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Introduction

This paper was fairly typical of previous WBI11 papers.

In the responses to the more frequently covered topics there was evidence that candidates
had been well prepared for the exam using past paper mark schemes.

There was only one levels-based question in this paper. A range of responses were seen on
this question with some candidates clearly schooled on how to approach such a question.

The paper also included the statutory eight multiple choice questions which saw a range of
responses but none appearing to cause any problems for candidates.

However, the one question that candidates found most challenging was the final question,
Q8. Candidates had to work out the probability for an individual having PKU and then halving
it as the question had asked for males specifically being affected.

The paper also contained the minimum statutory number of maths marks. Candidates
appeared to be better prepared for these questions as there were signs of improvements,
especially in calculating ratios.
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Question 1

This question was a straightforward start to the paper with many candidates scoring 4 or 5
marks. Probably the commonest error was in the fourth gap where condensation was
confused with hydrolysis but we did see some responses where solute was confused with
solvent in the third gap. A lot of candidates wrote polar instead of dipolar in gap one, which
we allowed but would prefer to see water referred to as a dipolar molecule.

1

Water is an important biological molecule.
Read through the following description of water.

Complete the description by writing the most appropriate word on the dotted lines.

Water has an uneven charge distribution so it is described as a

5 DONNE ... MOleCUle, The hydrogen ends of the molecule
have a very slightly Faﬁlﬁu& charge.

Water is involved in the transport of substances so it is an important
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reactions that break down disaccharides such as

~ Lanetese. into glucose and galactose,
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This response was awarded the full 5 marks.
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~_ Examiner Tip
As general advice on gap-fill questions, it is good practice to read the
passage thoroughly before attempting to write the answers.
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Question 2 (d)

This question took a slightly different angle to questions in previous series in order to
determine candidates understanding of the reason for storing thromboplastin inside
platelets.

Some candidates wrote everything they knew about the blood clotting process which did not
score highly. However, they were able to achieve some marks for the last marking point.

The better responses provided an explanation as to how this stopped prothrombin being
converted into thrombin (mark point 2) and therefore preventing the clotting process (mark
point 3). Very few responses included the first mark point.

(d) Thromboplastin is stored inside platelets.

Explain the advantages of storing thromboplastin inside platelets.
(3)
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This response illustrates marking points 2, 3 and 4. In fact, marking
point 4 was awarded as it is in the context of what would not happen.

4 ResultsPlus
\

' Examiner Tip
Read the question carefully in order to write a response that meets the
expectation of the question. The response to the question has to be
written in such a way that it matches the context of the question.
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Question 3 (b)

This question asked candidates to explain why enzymes are defined as 'biological catalyst'.
This is a term that is specified in the specification for this qualification and candidates should
be expected to define these terms accurately. Many responses only scored for marking point
2 as the description of 'biological' had not been included in the answer.

(b) Explain why enzymes are described as biological catalysts.
(2)

B LT p*D{'ﬂAm pm{m.n( m.ajTN.Qﬁj AN (mea a—-’%&ruw .
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W ufva ueed. v1'7 'ﬂ\n mc.hm,.

\,{ / ResultsPlus
< Examiner Comments

This is an illustration of a thorough definition. This response clearly
defines each component of the term, ie biological and catalyst and it
was awarded the full 2 marks.

4\ ResultsPlus

\_, Examiner Tip

If a question asks for a definition of a term, then each word in the term
needs defining.
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Question 3 (c)(i)

This mathematical question required candidates to carry out a standard calculation but the
mark was lost in responses which did not give the answer to two significant figures.

(i) Calculate the effect on the rate of reaction of each degree increase in
temperature between 46 °C and 50°C,

Give your answer to two significant figures.
(1)

20 - 54 = —?‘GMPL‘YOC
60 — U6

Answer .. =20 . . au per °C

™.

N | / ResultsPlus

/---*. Examiner Comments

In this response, the candidate attempted to indicate that there was a

drop in rate between 46 © C and 50 © C. This was not actually needed
for the mark but certainly did not count against them. This response
was awarded the 1 mark.

T\ ResultsPlus

\\. Examiner Tip

It is important that the necessary mathematical skills are learnt as well
as the Biology content for this qualification. Always double check if
there is an instruction in the question stating how many decimal places
or significant figures should be used. If there is no such instruction
then you have to decide on a suitable number of decimal places or
significant figures in which to express the answer.
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Question 3 (c)(ii)

This question asked candidate to explain the effects of temperature on enzymes. The
majority of candidates provided an accurate response. However, some candidates lost the
mark for lack of clarity in their writing which did not communicate the answer adequately.

