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Introduction

This paper generated broadly similar results to previous series. However, there were a few
areas that candidates had difficulty with. The most obvious of these was Q03(b)(v). The issue
here was with the use of the command word 'evaluate’; this is one of the command words
that candidates are expected to understand. Although it may not have been used often on
this unit, it will have been encountered on others, and therefore candidates are expected to
have seen it and thought about its meaning when doing past paper exercises. Any of the
command words, listed on pages 68 and 69 of the specification under the heading taxonomy,
may be used on any of the units at any level. In terms of teaching and learning strategy, then,
a thorough understanding on what command words are asking for should be developed.

The other particular challenges were in questions QO03(b)(i) and Q03(b)(iii), again, almost
certainly as a consequence of a combination of not taking on board what the command word
was asking, and not reading the question carefully.

After these three questions, the next biggest challenges were on the 6 mark question Q02(d)
and on QO01(e). In both cases, it was a lack of familiarity with what was being asked. In the 6
mark question, familiarity with experimental design, and in Q01(e) familiarity with the
recommended additional practical, a problem that was noted in this report in 2023.
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Question 1 (a)

A relatively simple question about experimental design in relation to the control of possibly
confounding variables. As in so many cases, an incomplete understanding of what was
needed contributed to some candidates not performing as well as they should have. The
importance of doing something in relation to a specific step in the flowchart in the stem was
what was being asked. However, a number of candidates answered it in much more general
terms.

(a) Explain why, in step 1, it is important to cut the squid meat into equal
sized pieces.

.............. P)Ef-aw-e
ShANE p\ﬂ-ok ....................................................................
..... B A o e ———————————————————— e
.-":-\l f
\/ ( ResultsPlus
Examiner Comments

An answer attempting to get a mark by using a word that the
candidate thinks is relevant, but in this case it is not.
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(a) Explain why, in step 1, it is important to cut the squid meat into equal
sized pieces.

(2)

........... Y = i (X & U
S e ALD

¥ /\, ResultsPlus
/--.. Examiner Comments

A rather vague answer, which uses buzzwords like variables and
accurately, but does not gain any marks. Although it is probably true
that equal sized pieces will have equal mass, this common thought is
not relevant as they could have different shapes. As the mark scheme
indicates, it is surface area that's important.

T\ ResultsPlus

\ Examiner Tip

You are unlikely to get marks for indiscriminate use of words, such as
accurate, reliable and valid. These words can be used and gain marks
as long as the context is correct, so you need to think carefully about
your usage of these words and understand the meaning of each one.
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(a) Explain why, in step 1, it is important to cut the squid meat into equal
sized pieces.

(2)
............ h‘aﬂhl-'arv—c—aa,c(‘ror\‘amﬁackwﬂﬂ-cll'f‘f’ﬂ:h"rGMfFau_
Axeos, will cause m\-f-nffnzjrv-c, ........ a\.ﬁ’t‘w““j ..... .
...... d.l?fvt,n\"h'twsmd\\ﬁnﬂ\‘t1'V\V-¢:,H3aﬂmnp+h’ﬂl:“ol

’\/ { ResultsPlus

/‘--. Examiner Comments
In this case, although not particularly well expressed, the candidate
has appreciated that the importance of equal sized pieces of meat is
that they have an equal surface area upon which the enzymes can act.
It also uses the correct term in this context: valid. It is the investigation
which it proposes will be valid by using equal sized pieces and
investigation can be taken as a substitute for experiment in this
context. The terms accurate, reliable and precise were often used.
None of them are correct in this context.
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Question 1 (b)(i)

The most accessible question on the paper, but there was still a significant proportion of
candidates who did not get the mark.

(b) (i) Name a suitable control solution that could be used in step 2.
(1)

[,

Y / ResultsPlus

< Examiner Comments

This demonstrates the common confusion in candidates' minds
between a control and things that are controlled. This question was
about a control, but the candidate has answered it in terms of what
should be controlled, and this does not gain the mark.

. . ResultsPlus
D

Examiner Tip
It is very important that candidates understand the distinction
between a control and a controlled variable. A control is set up such
that none of the possible variables in the experiment can affect it.

A controlled variable is any variable that might affect the results, other
than the independent variable, that is the thing that the experimenter
is deliberately varying. The dependent variable is the variable that is
being measured as it is affected by the independent variable.

(b) (i) Name a suitable control solution that could be used in step 2.
(1)

IB_e,_____s.o.h;.’ci.u_nfq......dﬁ.gmd.......bg___...QF___cquaJ ...... ANOUDES .o

\\ .
Y / ResultsPlus
/'--.‘: Examiner Comments

Again, here is a candidate who is confusing a control with controlled
variables.
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(b) (i) Name a suitable control solution that could be used in step 2.

- '*\

N /\’ ResultsPlus
/‘--. Examiner Comments

This candidate is clearly attempting to talk about a control, but there is
no case for using ethanol and it is difficult to see why the candidate
has suggested it.

(b) () Name a suitable control solution that could be used in step 2.

" -I;\

N (: ResultsPlus
I/--.. Examiner Comments

Straightforwardly correct suggestion. The candidates are told that the
pieces of squid are placed into solutions of bromelain or papain and
candidates should be aware that all enzymes work in solution in water.
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Question 1 (b)(ii)

A relatively straightforward question, which the majority of candidates were able to answer
correctly. However, a significant minority did not do so.

(ii) State the importance of using a control in this study.

E)( Com. ?ar.x.%gm ............................................................................................................

