, 2, 4 and 5, specification points 6.1 and 6.2
by their nature cover practical techniques and can therefore be tested on the two A2 theory
papers, as well as paper 6.
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7 Beta-carotene is a pigment produced by plants.

It can be harvested from plants and used as an antibacterial agent, as an antioxidant
and as an ingredient in foods.

Bacteria called C. parietis produce beta-carotene.

Scientists experimented to find the culture conditions required forC, parietis to
produce the maximum yield of beta-carotene., ’

(a) C. parietis growing on nutrient agar were used to inoculate a liquid broth.
The liquid cultures were then shaken in an incubator.

The diagram shows this procedure.

Aa
@ .. -

Colonies of C. parietis C. parietisin a Liquid culture of C. parietis
growing on nutrient agar liquid culture shaken in an incubator

(i) Describe how to inoculate the liquid broth using the colonies growing on
nutrient agar.

(3)

o hete ondiions guulo k- ukd g
o huneen Alame (o) hew Ao deproy ke

............................. MU i B lovd o oF NUens.
ot md  volubas should pe glaced in

oAl tad e @xvilised Moculading ooy
o Sneuld b Swobbed on the - iolnies” Rlage
_ONIVHERDY paod . omd thon - Should be
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N
\( { ResultsPlus

Examiner Comments

This is an example of one of the many good responses that we saw, although it would have
been clearer if the candidate had stated that the bunsen burner was beside the work being
carried out.

Int Advanced Level Biology WBI14 01
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7 mﬂmuiwmwm-

It can be harvested from plants and usedaun mlbacuiﬁ_mmnﬂoﬂdant
andasaningndimtlnfonds.

Bacteria called C. parietis produce beta-carotene.,

Scientists experimented MWWMW
_ produce the maximum yield of beta-carotene. _

(@), C. parietis growing on nutrient agar were used to inoculate a liquid broth.
The liquid cultures were then shaken in an incubator.
The diagram shows this procedure.

iy _
@ .. -

Colonies of C. parietis C. parietisin a Liquid culture of C. parietis
growing on nutrient agar liquid culture shaken in an incubator

(i) Describe how to inoculate the liquid broth using the colonies growing on
nutrient agar.
(3)

ResultsPlus

Examiner Comments

This is another example of a very good response.
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Question 7(a)ii

A range of responses were seen, the ones scoring the highest were those where the candidate
recognised that they had to write about the shaking and the incubator.

(i) Suggest why these liquid cultures were shaken in an incubator.

y T w¢$)w£¢nfolntru%¢ﬂx(ﬁﬁkme_éx’/';‘jﬂé?fmobﬁg

&splmHmM"ow ..... mb@ct,mwscm%ausfnbmdﬂnm
_u“\' ......................................................................................................................... __.__ ............................... onteem e mel LR R R AR 10 .

(2)

\( / ResultsPlus
/'--.t Examiner Comments

The most frequently seen mark point was our first one. Those who did give us two reasons
tended to go for the third point, unlike the candidate who wrote this particular response.
Some of the candidates who did attempt to give us the third point were not awarded the
mark as they were not specific enough, stating that the cultures were put in an incubator at
an appropriate temperature; we really thought at this level a candidate should tell us that
the incubator was to maintain the temperature.

i  ResultsPlus
D

Examiner Tip

In a question like this, use the components of the question and the mark allocation to help
work out how much to write. The question asks about shaking and an incubator. As there
are two marks, one is probably allocated to the shaking and the other to the incubator. Any
other mark points are a bonus.
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Question 7(b)ii

Questions on chromatography have been asked before, but this one was coming from a slightly
different angle as we wanted to know why chromatography would work to identify beta carotene.

(i) Explain why chromatography can be used to identify beta-carotene.
(2)

_Solvent
pcowe 108 A ol %‘ddlm'"‘zm e SRy,

Be walre Wcacmbe

N
\/ { ResultsPlus

/'--.. Examiner Comments

This response illustrates all three of our mark points. A fairly common error caused mark
point 3 not to be awarded. Some candidates wrote that the Rf value could be used without
describing how or that it could be compared without stating to what it should be compared.

lf \ ResultsPlus
\

Examiner Tip

Even if you think you know the answer to a question, always read through your answer and
make sure you have written sufficient A level detail and that you have been specific enough.
Don't rush over a response just because you feel confident with your answer.
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Question 7(c)

A range of responses were seen to this question with most candidates appreciating that both
graphs needed to be used in their response. Candidates are clearly being taught that overall
statements are needed when describing conclusions.