(i) State why there is a decrease in the rate of reaction above the
optimum temperature.

(1)
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/ ResultsPlus

< Examiner Comments

This is an example of a good quality response which was awarded full
marks.

%)\ ResultsPlus

\. Examiner Tip

Avoid stating that an enzyme 'starts' to denature above the optimum
temperature. The rate of reaction of an enzyme is a combination of the
frequency of collisions and the distortion of the active site. The active
site gets distorted due to vibrations of the R groups at temperatures
below the optimum but this is compensated by the increase in
collisions up until the optimum temperature.
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Question 4 (a)

This question required candidates to analysis the data provided in the table to select the
appropriate values to use in their calculations. Candidates were also expected to take note of
the data in the table to decide on the number of decimal places or significant figures they

should use and the format for their answer.

4 The structures of blood vessels relate to their functions.

The table gives information about some blood vessels in a dog.

aorta 1 1.0 40.0 13x10? 28.0
large arteries 40 03 20.0 TEX 08 78
capillaries 1.2%x10° 8.0x10™* 0.1 30x10° 36x107?
large veins 40 0.6 20.0 (5 R 1.9
vena cava 1 1.25 .7 1.6 x 102 18.0

(a) Complete the table.
Use the formula:
surface area = 2xrl

where r s the radius of the blood vessel and | is the length of the vessel.
(3)

Guvlace q.-gal =‘Cz+ X Hr oD o .‘20);1. Lo .
- ‘5 115?‘\65
2
Lonydn = gulbce oo w L6 x0T
ST (2¢XA0.625)

wWe-7.

N

ﬂ ResultsPlus
Examiner Comments

The majority of candidates coped well with this question with a
reasonable proportion showing their workings in the space provided
and then writing their answer in the table, as shown in this example. If
the answer was clearly shown in the workings but not transposed to
the table, the full marks were still awarded.
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4 The structures of biood vessels relate to their functions.

The table gives information about some blood vessels in a dog.

aorta 1 1.0 40.0 1.3 x10? 28.0
large arteries 40 0.3 20.0 7.5x 102 7.8
caplillaries 12:% 10 80x 10 0.1 3.0x10° 3.6x 107
large veins 40 0.6 20.0 N3.F 1.9
vena cava 1 1.25 u-0.# 1.6 x 10 18.0

(a) Complete the table.

Use the formula:

surface area = 2mrl .

_wh;re ris the -radiu; of the blood vessel .ia}rd lis the 'let;gth of the vessel. | &
2AXD DARO 27121 *5.6155’"1-}‘:6“"91 -

7
[ =\ 6x02x3

> «a1ro 625

ResultsPlus

Examiner Comments

Calculating the surface area of one vein and not the total surface area

of all the veins was a common error, as shown in this response.

Candidates were awarded one of the two marks for this part of the
calculation.

A
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{4\ ResultsPlus

\_/ Examiner Tip

Always attempt the calculations, particularly those worth more than
one mark as there will be method marks available, even if the final
answer is incorrect.
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Question 4 (b)

In this question, candidates were required to apply their knowledge about the structure and
function of blood vessels. The majority of responses demonstrated that candidates knew
what was expected of them from the question and there were some very good answers.

(b) Explain why the velocity of blood flow in the large arteries is slower than the
velocity of blood flow in the aorta.

Cviess - gtui\-gum\ (3)
vy mat vt o avtevies YWen novte Wit e Jotal ‘emsssatedtewst ~

ot lavge nyfevies is lavery giva (avgt wrfvies ot wasvd Yuavily

Claxons it T et Alew v Lot avievies e A \obwev
[velecity o) (15}
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be faskiv. Tla Vels city f Wlovd tlow clecveaces os Yloed flynsg M.-'hj

%/lu Myt Wiy brwest At tv dv (tfiow ‘-ﬂ{w&-%w bles A low nmd AL

|II:\\.

V ResultsPlus

/'--.. Examiner Comments

This is a clear, concise explanation that illustrates the first three
marking points. The question expected candidates to provide
responses about the large arteries but marks were awarded for the
opposite for clear accounts of the aorta.

T4\ ResultsPlus
\_/-. Examiner Tip
Use the marks allocated to a question as a guide to how much to write.

In a question like this, if there are three marks available then three
explanations are needed.
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Question 4 (c)

This question was asking about the structure and function of capillaries. Candidates clearly
knew that various molecules had to diffuse into the cells and that diffusion needed to be
faster. However, few candidates appreciated that plasma actually leaves the capillaries and
that the diffusion is from the tissue fluid and into the cells. Therefore, the first marking point
was rarely awarded.