\( / ResultsPlus

Exa miner Comments

The simple idea of the control being something against which the
experimentals results can be compared was given a mark here.
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Question 1 (c)

Far too many candidates failed to get a mark on this question. It is not particularly because
they are required to get two correct answers for 1 mark, but because they are too used to
writing lists of what they think might be right without really carefully thinking it through. So
examiners saw lots of temperature, pH, volumes and concentrations of things. None of these
are relevant in this case, some examples in what follows show this.

(c) Give two variables that need to be controlled in step 3.

™,
\ Y

e / ResultsPlus
/'-—-'. Examiner Comments

Candidates appear to occasionally struggle to think of a second
variable that needs to be controlled. This is obviously not going to get a
mark in this case as the type of meat is squid and the age of the meat
can be assumed to be the same in every piece. It is another example of
a situation where the answer could be right in a different context.

IAL Biology WBI13_01
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(c) Give two variables that need to be controlled in step 3.

\.

> / ResultsPlus
/'--". Examiner Comments

Again an example where the candidate has simply quoted two often
guoted variables, without really thinking about the context. Since they
have been told in the stem that pH is something that is being
measured, it doesn't makes sense to suggest that it should be
controlled.

T\ ResultsPlus

\ Examiner Tip

When asked about variables that need to be controlled in an
experiment or investigation, candidates will often write down a pre-
remembered list, which often includes such things as pH, temperature,
the age, or gender of an organism and so on. There are cases where, of
course, any one of these answers may be correct. However, there are
cases where they will not be correct and what must be done is to think
more deeply about what variables may affect the outcome and give
those. Here the pH will not affect the outcome of an experiment,
where the pH is the thing that is being measured, ie. the dependent
variable.
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Question 1 (d)(i)

As is so very often the case, many of the marks lost here were lost due to inadequate focus
on what was being asked. In some cases, of course, the answer was simply wrong. However,
in a significant number of other cases, the candidates had done the maths correctly but then
decided to round their answer and get zero marks. Simply put, you would require 12.5 cm3
not 13.0 cm3.

(d) The graph shows the pH of the solutions measured at step 4.

tis LU

6.6

pH

64

Key
. control

6.2

. bromeiain

6.0

7 papain

58

IFERNSEREAREUNN ENRAL DNEER EEN

N O N Y

56

control 0.001 0.004

Concentration of enzyme
solution (%)

() The 0.001% enzyme solution was prepared by diluting the
0.004% enzyme solution.

Calculate the volume of the 0.004% enzyme solution needed to make 50cm*
of 0.001% enzyme solution.

(1)
CyUy = C2 Vo
_ o0.001x20
VI = —aaa = 125
Answer l?) cm?
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\ !

N / ResultsPlus
/--.". Examiner Comments

There was no case for rounding in this calculation and, since it was
only out of 1 mark, rounding would lose that mark, as here.

5\ ResultsPlus

\ Examiner Tip

You always need to think very carefully about rounding or quoting
answers to mathematical calculations to a number of significant
figures. Clearly, if you are asked to quote to two decimal places or
three significant figures, then your strategy is simple. However, if you
are not asked to quote to some predetermined number then you need

to decide yourself whether it is relevant to do so. In this case, there

was no logic for rounding, in fact 13 cm3 would not yield the required
volume of the required concentration of enzyme.
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(d) The graph shows the pH of the solutions measured at step 4.

6'8 A
NE N ]
6.6 4 .
Ho | Key
64 1 B ool |
6.2 - - ’
1] . . Mhln
6.0. 4+ ' '
i % pap.aln
5.8 4+ :
5-6 L R : : . : o ." -
control . 0.001 0.004
‘Concentration of enzyme
Y. - . solution (%).
(i) The 0.001% enzyme solution was prepnred by diluting the -
0.004% enzyme solution.
. i
Calculate the volume of the 0. 004% enzyme solution needed to make 50cm3
of 0.001% enzyme solution, : K . . S
_C \'[ - c_szz' o ‘ ) . - ‘ (1) |
o.oou ‘ ‘
Answer ... 2.5 cm?
ResultsPlus
Examiner Comments
A correct answer, which many were able to provide.
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Question 1 (d)(ii)

This question proved very challenging for candidates, perhaps because they didn't really
think about what they were being asked to do. In the stem they are told:

The meat from squid is quite tough and is often treated with enzymes to break down the protein.
Some fruits contain enzymes that can break down protein. A study compared the effects of two
different concentrations of these two enzymes on the meat from squid.

So they are being asked to draw conclusions about the study, which was designed to look at
the effects of enzymes on the meat from squid. Hardly any candidates read it this way.
Instead, they wrote about the effect of the enzymes, and the different concentrations of
enzymes, on the pH of the solution, making no attempt to deduce what that told them about
the effects of these enzymes on the squid meat.

(i) State two conclusions that can be made from the data shown in the graph.
(2)

1o Bromdeln | emayme Canses  Ndnest  deceasen

Aecreasdess

[,

\/ / ResultsPlus

/--l Examiner Comments

Some candidates did manage to gain 2 marks on this question.
However, it often seemed like something of an afterthought that gave
them the second mark. So here we have a very typical answer about
how bromelain causes a higher decrease in pH (than papain) and
another one about how concentration of enzyme affects pH. However,
in the extra part that they have written, they have said that bromelain
enzyme has the greater effect in breaking down protein, and therefore
can have a second mark. Without this apparent afterthought, this
answer would be another of the many that got only 1 mark.
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(ii) State two conclusions that can be made from the data shown in the graph.