Describe three conclusions that can be made from the data shown in

these graphs.
(3)

A wambe G‘f eduia jnpos and  desese g, dou
by of pepens piof 9 i opd s, MHorre
Mum}wl o‘f bb(ksu O'I/‘Cl cmcmbu};a\ O(Vyn} s or} rﬂ}}?

CFHEIEG%MNJ/VMMMofbafkmaﬂdcomme‘*ﬂ”O‘f
_pignt Wap luoudrg os ferpelue lnoesy.

N\

<( { ResultsPlus
/--. Examiner Comments

This is an excellent response that covers every aspect of our mark scheme very succinctly.
The first mark point was the least frequently awarded. Those who attempted to, pointed out
that they both increase together but omitted that they both decrease together as well.

<4\ ResultsPhus
<)

| Examiner Tip

With three marks allocated to this question, three conclusions are very likely needed. The
first two conclusions are obvious as we have given you two graphs with two different
independent variables. As each graph contains two dependent variables, the third
conclusion must therefore be for a pattern shared by these in both graphs.
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Question 7(d)

A wide range of responses were seen for this question, with many candidates finding plenty to
write about. Mark points 1, 3, 4 and 5 were frequently seen but rarely together so very few
candidates scored the full 4 marks. Even a score of three was seen less frequently than expected.

The very weak candidates only described the changes in numbers of bacteria and only the more
able thought about why the mass of beta-carotene should decrease.
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(d) The graph shows the mass of beta-carotene produced and the number of bacteria
in the culture as determined by dilution plating.

'

Klog,, number of bacteria

1
=% mass of beta-carotene

X
0 10 20 30 40 50 60 70 80 90 100

Time in culture / hours

Explain the changes in the mass of beta-carotene produced by this culture
of bacteria.

Use the information in the graph to support your answer.
{4}

W N6 oo
C,u\r‘cu\re, 1

32 ST0ps. pmjm\*% SOtk B c.amtﬁrtdﬁ:.r
(Total for Question 7 = 15 marks)
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Examiner Comments

This particular response did score three marks: mark points 1, 3 and 4.

Question 8(a)i

A Tpiv is a new idea to many candidates but there were very few who did not attempt this
question.

(a) The graphs show the effect of temperature of the sand on the percentage of
males that hatch, in three types of reptiles.

100 Turtle
76 -
Percentage of males
(%) VW
25 -
0 >
Tempergﬁlre of sand
100- Tuatara
Percentage of males ]
(%)
0 8
Temperature of sand
100 - Crocodile
Percentage of males ]
(%)
0 »
Temperature of sand

(i) The pivotal temperature (Tpiv) is the temperature at which equal numbers of
males and females are produced.

Label the Tpiv for turtles on the graph.
(1)
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Examiner Comments

Strictly speaking, candidates should have labelled the x axis to point out the Tpiv, which is
what this candidate has done.

(a) The graphs show the effect of temperature of the sand on the percentage of
males that hatch, in three types of reptiles.

1004 Turtle
Percentage of males . |
(%)
0 >
Temperature of sand
1004 _ Tuatara
Percentage of males ]
(%)
0 >
Temperature of sand
1004 Crocodile
Percentage of males i
(%)
0 »
Temperature of sand

(i) The pivotal temperature (Tpiv) is the temperature at which equal numbers of
males and females are produced.

Label the Tpiv for turtles on the graph.
(1)
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Examiner Comments

We did allow them to indicate the point on the graph corresponding to the 50% males and
the Tpiv.

Question 8(a)ii

We were a little surprised at how few candidates actually referred to the shape of the curve being
S shaped for the turtles and the tuatara. We had hoped that they would use their knowledge of
the oxyhaemoglobin dissociation curve to describe these curves.

(ii) Describe the effect of the temperature of the sand on the percentage of males
produced in these three reptiles.
(3)

(. Anctle . dne. Jeder acft,crhde@?mlaqdmu
rcn]aabef a5 6hepe whta tewPeilnre. 15 ohcy..

r %Tm’(ﬁam»‘bb 7eritocs O'PWQ[erpr
wﬂlmyea%)-no-('zc,]m?& tc—npe{utve,mwgmﬂ
o Wmfeﬁtxwttlr&"reﬁiwl\[ﬁlhﬁmb&mmﬁ/
Yeoden dn. e witicul. Pehrt.. .
T ettt aacd)i )€ Are ]?meqe QI wale.. .