() Explain why the total surface area of the capillaries needs to be so high.
(2)

i TOSRNGW.. cap\asy. e Sikkusion. . of. goses. ond. Aond. parhiules.  AAkes. ...

e QNS L.0.50. X 0. WAL s LAt UL 0. A Larlose Nae. d\EEUSION. d\STANCL o

e ARSI Mywid o G Sedd 0 A RNA s R

y { Result<Plus
/'--‘- Examiner Comments

This is an example of a good response and it scored for marking points
2 and 3. However, the majority of candidates only scored for marking
point 2.
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Question 4 (d)(ii)

In this question, part D still focussed on the structure of blood vessels but in a different
format than in previous examination series. The majority of candidates attempted this
guestion and were confident with this different format. However, a number of diagrams were
not in the style used in the multiple choice question but the mark scheme allowed for this.

(ii) Draw a diagram, using the style above, to represent the wall of a capillary.
‘ (1)

A endotnenial - cel
mau

Pl g1l
1t I'1
1
¥
X
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Jio,
o

Y / ResultsPlus
:/"‘--‘- Examiner Comments

Quite a few candidates labelled their diagram which confirmed clearly
what they had drawn. This example shows a single bar clearly labelled,
even though it is not drawn where it should be.
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(i) Draw a diagram, using the style above, to represent the wall of a capillary.
' : : g ~ )

e‘h&bh\'\ ol
tel)

| xyer

'Resultsphs

Examiner Comments

This candidate has not used the style of our diagram but it is clearly
showing just one bar. The response was awarded the mark.

- (i) Draw a diagram, using the style above, to represent the wall of a capillary,
(1}

e
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=
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Examiner Comments

This candidate has attempted to draw a diagram of a capillary which
did not meet the expectation of the question. This response was
awarded no marks.
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(T4 ResultsPlus
\_') Examiner Tip
Read the question carefully and follow the instructions given.
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Question 5 (a)(i)

In this question, candidates were expected to write specifically about collagen. The mark
scheme provided opportunities to award the general characteristics of fibrous proteins that
could be identified specifically from descriptions of collagen.

5 Hair straightening, or rebonding, is a hair styling technique used to straighten hair
using either heat or chemicals.

(@) Hairis made from an insoluble fibrous protein called keratin.

(i) Describe two structural features of insoluble fibrous proteins.
(2)

_....._._...h.a.n&s_._,,_.....rg.p.mhhs..,.,.aaqmnm......g&.........pm_l.m:...,.....5.1.3..Lm.en...,.m,d...hg.d.mxg.pml.m

2. Jriple... helix.. with & chaing, with.  hydeophobic R grompe......

A

[ [ ™
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Y / ResultsPlus
_/"‘--“- Examiner Comments

This is a very good description of collagen which identifies the long
chains (mark point one), the hydrogen bonds (mark point 4) and the
repeating sequences of amino acids (mark point 2), which are the
characteristics of fibrous proteins. This response was awarded the full
2 marks.

T\ ResultsPlus
\_, Examiner Tip

Do not be put off by contexts or examples that are unfamiliar. Identify
the topic area and then use the information that you have been taught
to answer the question. In this question, keratin may not be familiar to
candidates but collagen is a fibrous protein that is taught as part of
this specification. Therefore, use your knowledge of collagen to answer
the question.
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Question 5 (a)(ii)

In this question, candidates were required to draw the complete structure of the amino acid,
cysteines. Although candidates were not expected to know the structures of specific

R groups they are expected to know the structure of an amino acid, including where the

R group is attached.

o — -

(i) Keratin contains a high proportion of the amino acid, cysteine.
Disulfide bridges form between the R groups of two cysteines.

The diagram shows the R group of cysteine.

— M —wn—I

Draw the complete structure of the amino acid, cysteine.
(3)

\( / ResultsPlus

/‘--‘\. Examiner Comments

This is an example of a response that was awarded the full 3 marks.
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(i) Keratin contains a high proportion of the amino acid, cysteine.
Disulfide bridges form between the R groups of two cysteines.

The diagram shows the R group of cysteine.

-z_-‘.'-
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Draw the complete structure of the amino acid, cysteine.
(3)

| A R
%{ou.p \\ |
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ﬂ ResultsPlus
Examiner Comments

This candidate has provided a very detailed response which goes
beyond the expectations of the mark scheme. The response was
awarded the full marks.

- lf ResultsPlus

| Examiner Tip
Although your answers should be clear, you must be careful not to
spend too much time on a question doing too much unnecessary
work.
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(i) Keratin contains a high proportion of the amino acid, cysteine.
Disulfide bridges form between the R groups of two cysteines.
The diagram shows the R group of cysteine.