(2)

iﬁ ResultsPlus
Examiner Comments

Another answer which gains 2 marks, this time rather more
convincingly. The second point does not address pH at all but is
entirely focused on the effect of one enzyme in comparison to the
other on the digestion of squid meat.
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Question 1 (e)

This question gave rise to the full range of marks 0 to 4, with a good number obtaining 4. Not
surprisingly, candidates knew the correct test for protein, although Benedict's and
occasionally iodine were seen. Fewer were clear that in order to obtain something even
semiquantitative, some control would have to be exerted over the conditions of the test, so
the third mark point was less frequently seen. The idea of comparing with colour standards
was not that well understood, with many candidates wanting to resort straight away to a
colorimeter, which is not what this practical is at all about. The least convincing mark was
mark point one where candidates maybe stumbled onto it by saying something which to the
examiner looked as if they were separating the squid meat from the liquid around it; very few
made an explicit statement about removing the squid meet or filtering, or some such
technique.

(e) Describe a method for estimating the solu ble protein concentratlon in the
beakers in step 4.
(4)
............. Bl eoch loeake Cusi-aGlie page acd. funned [nacrow SR,
ho ookain, ﬁmﬁ\hak. —Tea’r Yo G\\fa‘&. o Povsin. u‘a\j _____________________________
Rivets. Yeoger, ad. Yoweer's.. et Qe i@
unhlm\archw%nﬂpgtmﬂ\j&?mbwﬁ—mm P

...... C ompm—\m @S Ootuined. L, h.a.calec. tharr . doag. ...

........ Cac.h%mém E{)Mm*&......n C\f:i?wn X0 confaraion...

________ o ne. color Ot - (LS o ColoAma)e). ond. meons. Y ne...........
.............. - ...mM‘i..a’ba b.s mnwﬁ;ﬁ Mo et absorR en. Sed..

...... Connest. I color inttasite, ovabainod XS prosese. c:ms:tz:l-rc;’hm&)
st Soeve. vawme. of B\hraye. oec. Sorma. Bl oo (2 action).

Horiawe -
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\ !

N / ResultsPlus
/--.". Examiner Comments

This example gains all 4 marks with a clear statement at the beginning
for the first mark point, use of biuret, use of colour standards and, at
the end, some control over the volume of filtrate being used for the
test.

T\ ResultsPlus

\ Examiner Tip

When you are having to describe something you may not have done,
try to visualise yourself doing it in the laboratory or in the field,
thinking about each step and how it needs to be performed and why.
So here for example, there would be no point in testing the tubes with
the fruit juice, and the squid meat in them, for protein because there
will be protein in the squid meat. It would be necessary to separate the
liquid from any remaining squid meat in step 4.

IAL Biology WBI13_01
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Question 2 (a)

Although it is not mentioned in relation to measuring fish, it is clear on the specification that
candidates are supposed to understand the idea of scale (it is actually mentioned in relation
to core practical 5 (spec. 3.8)). A good number were seen to be leaning on their GCSE
knowledge, and quoting the magnification triangle. In this particular example, the triangle
should have given rise to the equation actual size = image size/magnification. About 2/3 of
candidates were able to come up with the correct answer; those who did not, simply didn't
understand the calculation or, again, did inappropriate rounding.

2 Little tunny is a fish found in the Atlantic Ocean.

-—ﬂ.
The photograph shows a little tunny.
39 mm

Magnification x 0.09

(Source: © Picture Partners/Alamy Stock Photo)

(a) Calculate the actual length of this fish between X and Y.
Give your answer in metres. ? ' qcm go 0.0 8‘1 m

0081 _ (5,95 cz@

0.09

(1)

Answer ... 0 ﬁg ................................... m

19 IAL Biology WBI13_01



M,

« {ResultsPlus

/*-.'. Examiner Comments
This answer indicates how important attention to detail is on an A-level
paper. The candidate has clearly measured the photograph at 89 mm.
They have then done the correct calculation 0.089 (from the
measurement) divided by 0.09 from the magnification given. The
answer comes out at 0.988888 recurring, which they have indicated by
the dot over the eight in the centre of the page. But 0.9888 recurring
does not round to 0.98, it rounds correctly to 0.989, 0.99 or Tm, all of
which were acceptable answers.
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2 Little tunny is a fish found in the Atlantic Ocean.

The photograph shows a little tunny.

Magnification x 0.09

{Source: © Picture Partners/Alamy Stock Photo)

(a) Calculate the actual length of this fish between X and Y.

Give your answer in metres. |» ©
cm 4 M (1)

Q4 1o

Answer ©.+0@q

.-o-""-::.\

¢ { ResultsPlus
/--._ Examiner Comments

A not uncommon error was for the candidate to ignore the
magnification value given under the photograph and simply convert
their measurement into metres as if this were a photograph at life size
of the fish. Ideas of scale and magnification are required by this
syllabus.
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Question 2 (b)

This question caused some difficulty for candidates. Many confused a hazard and a risk, and
others lost marks due to not appreciating that the question required them to complete the
table to show one hazard for the dissection and one for the preservation of the heart, and
simply wrote about formalin twice.

Complete the table to show one hazard for the dissection and one for the
preservation of the heart.

(4)
SR ey oonse. scalpd o0 wivte Blea. .
........ Scadpel - 2t ¥ | o DO At o0l ORI
LS00 coave...an ajury.. m"ﬁinq@b\wﬁmf&

A PAVES...... 4. .. NN Co0k.

%{ ResultsPlus
Examiner Comments

This response quotes the use of a scalpel as a hazard, which is a
correct suggestion. It then quotes the risk of using a scalpel as an
injury due to a cut. Finally, it goes on to suggest a couple of ways of
reducing the risk. This all gains 2 marks.