M:)MWJ will l‘ﬂm'?ﬁ-f%ntrn%m\/k omered...condl. veduce.

w}«ﬁn Aewpeitnre. do. xibin 9 ......................

.'\_ o
ResultsPlus

Examiner Comments

This is a clear response illustrating all our mark points.

C 4 ResultsPlus
\_/

) Examiner Tip
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A question like this initially appears very straightforward. Three graphs, three descriptions.
However, the graphs are all different shapes, so the shape of each needs commenting on in
the descriptions as well.

Question 8(b)

Candidates generally picked up mark points two and three or else four and five, rarely all four.
The reference to the specification point, mark point one was rarely seen.
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(b) The embryos in newly-laid eggs have immature reproductive organs that can
develop into either male reproductive organs or female reproductive organs.

In turtles, sex is determined by differential gene expression.—

The diagram shows how the sex of a turtle is determined.

Production of two proteins: Development of

CIRP and aromatase * female sex organs
Embryo in
newly-laid egg
Production of three proteins: Development of

DMRT1, Sox9 and AMH male sex organs

Stage of development where
the temperature of the sand
affects the sex of the turtle

Explain how temperature determines the sex of turtles.

Use the information in the graph in part (a) and the diagram to support
your answer.

(4)
s .“Dﬂ ‘]'1{1;

vof  DMRTL....S5exQ. dm(

Wvduction. of _prolel. vequine . oveimes - (han SMplrechn
enagpe Hok. outulyes. . for Ao

cbdmg o ~Hm pWI-.:?hs oo ﬁfzwéopmm{ 4 ey
Nxmmwmm swikbd  off. Tewpind
g 1O mak. K. Haus... w oo Sl od-lsarer

QMFMM%M Hhas ot foanl sr. organs.. '[-L_ mdib.? of _sex. of tutle 3.
pﬁ;wmz ...... Ten
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N / ResultsPlus
/'--.'. Examiner Comments

This response illustrates a common error made by a number of candidates: they linked the
temperature in with whether or not the enzymes involved in the production of the proteins
would become denatured or not. At the very end of this response the candidate has
referenced our second and third mark points.

Int Advanced Level Biology WBI14 01
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(b) The embryos in newly-laid eggs have immature reproductive organs that can
develop into either male reproductive organs or female reproductive organs.

In turtles, sex is determined by differential gene expression.

The diagram shows how the sex of a turtle is determined.

Production of two proteins: Development of

CIRP and aromatase * female sex organs
Embryo in

newly-laid egg
Production of three proteins: Development of

DMRT1, Sox9 and AMH male sex organs

Stage of development where
the temperature of the sand
affects the sex of the turtle

Explain how temperature determines the sex of turtles,

Use the information in the graph in part (a) and the diagram to support
your answer.

(4)

B BT T T %mﬂmm&,@
i DMELL, Foxd g AMH. JJM
................... Ruud . /&Mflm-ﬁ/w Wentaply JLEQ
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Examiner Comments

Ignoring the reference to proteins denaturing, which does not contradict anything
creditworthy, we can award mark points four and five for this response. Many candidates
who identified that this question was about epigenetics, demonstrated some very good
knowledge and understanding about this part of the specification.

Question 8(c)i

By far the most common example of an anthropogenic activity given by candidates is shown by
this candidate, the burning of fossil fuels.

However, a common error was to state 'using fossil fuels' which we felt lacked specificity at this
level.
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(c) Anth es such as the use of microplastic can affect the

temperature of the sand.

The effect of microplastic on the temperature of the sand was investigated during
the breeding time of the turtles.

Several tubs were filled with sand containing two different percentages
of microplastic. —

Tubs containing sand only were used as controls.

The graph shows the differences in the mean temperatures of the sand
containing 25% and 30% microplastic compared with the control.

The table shows the mean temperature of the sand during this investigation.

—_—
1.5
Difference in the mean 10 u

temperature of the 05 tLHE lﬁi i A EI :{ I EE microplastic
sand compared with ™ 25% microplastic

the control ¥ i i |

o » ™ !
o Da
_015 k| = = I' ‘H'l?s

Control 30,047 3.088 -~
25% microplastic 30.294 ] 3.095 -
30% microplastic 30473 . 3.017 -

() Name one other anthropogenic activity that could affect the temperature of
the sand.

g (1)

flemet
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Examiner Comments

This candidate gave us slightly more detail than was expected from the question but this did
not count against them.