—y—wun—1T

Draw the complete structure of the amino acid, cysteine.
(3)

N

\.

V / ResultsPlus
:/"'--‘- Examiner Comments

e

This is an example of one of the most frequent errors made on this
question. It shows a hydrogen missing from the central carbon atom. It
was awarded 2 marks.

-

o
o

.!.f: \ ResultsPlus
\

~_ Examiner Tip
You are expected to be able to draw the structure of certain molecules.
You should know that carbon needs four covalent bonds, oxygen and

nitrogen both need two bonds and hydrogen just one bond. A quick
count up may save a mark.
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(i) Keratin contains a high proportion of the amino acid, cysteine.
Disulfide bridges form between the R groups of two cysteines.

The diagram shows the R group of cysteine.

H
|
S
2 |

H

Draw the complete structure of the amino acid, cysteine.
(3)

ﬂ ResultsPlus
Examiner Comments

A few candidates selected to complete the diagram instead of drawing
the amino acid in the space. Although there are no marks for this
particular diagram, a candidate could still gain all three marks.

o

-~

- l"’ ResultsPlus

| Examiner Tip
Our instructions should be followed.
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Question 5 (b)(i)

This question was intended to introduce the context of secondary structure in preparation
for candidates’ explanation of the data shown in the table.

(i) Describe the secondary structure of a polypeptide,
' (2)

The secondoxy Structare, of  polypeptide . Consists..of . .
'Uﬂephmagifmc\fweteinjcmfﬁéam’ﬁU?J
vepeatedly  along 1t leng€h and feing hell Tyether
by hydrogen  bonds T€ often frms inte_an .
& _hehx _or o B pleated gheet,

ﬂ ResultsPlus
Examiner Comments

This response illustrates both mark points and it was awarded the full
2 marks.

& 4 ResultsPlus

| Examiner Tip
The hydrogen bonds that hold the secondary structure together do not
form between the R groups. This is a common misconception.
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Question 5 (b)(ii)

The data in the table is relatively straightforward but the explanation required candidates to
apply their knowledge of both primary and secondary structures and the effect of

temperature on bonds.

Some candidate responses tended to describe the data but did not offer any explanation.
These responses were only able to access marking point 1.

However, very few candidates were awarded the last marking point despite it being included
in previous mark schemes related to questions about the effect of temperature on protein

structure.

(i) Explain the results of this investigation.
(4)

Mo change jn ptimery Ttecture Siace tbid SFbecheb o
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.

\/ / ResultsPlus
/‘-J. Examiner Comments

This response provides a detailed answer and it was awarded the full 4
marks.

74\ ResultsPlus
\

| Examiner Tip
Questions with the command word ‘explain’ require candidates to
write scientifically about the data given. You should use words such as,
‘therefore’, ‘because’ or ‘as a result'.

Use the marks allocated in the question to guide you in how much to
write. For example, this question was worth four marks so at least
three, if not four, explanatory points need to be made.
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Question 6 (a)(i)

A large part of the specification covers cardiovascular disease (CVD) and the study of its
design and interpretation. Question 6 was designed to cover a number of aspects of this
topic area.

The first part of the question required candidates to provide two conclusions that could be
made from the data. In general, candidates find describing conclusions quite challenging. For
example, candidates can describe data but find it much harder to identify significant trends
that form a basis of a conclusion.

The majority of candidates were able to describe the conclusions given for marking point 1.
However, many candidates stated the reverse for the overweight category by not
appreciating the similarity of the data for perceived and actual risk.

Many candidates wrote about the numbers of people who were overweight and were unable
to write coherently to be awarded marking point 3.

(I} Describe two conclusions that can be drawn from this study.

HW{U

L Thenymbel of people wtth an ol e W
o;]bd ,,,,,,,,,,,, S heghet o {” Fuceweai ,r\'sk exrept
v
st V€Y fogekor  foveCwetgw “-gethng eV D-Prom
2. fAs.aWhole _ne. frst actor of, _Lmokvng

\( | / ResultsPlus

+ Examiner Comments

In this response, marking points 1 and 3 were awarded.

T4\ ResultsPlus

\_ Examiner Tip

When describing conclusions you need to be looking for overall
patterns or trends in data and not describing individual aspects of the

data.
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Question 6 (a)(ii)

This was a similar question to previous series to understand candidates’ knowledge of the
design of studies. In this question, candidates were required to provide an explanation for
the design of this particular study. However, many candidates overlooked the command
word ‘explain’ and tended to list a number of control variables.