In the next line of the table, the hazard is actually a risk, but we can
deduce from the fact that they are quoting from the table about
formalin that the hazard they are discussing is the use of formalin. This
could not be awarded the mark but, because we know what they're
talking about, the wearing of gloves is a perfectly acceptable way of
reducing the risk that the use of formalin would cause.

This response gets a total of 3 marks.
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/wc
R \ ResultsPlus

Examiner Tip
All practical work in science will involve a risk assessment. You need to
be very clear in your mind about the difference between a hazard, a
risk and a strategy to reduce the risk. Try doing risk assessments for a
range of practicals to test your understanding of this.

Complete the table to show one hazard for the dissection and one for the

preservation of the heart.
(4)

1 foymolwn s N&‘{...mﬂ‘m&b&m @M\dﬂ OOk SR
tikoking F. L owes | opogles ,giaves . Rinse usin waker
W ok ot ol sin [omedicy. K omes . onduck.

2 Wisks. . 0ngy | \Weaw gloves. end . excereise. cavtion

X wale. &ﬁseﬁmg e Uty a?mw Ba
e o

AN

ﬂ ResultsPlus
Examiner Comments

In this response, the first row of the table gains 2 marks. The hazard of
formalin is quoted and a variety of ways of reducing the risk caused by
this hazard are given.

On the second line the hazard given is actually the risk posed by the
hazard, but the risk reducing strategy is OK.

3 marks in total.
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Complete the table to show one hazard for the dissection and one for the
preservation of the heart.

(4)

Trritati n9

2. Weanng
o L Q.rol .......... G lan. Q:c.}
TOPibk:a:,haJ eS

Safely

N\ earan

0O lo ogl=
........ and. Soy EgglOuQS

_ ResultsPlus

Examiner Comments

Neither irritating eyes nor sensitisation of the skin are hazards but
risks. However, since we know what the candidate is talking about as
the two risks are copied from the table, it is possible to 'imagine' the
correct hazard when marking the second column. So, wearing gloves
or goggles would be suitable risk reduction measures. In this case
though, the candidate has dealt with a preservation problem in both
rows, so only 1 mark can be given.
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Complete the table to show one hazard for the dissection and one for the

preservation of the heart.

(4)

1 Sharp... 0alper uwed. mf%\madh&umpmm o
Vi

........ TR BT\ S0 W B X <1 -2 S

2 Fouwmalin, ¢own stohk}mw

A total of 4 marks.

g ResultsPlus

Examiner Comments

Scalpel use is all that is needed in the top row and formalin is correct in
the bottom row. Both risk reduction measures are okay too.
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Question 2 (c)

There was a good spread of marks on this question, with only a few failing to score at all. The
best answers were those which gave clear comparisons, very often under the headings
similarities and the heading differences. In other cases, at the other end of the scale, were
those candidates who just wrote a continuous piece of prose, in which one or two
comparative points, could sometimes be discerned. It would be well to help candidates with
their approach to compare and contrast questions, and how to structure them, so that the
examiner can clearly see what they are trying to say.

(c) The diagram shows the heart of a fish.

atrium
sinus venosus

bulbus arteriosus

blood enters the sinus
venosus and flows
through to the atrium

blood flows from the
ventricle out through
the bulbus arteriosus

ventricle

Compare and contrast the structure of the heart of a fish with the heart of

amammal,
(3)

The.. struckose. o€ o Len and.. mam™Mel  Heatk.ofe..
Aifferent_os. Yho aksium o€ Ho. pﬁhhmriv!ﬁfmh ........
Mofe. biggee. Soea ¥hok..of.. e mm.(hmol........he,m(..L’.,...ﬂ.].lc;w.}ng
?u§MQ(e®xﬂaanob0hoq%oF E]oedwh,]e
No wn%\;k,\c\e.elzgna‘%e/mp]qﬂqr valves be l‘ﬂ..g .............
?,c.&s&.ﬂk. ......... w\ow}wmwj ........... lead bo o bockElow af. .

>mnmf“°h1- e e e e e

of fre ..

" -I;\

N (: ResultsPlus
I/--.. Examiner Comments

In this script the candidate has made an incorrect statement about
structure, as there is no information about comparative size of fish and
mammal atria. After that their points relate to function, so no marks.
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(¢) The diagram shows the heart of a fish.

atrium
sinus venosus

bulbus arteriosus blood enters the sinus

venosus and flows
through to the atrium

blood flows from the
ventricle out through
the bulbus arteriosus

ventricle

Compare and contrast the structure of the heart of a fish with the heart of

a mammal.
(3)

Blood.evters e cinis. vanosus. and 4w thiugh 1o the 2ttive, At info the. @t
.M@,;ﬂn,,,,.:.f,m;,dg,,...,ﬁ.m.,,mmum.mm“,:hm...bb.,ol...Jflm.s....{u....a...mc............
...ymd'z.....m..kﬁmﬂht“m,..ﬁ;&ﬁm{minm. .....

AN

ig ResultsPlus
Examiner Comments

This answer would have benefitted from more careful reading of the
question. It is largely functional in its points and there is no attempt at
a comparison.
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(c) The diagram shows the heart of a fish.

atrium
sinus venosus

bulbus arteriosus blood enters the sinus

venosus and flows
through to the atrium

blood flows from the
ventricle out through
the bulbus arteriosus

ventricle

Compare and contrast the structure of the heart of a fish with the heart of
a mammal.