Question 8(c)ii

This was our only levels-based question on this paper. A wide range of responses were seen with
very few responses left blank.

The less-able candidates had no problem in describing a piece of data from either the graph or
the table and were therefore able to score at least one mark. Other candidates could explain the
consequences of having disproportionate numbers of male and female turtles which accessed
them a level two mark. The more-able candidates could use the Tpiv values to assess the effects
that a rise in temperature would have on each species of turtle.
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*(ii) The Tpiv for flatback turtles is 29.4°C.

A temperature of 27.7°C will result in all males and a temperature of 31.1°C
will result in all females being produced.

The Tpiv for green sea turtles is 30.0°C.

Discuss whether or not scientists should be concerned that the use of
microplastics could be endangering turtles.

Use all of the information in the question and your own knowledge to support

your answer.

(6)
0. The...use...of.. mmp]mks ......... Shoubl Lo caverned .
............... Because... the....pr af m;mPiﬂS:‘:cs,........erc«scs 1&3::{ Yottt
................. The ...Mmm mmﬂmm 15 .Z.;Jﬂ e mmv? 5. va
...................... :lemptrquf, 5. h7}1£er 23.4°. and 305C.... Mmm&df;
.................. N JHRES...1hgfe... e ﬂuf:ack.....mn el (?mﬁavfmfe )w/mb.ﬂbq
................ St male... rlles... cannet . matt....omwl, . }zmi SO HEK....15... JfﬂdmnT

...................... The Pw‘wtmdf m;‘mp]r‘cs wm{&.lﬁ&mmu
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+ Examiner Comments
This is a good example of a level 2 response. This candidate has referred to the Tpiv of each

species of turtle but then discussed what would happen to both of the species and not what
the different effects would be in each species.

image::images/WBI14_01_QO08cii_2270434_0561_001988092_026.png

%

\'x { ResultsPlus

« Examiner Comments
This response achieved a level 3 score as this candidate discussed the effects of the

microplastics on each species separately, pointing out the differences as a result of the
different Tpivs.

Question 9(a)i

The actual calculation did not cause candidates too many problems. Those who failed to score

the mark generally did not express their answer in standard form or correct standard form.

Int Advanced Level Biology WBI14 01
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9 The rice yellow mottle virus (RYMV) infects species of rice plants grown in Africa.
The leaves of infected rice plants become discoloured with yellow or orange streaks.

The diagram shows a leaf of a rice plant infected with RYMV.

yellow streaks

(a) One country in Africa can produce 1.7 million tonnes of rice per year.
Between 20% and 100% of the harvest may be lost due to infection with RYMV.
(i) Calculate how many tonnes of rice are lost if 20% of the harvest is lost.

Give your answer in standard form.

(‘*i%-) (\-? ALY L

(1)

Answer 3"‘3\65 tonnes

a\ -
ResultsPlus

Examiner Comments

A clearly laid out calculation.

Ay
o 1

Q ResultsPlus

Examiner Tip

We frequently ask for an answer to be expressed in standard form so ensure you know how
to do this before the first exam.
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Question 9(a)ii

Good responses were seen to this question.

(ii) Explain why it is important to identify rice plants infected with RYMV as early
as possible,

‘M&CA‘U}’/ (2)
Febd

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

This response illustrates both alternatives for mark point one, as well as what we were after
in mark point two.

Question 9(b)i

There were a number of acceptable answers to this question. We did not think we could accept
visible light as this would be incorrect, however we felt it would be unfair to candidates to negate
the mark, so we ignored any reference to visible light.
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(b) Scientists are trying to develop ways to identify rice plants recently infected
with RYMV,

One investigation measured the reﬂectipn spectrum of the leaves of infected rice
plants and compared.-this with health);plants. . : E

- Different wavelengths of light were shone onto the leaves of rice plants and the
percentage of light reflected at each wavelength was measured. -

The graph shows the results of this.investigation for healthy plants and plants that
had been infected for two days with RYMV.

50 -  leaves of
o " infected plants

leaves of
. healthy plants

Percentage of -

light reflected (%)

0 . T T T L .
400 500 600 700 800 900

Wavelength of light / nm

(i) Suggest why wavelengths of light between 400 nm and 900 nm were used in
this investigation.