(i) Explain how this study should have been designed to allow valid conclusions
to be made.
(3)
> Toke.... people...of... . same.... '8 aﬁ,mﬁaeno&ﬂ
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/ ResultsPlus

+ Examiner Comments

This response was awarded marking points 1 and 2. However,
although bullet points are credited, the preferred response would have
been to provide a link between more people and the fact that this
would allow for some statistical analysis to be performed.

A \ ResultsPlus
\

- Examiner Tip
If you are answering in bullet points, make sure there is enough
information in them to be creditworthy.
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(ii) Explain how this study should have been designed to allow valid conclusions
to be made.

A 2y’ (3)
g-%& smj‘aﬂz pople should be mer*eaﬂfz_cj
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P OVD Tnoeases, ruuci

matr él‘smwld\ o8 L,aﬁq Qv{ Mvi smhw
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ResultsPlus

Examiner Comments
This candidate has tried to give reasons but does not provide a good

interpretation of the word ‘valid’ in this context. In addition, the word
‘reliability’ is not appropriate in this context.

W)
-~ .""\':. I|I

(T ResultsPlus

\_} Examiner Tip

The word ‘reliability’ should be replaced with either “repeatable’ or
‘reproducible’, depending on the context.

You do need to learn the difference between these two terms, as well
as ‘accurate’, ‘precise’ and ‘valid’ so that you can use each term
correctly. They all have different meanings and are not
interchangeable.
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Question 6 (a)(iii)

There were some good attempts at answering this question but the less successful
responses tended to list lifestyle changes without an explanation. The more successful
responses offered explanations and tried to cover different aspects but very few actually
covered three different aspects. Therefore, full marks for this question were rare.

(iii) Explain why it is important that a person’s perception of a risk is close to the
actual risk.
(3)
............. Wi irnporaand. D ecais. . k... A0 .. AEN. .. MABAAI ..o
.......... Narr. dohing. . e . necesny... Yoprocamiar. .. A8 . QCCXRAMI .o
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V ( ResultsPlus
:/""-‘- Examiner Comments

This is an example of a response that provides an explanation of two
different aspects and it was awarded two marks for marking point 1
and marking point 3.

T4\ ResultsPlus

\\_,' Examiner Tip

Questions with the command word ‘explain’ require candidates to give
a reason for each of their ideas.

A 3-mark question requires candidates to give three different ideas.
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(i) Explain why it is important that a person’s perception of a risk is close to the
actual risk.
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% ResultsPlus
_ Examiner Comments

This is another example of a response providing an explanation of two
aspects. It was awarded 2 marks for marking 2 and then marking
point 1.
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Question 6 (b)(i)

This mathematical question required candidates to identify relevant values from the first
table, do a very simple calculation and then use the calculated value in the second table.

(i) Calculate the 10-year risk of CVD for a 35-year-old woman who:
« has a total cholesterol level of 242 mgdm™
+ is a smoker

+ has a systolic blood pressure of 132 mmHg.
(2)
J:'bi_ﬂ '[;-HV\‘Q'] = ".};Jf Nl '1&1 +t1= la‘

c,ovisk = 3%
Answer ... 8 ...................................... %
s .I.'\“\. N\
Y { ResultsPlus
:‘/'--.\. Examiner Comments
This is an example of a response that was awarded the full 2 marks.
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Question 6 (b)(ii)

Candidates tended to have good knowledge of the factors that cause CVD. However, in this
guestion candidates lost marks by either not explaining their answers or not referring to the
table to guide them on the focus that their answers should take.

(i) Explain the lifestyle changes this woman could make to reduce her 10-year
risk of CVD.

Use the information in the table to support your answer.

2
fv reduce chdo le_fi—e_,i, ;}

The  weman.. Cowtd veluce Ler  fak intake g1 comsame

....... S%o{o‘f“lwclathhh ﬁr&bceiﬂhaﬁ;hufaﬁef:ﬁ’

N

»,

Y / ResultsPlus
/"--J. Examiner Comments

This is an example of a good response. The candidate has studied the
table and identified the three aspects of lifestyle that the answer
should include. However, the candidate has explained two out of the
three changes.

T4 ResultsPlus
\\ Examiner Tip

Questions that include, ‘use the information in the table (or graph, or
diagram) to support your answer', require candidates to either
manipulate the information given or to use it as a guide to what needs
to be included in the answer.
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Question 6 (b)(iv)

As in previous questions in Q6, candidates lost marks by not recognising that their
suggestions had to relate to the study described in the question.