(3)
A B bos o sgje Aituladon syskevn, 1aidh weohs. .
ok e Weod. 36 gumped. tiough. ne. neort once. Vere
bengy mrd. Yok ko Bne Yneark The \oed Fivak evsers
AL Mw,rv& ’émmtﬁ\a Hag sinus Venosus omd Paas ‘dnrmc&h

21y
EJ Wa’ tv ﬁna m{; OP t’i«o. bn@ Hammuls haULa
u)o\e, clmﬁu.’m ke, A, means thod bloed passe s

Hovouahn o Meatb....:h.alc,e. Vhove  Lénaaumped adds Yo
>3 vest ofF Ho \aody. ieAm

|

ﬂ ResultsPlus
Examiner Comments

This is possibly an example of a candidate filling the space with
information that they know, and maybe thinking that they have done

enough therefore to gain the marks. However, they have gained only

one mark because they have only made effectively one comparative
point about the structure of the two hearts.
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(c) The diagram shows the heart of a fish,

atrium
sinus venosus

bulbus arteriosus blood enters the sinus
venosus and flows
through to the atrium
blood flows from the
ventricle out through

the bulbus arteriosus

ventricle

Compare and contrast the structure of the heart of a fish with the heart of

a mammal.
(3)
e Sieadlies: Dol Cantan. vestricle and. atriven oot
Shse yenkisiedo pume Yolead eut of ¥ae ek
—DiPlrences » fich hae one ciredabion , Mammale have dodde -
HCAY TR Eaxeo KR T
'Q\gﬁh‘dmdm'm&. YoM SADVS yeno Sl o . namaels
Voed eoters. Bom. e vena cavaBe

N,

ﬂ ResultsPlus
Examiner Comments

An answer structured in such a way that the examiner is left in no
doubt as to what are being put forward as differences and what are
being put forward as similarities. This is clearly the way forward in
compare and contrast questions.

’”\‘f’“/ ResultsPlus

) Examiner Tip
Compare and contrast is a command word and as such, it is well worth
while to think about how you should approach any question which
includes it. It will always require at least one similarity or difference,
otherwise it is just compare or contrast. In addition, it is a very good
idea to set out your comparisons under the headings similarities and
differences.
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Question 2 (d)

This was a rather unusual question for this paper in that it does not relate to any particular
core practical, although the general context is that of the recommended additional practical
on heart structure. However, this question is testing investigation design and analysis. The
simplest points, which many got, would be to have an adequate sample size (five tends to be
acceptable in these situations), and to standardise the measurements. Basically,
standardising the fish and heart measurements is the equivalent in this case of controlling
variables. We then need to know what exactly is being measured; many candidates were
content with saying measure the size which is, of course, not possible unless we know what
aspect of size to measure. The final 2 marks were about the analysis, plotting of a graph,
which was quite often seen, and carrying out of a relevant statistical test, which was rarely
seen.
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(d) A student suggested that:
The larger a fish is, the larger its heart will be.

Devise a method that could be used to collect and analyse data to test
this suggestion.

(6)
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iﬁ ResultsPlus
Examiner Comments

This answer starts off gaining marking point 2, then secures 4 by
weighing the heart and finally 7 for a reasonable idea of the graph to
be plotted. In amongst this, it talks about keeping environmental
conditions the same and repeating things, both rather stock answers
which gain nothing in this question. Had it measured the mass of the
fish rather than simply the size, mark point 3 could have been gained.
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(d) A student suggested that:
The larger a fish is, the larger its heart will be.

Devise a method that could be used to collect and analyse data to test
this suggestion.

(6)

...... malldrgbvare.M1ah1n5ﬂ\mandn0hn3domnﬂnur‘
mass. Then_perform a_dissection ensuring that gloves, safety
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y ResultsPlus
I/--._ Examiner Comments

A very good answer gaining all 6 marks. In order marks 1,5,3,6,4 and 7
were gained. Some pre-treatment of the fish and the heart would be
required, but was rarely seen in candidate answers.

""f‘ \ ResultsPlus
\

| Examiner Tip
In any investigation, whether it be experimental or observational, it is
important to follow the "rules" laid down by science. You need to think
about sample size, precisely what you are going to measure, what you
are going to do in order to make results comparable to each other, and
then how the data you have gathered might be analysed.
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(d) A student suggested that:
The larger a fish is, the larger its heart will be.

Devise a method that could be used to collect and analyse data to test
this suggestion.

(6)
Preyare.. fniehey. ot nxonae 0 SWeg,
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N { ResultsPlus
/--.. Examiner Comments

Here is an answer which gains just 2 marks but could so easily have
doubled that. In the first line, it gets the second mark point, and then
mark point 4 when it talks about width and height of the heart. But it
then simply talks about measuring the size of the fish. If the candidate
had thought "how can | measure the size of a fish" they might have
come up with measure the length or measure the mass. Hopefully,
they would have realised that you cannot measure the size without
saying what aspect of size you are going to measure.

The candidate also realises that the question asks for an analysis of the

data, so suggests plotting a graph, but it is not possible to give any
marks without a little bit more detail about what the graph is going to
be of. What is going to be plotted against what? So, this could easily
have been 4 marks.
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Question 3 (a)(i)

A relatively simple calculation which many candidates were able to perform with no problem.
However, the issue of significant figures raised its head on a rather large number of
responses. Many were content with 9.06 as their final answer, and it is not clear why when
two significant figures were asked for very clearly in the question. It could be that they simply
did not see or ignored this instruction, or it could be that they think that 9.06 represents two
significant figures. So, some training in this area would seem to be indicated.

