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Introduction

It was good to see how well many candidates could recall several areas of the specification
in a good level of detail. For example a good percentage of candidates scored the maximum
of four marks available for question 4a (glycogen structure and function) and an even better
percentage of candidates scored all four marks available for question 7a (atherosclerosis).
Unfortunately, some candidates struggled with several of the How Science Works

questions. Some candidates also let themselves down by not reading the questions
carefully enough.

The two sets of multiple choice questions scored very highly.

Question: Percentage of correct responses:
3ai 91.8
3aii 93.2
3aiii 51.8
8bi 90.6
8bii 93.8
8biii 98.4
8biv 89.1

These scores demonstrate that the vast majority of candidates cope well with recall of
knowledge and straightforward data interpretation.
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Question 1 (a)

This was a straightforward cloze question about protein structure to start the paper. Over
half of the candidates scored all five marks available. The most common error was to name
the bond in proteins as a glycosidic bond rather than a peptide bond.

Answer ALL questions.

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

1 Proteins, such as enzymes, are important molecules found in all living organisms.

(a) Read through the following passage on the primary structure of proteins, then
write on the dotted lines the most appropriate word or words to complete the

passage.
(5)

Proteins are made of monomers called .._aming..@¢Y45 ... . These monomers
are joined together by ........... P& B . bonds, formed during
e LONAENSABON.......... reactions.
Each monomer of a protein consists of a central carbon atom attached to a hydrogen
atom, an R group, an .......... AN . GFOUP and
A c.o&.b.@..%..l\-a.\.ll&_..... . @rOUP. The sequence of monomers determines the primary

structure of the protein,

ResultsPlus

Examiner Comments

This is a typical answer that scores all five marks available.
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This candidate’s answer only scores two of the available five marks.

Answer ALL questions.

Some questions must be answered with a cross in a box [X. If you change your mind about an

answer, put a line through the box #& and then mark your new answer with a cross X.

1 Proteins, such as enzymes, are important molecules found in all living organisms.

(a) Read through the following passage on the primary structure of proteins, then
write on the dotted lines the most appropriate word or words to complete the

passage.
(5)
Proteins are made of monomers called .. asuoa. . 96,80 . . These monomers
are joined together by ... 5\_3g.-:,-.»m._ bonds, formed during
Leoohansalaes.... . PEACIONS,

Each monomer of a protein consists of a central carbon atom attached to a hydrogen
atom, an R group, an ... 00ud 8 e .. group and
a.. .Q\ncr.':aghm. . @rOUP. The sequence of monomers determines the primary

structure of the protein.

ResultsPlus

Examiner Comments

Many candidates made the mistake of naming the bond as glycosidic
instead of peptide, mixing up their carbohydrate and protein structures.

Similarly they have also thrown in some knowledge about nucleic acid
structure with reference to phosphate groups.

Candidates should also take care with spelling. We will accept phonetic
spelling of words (unless it is a question designed to assess quality of
written communication) but words with clear errors that are non-phonetic
will not be allowed. ‘Anine’ here is an example of something not acceptable,
particularly as they have correctly identified the monomers as amino acids.

us

A
2/ OO ResuitsP

Examiner Tip

Candidates should be careful when recalling specific
structural terminology. It is always good to check if the
names of parts and groups make sense based on the
name of the molecule involved.

GCE Biology 6BI01 01
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Question 1 (b) (i)
This question asked specifically about the tertiary structure of enzymes. Many candidates
answered the question well, but a significant number wrote about primary and secondary

structures and proteins in general, for example by describing how they could be fibrous or

globular.

The most common marks picked up were for naming some of the bonds involved in the
tertiary structure, but many candidates did not refer to these bonds being between R

groups. Many candidates did not mention the significance of the shape of the active site, or

even mention an active site.

This is a typical example of a response that scored all three marks available.