(iv) Suggest why this method of determining the 10-year risk of CVD may not
be accurate.
(2)

o qnis  metned. . decsn't. ndude . all the. risk.  frcters  CVD. such ac. .
pry<ical

levelgF"mmmj O Alabetes  which  are risk  facters for

cw'fhlﬁmdhadfbﬁwtimlwudcb\ﬂcmcmakmgﬂuchas

cmlesrf. Clopredles. . pec. day o mibich. ond. . bave an... effect on dne

Q{ ( ResultsPlus
/'--J. Examiner Comments

This is an example of a good response. The candidate has clearly
studied the details of the study described in the question and linked it
to their answer. The response was awarded the full 2 marks.

-~

(W4 ResultsPlus
\\

~_ Examiner Tip
Read the question carefully and relate your answer to the context of
the question, if that is what you have been asked to do.
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Question 7 (a)(i)

In previous series, candidates have been required to write a description of a phospholipids
and draw DNA molecules from shapes given to them in the question. In this question, it is the
first time that candidates have been required to combine the two in their answer.

Drawing a diagram may seem an easy way to gain marks. However, a diagram has to
accurately represent the real thing and quite often needs to be drawn with care.

() Draw a diagram of a phospholipid, using the information in the table.
(2)

NN

™,

Jies,

/ ResultsPlus

+ Examiner Comments

Provided the correct shapes were used and correctly bonded together,
candidates did not lose marks on how the rectangles for the glycerol
and fatty acids were orientated. This response was awarded the full
two marks.
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(i) Draw a diagram of a phospholipid, using the information in the table.
(2)

-— 0f

B

S( { ResultsPlus
.‘/‘"" Examiner Comments

This candidate chose to draw two slightly different diagrams which
were both correct. This response was awarded the full 2 marks. In
these circumstances, examiners are required to mark the first answer
given. Had the first one been incorrect, this response would have been
awarded no marks.

"’ i.”: ResultsPlus
\

— Examiner Tip
Avoid 'hedging your bets' as you could gain zero for a response.
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(i) Draw a diagram of a phospholipid, using the information in the table.
(2)

AN

N\

ﬂ ResultsPlus
Examiner Comments

This is an example of a common error. The mark scheme allowed for a
consequential error if the molecule was drawn correctly, other than
the extra fatty acid and covalent bond.
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() Draw a diagram of a phospholipid, using the information in the table.

(2)

N\

<ﬂ< ResultsPlus
Examiner Comments

Covalent bonds attach components together by joining to each

component, linking them together. In this diagram none of the

covalent bonds are touching any of the components and it was only
awarded 1 mark.
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Question 7 (b)(i)

Candidates are generally good at linking an increase in temperature with an increase in (heat
/ kinetic) energy. In previous series, candidates have been given questions about the
movement of phospholipids and it was good to see an improvement in their response in this
series that did not refer to the bilayer moving, which had been a frequent error in the past.

(b) The fluidity of a membrane is increased by a number of factors:
+ Increase in temperature
+ increase in the proportion of unsaturated fatty acids
« decrease in cholesterol
« fatty acids with shorter side chains.

(i) Explain why an increase in temperature increases the fluidity of

the membrane.
(2)

w P Te tempefatllt moreales morerules gatn 1more kineve
e prtayer
energg and vibrate JFaJ EPr Tnerefore e prﬁﬂpfd.f car)
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\,{ / ResultsPlus

< Examiner Comments

This is an example of a fairly typical response. A number of candidates
wrote about the extra spaces that would be created. However, the
mark scheme stated that there would not actually be spaces as the
phospholipids would just move to fill in the gaps. Candidates were not
penalised for this. This response was awarded the full 2 marks.
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Question 7 (b)(iii)

This question proved most challenging for candidates. The majority of candidates were less
confident on the interactions of cholesterol and its role in the cell membrane. Few responses

were awarded the full 2 marks.

(iil) Explain why a decrease in cholesterol increases the fluidity of the membrane.
(2)

when Jre  choleskerol  leve] decsanes, Jecs < holester,
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ﬂ ResultsPlus
Examiner Comments

This is an example of a response that was awarded the full 2 marks.
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Question 7 (b)(iv)

In this question, candidates were require to consider the effects of having different length
fatty acids in a phospholipid Overall, candidates performed well on this question and there
were very few blank responses.

(iv) Suggest why a fatty acid with a shorter side chain will increase the fluidity of
a membrane.
(1)

N

Fic,

Y / ResultsPlus
/ﬁ-.\. Examiner Comments

There were two alternative suggestions in the mark scheme for this
question. This is an example of the most common response to the
question which was awarded the 1 mark.