(i) The percentage decrease in the vitamin C content of the fruit with no coating,
over the 60-day period, was 43.75%. B

Calculate the difference in the percentage decreases for the fruit coated with
chitosan and the fruit with no coating.

Give your answer to two significant figures. ‘
nC —> 4z +75 (2)

C\f\ =) 3‘4-6({)
o -4y

O+4Y

)\1::3;3

Answer ... Q'Oé ..... )/'- ........
4 3 .75 <3G 6y

N
\( { ResultsPlus

Examiner Comments

A rather large, and slightly worrying, number of candidates lost the
second mark by ignoring the instruction to give the answer to two
significant figures.

' . ResultsPlus
\

Examiner Tip
Always read every word of a question, they are all there for a purpose,
and if you ignore them, you are likely to answer the question
incorrectly.
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Question 3 (a)(ii)

This is a fairly straightforward plotting a graph question, a regular feature of this paper. The
issue this time was in relation to drawing a suitable line of best fit.

(i) Plot a suitable graph to show the relationship between storage time and the
vitamin C content in the fruits coated with cinnamon oil.

Draw a line of best fit through the data.

(4)
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Y { ResultsPlus

Examiner Comments
A good number of candidates struggled with drawing an appropriate
line of best fit on this graph. In this example, the candidate has
managed to do that together with suitable axes which are correctly
labelled, and the points plotted on a linear scale. So, this answer gains
all 4 marks.

. ResultsPlus
\ Examiner Tip
A line of best fit should follow the direction of the slope, should have
as many points on one side as on the other, or as close as possible to

that, and the points should be a balanced distance from the line.

In this case there are five points, so we would expect two on one side
and three on the other. That is not quite enough though, the distance
of these points from the line needs to be about the same, when
totalled, on both sides. This candidate has three points above and two
points below, so that is fine. The two points below are both rather
further away from the line than any of the points above, so on balance,
the three points would have an average distance about the same as
the two points below.
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(ii) Plot a suitable graph to show the relationship between storage time and the
vitamin C content in the fruits coated with cinnamon oil.

Draw a line of best fit through the data. , A S U
U TBamiln ( [onfent s Pudts codeluth (imano o/l @

0.5

o b

0.3

.34y
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ResultsPlus

Examiner Comments

This answer could not achieve the appropriate line of best fit mark, as
such a line must be a straight line.
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(iiy Plot a suitable graph to show the relationship between storage time and the

ol

vitamin C content in the fruits coated with cinnamon oil.

——

Draw a line of best fit through the data.

m

(4)

)
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ResultsPlus

Examiner Comments

In this example, the axes are correct, properly labelled, and the points
are plotted correctly on a linear scale. However, the line of best fit is
not suitable, the way the candidate has drawn it. There is one point
below the line and effectively four points on it, so it does not quite
meet the criteria.
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)\ ResultsPlus
\ Examiner Tip
It would be very well worthwhile practising drawing lines of best fit

before taking the examination. There are plenty of websites that allow
this to be done.
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Question 3 (a)(iii)

This question is quite like ones on many past papers in principle, although it takes a slightly
different approach. Rather than asking for what could be done to measure variability, or in
order to calculate the standard deviation, this one looks at repeatability. It gave a good
spread of marks from 0 to 3.

(ili) This data has no indication of repeatability.

Describe how data could have been collected in this investigation and
presented to show its repeatability.
(3)

(aigurlessf""(%)r’d&kq)tichr«alt;éamhg:}
e A S s ble Lesall.....0d...5ee. how. . Wi kwmin C....cockab ...
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ﬂ ResultsPlus
Examiner Comments

This candidate has answered the question "describe how data could
have been collected in this investigation". This, of course, is not the
guestion that was asked.
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(ifi) This data has no indication of repeatability.

Describe how data could have been collected in this investigation and
presented to show its repeatability.

e 3#@&
-\AA?._ ............... o ANl
\\Kws ........ n..v[é,

Wi Qovmmkaw%
‘ﬂ"‘ WMM M \-ﬂwlrx C Mh‘(ﬂh‘kl

ig ResultsPlus
Examiner Comments

The candidate has understood what is required in this question. In
order to collect and present data to show repeatability, we need to
carry out the investigation a number of times (collect data) and then
calculate means and standard deviations together with presenting
them on a graph.
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Question 3 (a)(iv)

This question is asking candidates to combine some knowledge from CP2 with an
understanding of good experimental design. It yielded mark totals across the range, but the
majority got either 1 or 2.

(iv) A coating made from a combination of chitosan and cinnamon oil was
also tested.

Describe an investigation to determine if this coating is more effective than
the two coatings used separately in preserving the vitamin C content.
(3)

Camrqduwht'ﬁw+wt%%~gmﬁw\5rﬂ~$ﬂ Frem. cdotoscn can®
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N { ResultsPlus
I/*--._ Examiner Comments

The simplest way of getting 1 mark in this question is to realise that
the test for vitamin C involves the use of DCPIP. Many candidates, like
the one here, achieved only this mark.
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(iv} A coating made from a combination of chitosan and cinnamon oil was
also tested.

Describe an investigation to determine if this coating is more effective than

the two coatings used separately in preserving the vitamin C content.
(3)
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ig ResultsPlus
Examiner Comments

Very few candidates talked about a standardisation of the coating
method. Candidates should have realised that they are going to
compare a double coated fruit with single coated fruits. So, the only
thing that should be different about the double coated fruit is the
double coating. This means that the coating must be applied in exactly
the same way as it was when the coating was single.
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Question 3 (b)(i)

In this question, a simple but important to laboratory technique was tested. It was rather
poorly answered with a majority getting no marks at all. It is felt that this was largely due to a
misreading of the question, leading to answers which simply told the examiner how to fill a
pipette and ignored the key words measure an accurate volume.