..__._.a.un..liﬁk;;:__ané ..... ﬁ;ﬁsﬂz ...... rargye- 1
absqbdb%\ﬁa}mi‘osbﬁms ] n,.....aé.laraphﬂ,ﬂ....dﬁﬂzv L

a\ o
ResultsPlus

Examiner Comments

This response illustrates two of our possible mark points.
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Question 9(b)ii

This question was more challenging. We saw mark points one and three, but only the more able
candidates gave us both points; candidates tended to focus on one aspect or the other.

The second mark point was rarely seen even from the more able candidates.

(ii) Explain why the scientists thought that there would be a difference in the
reflection spectra for healthy leaves and leaves infected with RYMV.

N,

<{ < ResultsPlus
/---. Examiner Comments

This response illustrates mark point one.
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(i) Explain why the scientists thought that there would be a difference in the
reflection spectra for healthy leaves and leaves infected with RYMV.
(2)

P R N0 s 0ReR AL RMWL e istdovied
SN0 B ‘.:s.g,udksa«,.__mw&&wd ...... conkoan,. Y23 @amants,.

%‘&bnm\ﬁmgqhoﬁﬂ%\cy\\- ....... 00\ N0OLL

................. (R AL -5 N

% ResultsPlus

Examiner Comments

This response illustrates mark point three.
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Question 9(b)iii

A question like this requires both useful and non-useful aspects to be discussed. Many
candidates recognised that this would be necessary to score the marks.

(ili) Discuss the extent to which the results shown in the graph could be useful to
farmers in identifying infected plants.

Points agawst s (3)
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Conbe used o dm-lv -C\_.; loﬂéc.led ptmw

ResultsPlus

Examiner Comments

This candidate has made it very clear which aspects of their response link to the results
being useful and which aspects relate to not being useful.

=
/’-' \
r ~y

\ \ ResultsPlus

Examiner Tip

If you are asked to discuss whether something is useful or not, you need to specify which
aspects you are writing about are useful and which aspects are not useful; the examiner is
not going to interpret your answer for you.
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(iii) Discuss the extent to which the results shown in the graph could be useful to
farmers in identifying infected plants.

(3)

ResultsPlus

Examiner Comments

This candidate has made it clear what they think makes these results useful and what makes
them not so useful, scoring mark points one and four. Although they have mentioned the
lack of error bars they have not been specific in how this affects the interpretation of the
data; we wanted to know about the differences not the overlap of the error bars.

A
A=

- V ) ResultsPlus
\'./

) Examiner Tip

Although we quite often have a mark for commenting on error bars in this type of question,
we do expect a response to show an understanding of what is being shown or not shown.
Simply writing about overlap or lack of overlap is too vague.
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Question 9(c)

We have asked questions testing this same specification point in the past but this particular
question was quite challenging for some candidates.

Marks were lost for poor wording and common misconceptions: confusion between genes and
alleles, incorrect use of the term immunity for resistance, the idea that the selection pressure

causes the mutation.

(c) The types of rice plants most susceptible to infection with RYMV are those
imported from Asia into Africa.

Explain why rice plants from Africa are less susceptible to the virus than those
imported from Asia.
Praseyn e e (@)
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(Total for Question 9 = 13 marks)

a—

TOTAL FOR PAPER = 90 MARKS

N_

ﬂ ResultsPlus
Examiner Comments

This was a good response which gained full marks.
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(c) The types of rice plants most susceptible to infection with RYMV are those
imported from Asia into Africa.

Explain why rice plants from Africa are less susceptible to the virus than those

imported from Asia.
(4)

Mo B
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(Total for Question 9 = 13 marks)

TOTAL FOR PAPER = 90 MARKS

2 ResultsPlus

Examiner Comments

This is another example of a clear response to this question.
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Paper Summary
Based on the performance of this paper, candidates are given the following advice:

+ Candidates should write their responses in the context of the question, avoiding generic
responses.

+ Candidates should use the mark allocation as a guide on how much to write: too few points
will not access full marks and too much detail may result in running short of time at the end
of the examination.

+ Candidates should practice the maths skills listed in the appendix, especially the ones that
come up frequently in these papers such as percentages, ratios, expressing answers in
standard form, selecting and giving appropriate numbers of significant figures and decimal
places in their answers.

+ Candidates should use all the information available in the question: text, tables, graphs or
diagrams as it is there for a reason.

+ Candidates should read through their answer once they have completed it to check the
terminology they have used and to check that they have written something that makes sense
in the context of the question.
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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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