T\ ResultsPlus
\_, Examiner Tip

In this question, the command word 'suggest' requires candidates to
infer a meaning to the context of the question. Candidates are able to
gain marks by the relevance of their response to the question rather
than meeting a specific marking criteria. Therefore, it is better for
candidates to write something than leave the answer blank.
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Question 7 (c)(i)

This was another question with the command word ‘suggest’. The majority of candidates
responded very well to this question. Candidates were able to refer to the bullet points in
Q7b to help answer this question.

(c) Studies have shown that when fish are moved into water at a lower temperature,
the fatty acid content of their membranes changes.

(i} Suggest how the content of the fatty acids in these membranes may
have changed.

(2)
B WMMM&“&M&&
ot oeoe. St MAAMJHL e ?LMJ’;\, folel
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<f' { ResultsPlus

/--‘L Examiner Comments

This is an example of a good response that illustrates both marking
points. It was awarded the full 2 marks.
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Question 7 (c)(ii)

Most candidates found this question challenging and it was a good differentiator.

(ii) Suggest why these changes are necessary for the survival of the fish.
(2)

el Tebnge aga)es.... 00 tan Thar  Twe fluiditee |
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V ( ResultsPlus
/--J. Examiner Comments

This candidate gained a mark for the first marking point. However, as
the answer did not extend to explain why maintaining fluidity is
important no further marks were awarded.

-

(W4 ResultsPlus
\

~_ Examiner Tip

Try to identify the specification point on which you are being tested. In
this question, the clue is 'fluidity' so think back to your lessons on the
role of the cell membrane and topics where a change in shape of the
membrane has been involved.
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(i) Suggest why these changes are necessary for the survival of the fish.
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% ResultsPlus
Examiner Comments

It is a shame that this candidate did not continue with their original
idea. We saw a lot of answers talking about keeping the fish warm. This
response was awarded 1 mark.
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Question 8 (a)

In previous series, candidates have found expressing ratios quite challenging but there was a
noticeable improvement in this series.

8 Mugations can give rise to cancer or gengtic disorders.
(a) Cancer is one of the main causes of death in the world.

In 2018, in the UK, there were 541589 deaths in total and 166 800 of these were
due to cancer.

Calculate the ratio of deaths caused by cancer to deaths not caused by cancer.

Give your answer to two decimal places.

LW btnslds il
728247 . 168 %00

/88 $ov rry rad
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(2)

Answer L d.dE ke

N

\.

S{- { ResultsPlus
I‘/--..w_ Examiner Comments

This is an example of a response that was awarded the full 2 marks.

e

Ideally, the ratio should be expressed as [something] : 1. However, as
in previous series, the mark scheme allows for both alternatives.
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8 Mutations can give rise to cancer or genetic disorders.
(a) Cancer is one of the main causes of death in the world.

In 2018, in the UK, there were 541 589 deaths in total and 166 800 of these were
due to cancer.

Calculate the ratio of deaths caused by cancer to deaths not caused by cancer.

Give your answer to two decimal places.

oul eq - & L LY (2}
= BLER

b- 43

L I 5.3

Answer . 0 4 *: 2-25%
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ﬂ ResultsPlus
Examiner Comments

This is an example of a response that was awarded 1 mark.

A ratio must have one value given as a 1, ideally the second value.

-

T4\ ResultsPlus
\_} Examiner Tip
Check the maths appendix in the specification for a list of maths skills

that you should be covered in this qualification.
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Question 8 (b)(i)

The majority of candidates were successful on this question provided that they gave the
specification names for the mutations.

(i) Name two other types of mutation.

(1)
: - s U
2 o A N N N e

™,

| [

N / ResultsPlus

/--.\_ Examiner Comments

This is an example of a response that was awarded zero marks.
'Elimination' and 'addition’ describes the mutation. However the terms
used in the specification are 'deletion’ and 'insertion'.
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Question 8 (b)(ii)

In this question, the command was ‘estimate’ which allowed candidates to consider a large
range of values for the percentage.

(i) Estimate the percentage of cancers caused by type 3 substitution mutations,
(1)
- — . f P} |
T9 £ 130 =

Answer bL§ %

p
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Y / ResultsPlus
/ﬁ--‘\. Examiner Comments

Examiners were instructed that estimates could only be to one decimal
place. Therefore, this is an example of a response that was awarded
the 1 mark.