(i) The diagram shows a graduated pipette.

o -] = =] A £ ad et - =

The pipette was used to prepare the suspension of bacteria.

Describe how to use a graduated pipette to measure an accurate volume.

(2)
........ P T suspelin in o braken . anh place  The Qgdle. n The

/\

\( { ResultsPlus
/--._ Examiner Comments

A number of candidates were able to gain both marks here by mention
of the reading being related to the position of the meniscus, and the
reading being taken with the meniscus held at eye level.

T\ ResultsPlus

\ Examiner Tip

There is a range of scientific equipment you are expected to be familiar

with and possibly to have used or have seen in use in a film. These are
not listed in the specification but you will have come across them if you
have done all the practical work that is recommended or required.
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(i) The diagram shows a graduated pipette.

-] ~i - W (" (¥ =ral C_:B

The pipette was used to prepare the suspension of bacteria.

Describe how to use a graduated pipette to measure an accurate volume.
(2)
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ﬂ ResultsPlus
Examiner Comments

Quite a significant proportion of candidates were at a loss as to how to
answer this question. Most of those who achieved no marks simply
talked about how to draw liquid into a pipette ignoring, or not
appreciating the significance of, the phrase "to measure an accurate
volume".
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(i) The diagram shows a graduated pipette.
D I L A | i

The pipette was used to prepare the suspension of bacteria.

Describe how to use a graduated pipette to measure an accurate volume.
e (2)
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ﬂ ResultsPlus
Examiner Comments

A very economical answer from a candidate clearly confident about
what is required here. This kind of answer was far less common than
would have been hoped.
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Question 3 (b)(ii)

A very straightforward calculation, but still some candidates failed to score. This was usually
because they ignored the instruction to give the answer in standard form, or they did not
know how to give the answer in standard form.
(i) The suspension of bacteria containing 5 x 10° bacteria per cm® was used.
Each agar plate was spread with 0.2 cm? of this suspension.
Calculate the number of bacteria that were added to each agar plate.

Give your answer in standard form.
(1)

0.2x5x140° = 209000

Answer .1 3405 ..................................

N { ResultsPlus
/*--._ Examiner Comments

A clear and correct answer.

l’ \ ResultsPlus
\

| Examiner Tip
In science, where very large and very small numbers are often
involved, it is very important to understand how to express numbers in
standard form.
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(i) The suspension of bacteria containing 5 x 10° bacteria per cm?® was used.
Each agar plate was spread with 0.2cm? of this suspension.
Calculate the number of bacteria that were added to each agar plate.

Give your answer in standard form.

@xb'% Yo 2cm’

(1)

-
L

Answer I.QQ,QG"’
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ﬂ ResultsPlus
Examiner Comments

It was not uncommon for candidates to get the maths right, but then
ignore the instruction to give the answer in standard form. Since the
calculation was given only 1 mark, this inattention to that detail cost
them.
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Question 3 (b)(iii)

In past papers, candidates have often been asked to state precautions that they would take
under certain circumstances. Here, they were asked to explain the precautions and found
this quite challenging.

(iii) Explain two safety precautions that must be taken when pregarmg
these plates. ~

(2)

1. ToRe. Noe  plokes. N%CM, Ao Q¥odenX oorotaXaal
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< Examiner Comments

Some allowance was made in the use of English to explain what was
being done. For example, a significant number of candidates talked
about taping the plates vertically and this was taken to mean that the
lid was only partially sealed. If this was coupled with the reason being
to avoid growth of anaerobes, then the mark could be given.

)\ ResultsPlus

\ Examiner Tip

Even familiar command words, such as explain, are often ignored, but
they must be taken into account when writing an answer. So you
cannot merely state something like a safety precaution when
preparing plates of microorganisms if the question asks you to explain
the safety precaution. You must understand the requirements of all
the command words listed in the specification under the heading of
taxonomy on page 68.
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(iii) Explain two safety precautions that must be taken when preparing
these plates.
(2)

“'Lue_qr%‘:m‘ﬂs

o -I;\

¥ /\, ResultsPlus
I/--.. Examiner Comments

This response is typical of many seen, which completely fails to
appreciate that the question asked for an explanation of two safety
precautions, not simply a statement of them. Wearing gloves and
keeping away from heat were very unlikely to have gained the marks
even if they had explained why.
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Question 3 (b)(iv)

This question generated the full range of marks and worked well. A little bit more attention to
detail would have given many candidates an extra mark or two. For example, those who said
that the temperatures of incubation had to be different because the microorganisms have
different optimum temperatures could have got the mark if they changed "microorganisms"

to "enzymes".

(iv) The table shows some differences between the method using bacteria and

the method using fungi.
bacteria nutrient agar 35 24
fungi potato dextrose agar 28 72

Suggest why different conditions were used when growing these two types

of microorganism.
(3)

Type of agar ... Y2 H¢r ﬁiwwwimﬂﬁmnhm@mwm
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< {ResultsPlus

/*-.'. Examiner Comments
This response could have relatively easily gained 3 marks instead of 1.
The suggestion that different microorganisms have different food
requirements is sufficient for the first mark point. Different
microorganisms having different optimum temperatures would have
got the mark if it had talked about the enzymes of different
microorganisms having different optimum temperatures. Finally, if it
had said that fungi take longer to grow, then that also would probably
have gained a mark.
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(iv) The table shows some differences between the method using bacteria and

the method using fungi.
bacteria nutrient agar 35 24
fungi potato dextrose agar 28 72