-
r

. ResultsPlus
\. Examiner Tip
Consider the question when deciding on the number of decimal places
to give in your answer, if you have not been given a specific instruction.
Making an estimation from this chart is going to be very approximate
and cannot be made to one decimal place of accuracy.
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Question 8 (b)(iii)

This question required candidates to comment on the DNA, mRNA and the protein. Many
candidates tended to focus on the DNA and the degenerate nature of the genetic code
without commenting on the mRNA or the protein. One common error was that some
candidates were not referring to the genetic code being degenerate. For example, they were
calling the DNA or the bases, or the base sequence, degenerate.

(iii) A type 1 substitution mutation in a gene alters the DNA and mRNA but does
not affect the protein synthesised from the mutated gene.

Explain how a substitution mutation can alter the DNA and mRNA but not
the protein.
(4)
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¢ / ResultsPlus
_/"‘--‘- Examiner Comments

This is an example of a very well-written response by a candidate who
had identified the three aspects that needed to be covered in the

answer. The only marking point that was not awarded was the last
marking point as the response was too vague about the absence of an
effect on the protein.

Al ResultsPlus
\\

- Examiner Tip
Read the question and ask yourself why it is worded it in a particular
way. DNA, mRNA and protein would not have been listed if there were
no requirement for you to comment on each of them.
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Question 8 (c)(ii)

The final question on the paper was a levels-based question based on a pedigree diagram. A
wide range of responses were seen with very few candidates deterred by the fact that we
used PKU as the genetic disorder and not the more familiar cystic fibrosis. There were a few
candidates who tried to answer the question as though the condition was sex-linked and
there were a few who ignored the pedigree diagram in the question and wrote a more
generic description.

To be awarded full marks on a levels-based question, the answer has to cover all aspects of
the question. This sounds like a challenge but it is only necessary to write a little about a lot,
and not a lot about a little. Candidates who can write succinctly can score full marks in six or
seven sentences. The approach is to identify the aspects that need to be covered before
launching into writing the answer.
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*(ii) Discuss the extent to which this pedigree diagram can be used to identify the

genotypes of all the-members-of- thisfamily.
(6)
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N / ResultsPlus

/"‘--'- Examiner Comments
This is an example of a response which clearly demonstrates what is
expected of the question to gain the full 6 marks. The candidate has
methodically discussed each group of people stating their genotypes,
or possible genotypes, and explained how they came to these
conclusions. The candidate has also made a clear discussion about the
uncertainty of some of the individual's genotypes, which is expected
for a level three response.

T ResultsPlus
\\ Examiner Tip
On this question, there are nine individuals shown in the diagram so
this would suggest each individual needs their genotype identified and
a reason given. A maximum of nine short sentences is expected, but as
individuals 1 and 2 and individuals 3 and 4 have identical genotypes
these can be rolled together giving seven sentences. The command
word at the beginning of the question is ‘discuss’ which suggests that
there may be more than one alternative for some individuals, so this
would need commenting on.
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*(ii) Discuss the extent to which this pedigree diagram can be used to identify the
WMLWWL
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<ZZ ResultsPlus
’ Examiner Comments

This is another example of a response that covered all aspects of the
question and was awarded the full 6 marks.
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*(ii) Discuss the extent to which this pedigree diagram can be used to identify the
genotypes of all the members of this family.

(6)
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% ResultsPlus
Examiner Comments

This is a response that was awarded 1 mark. The candidate has not
realised that the answer should contain specifics relating to this

genetic diagram. The candidate has described what a pedigree
diagram is and what it can show.
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*(ii) Discuss the extent to which this pedigree diagram can be used to identify the
: genotypes of all the members of this family.
{(6)
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ig ResultsPlus
Examiner Comments

This candidate has taken a similar approach, describing in general
terms what a pedigree diagram shows.
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Paper Summary

Overall the paper worked as intended and some very good, clearly presented answers were
seen.

Centres are clearly using past paper mark schemes to prepare their candidates and are
taking on the comments that were made in previous Principal Examiners’ reports. The
following points have been made in previous reports but still apply.

e Candidates need to read the question carefully to identify the command word and the
various aspects that they need to cover in their answer. The specification for this
qualification provides a list of the command words and the expectation on using them in a
response.

e Greater emphasis should be placed on the skills candidates need to tackle the mathematic
elements on this paper. The specification for this qualification provides an appendix of the
mathematical elements that candidates should cover in preparation of the exam.

e Careful consideration of the number of decimal places or significant figures is necessary if
the question does not specify. If the question does specify then the instruction must be
followed for full marks to be accessed.

e Workings to calculations should be shown.

e The marks allocated to a question should be taken into consideration to determine how
much to write.

e Levels-based responses should cover all aspects of the question and not focus on one
small component.

e Diagrams should be drawn accurately to represent exactly what is being drawn.

¢ All questions should be attempted.
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