Suggest why different conditions were used when growing these two types
of microorganism.
(3)

Type of agar ... bmﬁ 'f?ﬂﬂ[ on.. ﬂmm ahaﬂ MI f“ﬂﬂfﬂ .......
frtafto ____________ dextrote , Mg swie Fhey have. ﬂlnu@h

R 1 1 L —

Incubation temperature ... The QWMIAM TR yy
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aﬁt‘mf@" I\U‘r\% e e
Length of incubation .. YN&... Yalle 0“?’ ‘EXD/'(}M‘E. bl’ Qﬂ*( I‘lﬂ danon

________ agodk. . different, (o the deestiea-jate of
raction Y difereit. e time. Required. 5

|

ﬂ ResultsPlus
Examiner Comments

In this example, the type of agar answer tells us nothing beyond the
information in the stem. The reasons for the different incubation
temperature is clearly correct in this case. It is possible that an answer
that involved information about the efficiency of enzymes breaking
something down could have gained the mark here. However, it was
never going to be a possibility in this case as it does not give specific
details about bacteria compared with fungi.
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(iv) The table shows some differences between the method using bacteria and

the method using fungi.
bacteria nutrient agar 35 24
fungi potato dextrose agar 28 72

Suggest why different conditions were used when growing these two types
of microorganism.

(3)

Type of agar m%mm\dﬁmax ........... (1TTeY Q\ELQX‘Q“‘\'T\\LW\%TD
QAT QWL AR L. OISR QNN QRETRRAY

<g§ ResultsPlus
Examiner Comments

This response has three good suggestions and gains all 3 marks.
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Question 3 (b)(v)

This question proved very demanding for most candidates. This is almost certainly, at least in
part, as a consequence of their lack of understanding of the command word evaluate.
However, it is not just this. Candidates fell into three groups. Those who understood what
they were required to do, although never managed to do it more than twice or occasionally
three times. Those who seemed to begin to understand the requirements, but merely stated
problems with the investigation without actually explaining why they were problems. The
third group just answered the question as if it had asked them to comment on the data, as
has so often been the case in this type of question in the past.

Evaluate the usefulness of this data when making conclusions about the
antimicrobial activity of cinnamon oil and chitosan in this investigation.

(4)
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Examiner Comments
This answer is a fairly typical mix of relevant information with
irrelevant information. So the statement that chitosan has higher
antimicrobial properties than cinnamon oil is correct, but not relevant
to the question asked. It becomes promising after this with a sentence
starting with the word "however" and continuing with an explanation
as to how the data could be more useful. Sadly, the explanation does
not go far enough and doesn't tell us why it would be more useful if it
had error bars in terms which are clear enough at this level. The
explanation falls apart at the end when it says we don't know whether
the data is valid or not.

. ResultsPlus
\ Examiner Tip
If a command word has never appeared before on a past paper, or
only appeared rarely, you should still be prepared for its appearance
on the paper that you sit. So the very important suggestion is to make
yourself familiar with all the command words and how they should be
interpreted.
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Evaluate the usefulness of this data when making conclusions about the
antimicrobial activity of cinnamon oil and chitosan in this investigation.

(4)
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ig ResultsPlus
Examiner Comments

This answer almost entirely misses the point of this question. It talks
for most of it about the relative effects of the coatings on the different
microorganisms. In this way, it is answering a "comment on these data"
guestion. It does mention the fact that standard deviations are not
calculated but does not make enough of this to get a mark.
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Evaluate the usefulness of this data when making conclusions about the
antimicrobial activity of cinnamon oil and chitosan in this investigation.

\ (4)

TThIL Inveshgebion dees have. o great. range of o fffertat Samples of hackria,.
Land dherefore. @ larger sample. increaces Jhe_ relinbility of it Shedy ac ik ...

reduces. e reta Zor . YEl) 'ﬂé{é?@.,...qﬁ..ja&t{...m.q/y....a.t,..na.....cmc(mmbni‘....mfz...&.‘.’...omﬁ...
from.._an_ invespgobon.. compledid once... To. continit,. duriag. 1A 1aveihgidin,

..ﬁhcy.....m’y....me.mwfh[....m....a(zéa.zmm:...oﬁ...ﬂ.-fe..,.,zm.e,,.96.._95%95».&......z‘n,kakmm..-....fz.’ewe,__._..
k. makes. dhe resulls less. prede- precise. andl. Qcurafe @S 1he diameter ix. ...

“ghﬁ TIr® wowd! hGQi# beerr more ;ﬁﬁw (Total for Question 3 = 24 marks)

AN

|
o

ﬂ/ < ResultsPlus
/--._ Examiner Comments

This is an example of a high scoring response, although even here, the
candidate struggles to express themselves clearly.

It is one of the very few that gives a positive evaluation of the
usefulness of the data by saying that a range of samples had been
studied (mark point 1). The route to mark point 4 is long but the idea
that "no conclusions can be made from an investigation completed
once" finally clinches it. They say enough for mark point 5 at the end.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice. Much
of this advice mirrors that of previous series:

¢ All nine core practicals and all five recommended assessed practicals should be thoroughly
studied and thought about before the examination, not in it.

e Make sure you thoroughly understand the basic elements of the scientific method as
taught at A Level. One variable is varied (the 1V), one is measured, as the IV is varied, (the
DV) and any other variables which may affect the DV are kept at constant values.

¢ All command words should also be studied and their usage practiced, again long before
sitting in the exam room. A detailed study of past papers, alongside mark schemes and
examiners' reports, will be very helpful.
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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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