6

e tefeian) sruekure. ok o enzy
) (e polypertide Onaln)

bonds. that Porm. sekaren these

(b) (i) Describe the three-dimensional (tertiary) structure of an enzyme.
EVTANRS o5 e prens . (3)

e 9. dekermuns

LoLd. kavence o the., PUNOIM SCrU

L 0nese. bondy.. LNHAE. LS., desutfide. ond. WAERen.. bands
2.9 (RS R cuskring. QMLAD ACLAS. . AL NE BA. MOUY, ...
dsullde honds ?Cﬂ\;) Enaupnes NOWE. an. ockive . SUEe, (Mt ..

A5 Whek oo cnes £ thne. SUbSIEe.. Onch MAS. OCEONE .
s v whak guey enzumey thewr g specRey. The
¥ oF the LA § e ‘Supportiuﬂg struckure .
EnTynmes gre alobukou priteins | they ase. sduwdke

rouQy frounal 't L BNORR.

ﬁ ResultsPlus

Examiner Comments

This response scores marks for recognising specific bonds in the
tertiary structure, the presence of an active site and that they

are globular proteins.
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This is a typical response that only scored one of the three marks available.

(b) (I) Describe the three-dimensional (tertiary) structure of an enzyme.
(3)

B rrhiory.. SR Of. . O RAZAIOD. AD AMOIA. .

- S pmje{phm LNONA.... OML... A 0.ashd..
Cmaks A 0. DSmascas L The R0 AlnaLinag. Ad.

-9-‘9 I < & o S ‘EN'C/jJ’V\&L e

ResultsPlus

Examiner Comments

One mark awarded for naming bonds.
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This response scored two of the three marks available.

(b) (i) Describe the three-dimensional (tertiary) structure of an enzyme,
(3)

The sechigry. ShChut.. 8. a0 emyn....0a0.. ke globar...of. Abrur....
o GRbURL. pr¥tns.. BIL. oo And! pact.« They it 1 Soluble......

...ﬁd@hL e L Chaonn _SQ_'i{«fexi_c&.r‘.ﬂ?_&ihr_m\g_-__._ e ..‘I.'Z_Ae.__ffﬁmy_ Smichnre

Belwitio . chdeged. padts.) P hyorphulic ancl by drmphebic _interachiv... and..

Mibordlr.... (oatwern. £. grdldp)...... Thg.... KDy (hCHUre .. Chepeidge.....

hords end He wy e nkefgoete.

ﬁ ResultsPlus

Examiner Comments

This candidate correctly names some bonds in the tertiary
structure and recognises that they are bonds between R groups.
However, they do not mention an active site and they do not
get the mark for recognising that enzymes are globular proteins
because they say that they could be globular or fibrous.

Examiner Tip

Read the context of the question carefully to make sure
you include relevant details. In this example write
about enzymes and not just proteins in general.
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Question 1 (b) (ii)

This question asked candidates to explain how the primary structure of an enzyme
determines its tertiary structure and properties.

Some candidates gave very good responses explaining how the sequence of amino

acids (the primary structure) determined the position and type of bonds in the tertiary
(and secondary) structure which determined the shape of the active site and the way it
could interact with specific substrates to catalyse the reaction. Many also explained the
significance of hydrophilic and hydrophobic groups in determining the shape of the enzyme
and the way it could interact in an aqueous environment.

Unfortunately, some candidates repeated their descriptions from 1b (i) and ignored the
enzymes context, and the request to explain its properties.

This is a typical example of a response that did not score any marks.

(i) Explain how the primary structure of an enzyme determines its three-dimensional

(tertiary) structure and its properties. )
(Np( NGCY Skewekare s Very basic..and. \osk ...
a..leng.chan.op..amino.. acds, Lés prmary. Skage. ..
dekecomnes. ks berbacy sk by £ ..Im;j!_h o bhe...
amING. 6.Cidh. Aoy, the bdvagec. V5. bhe more......

W i\ ool Yer one e e

ResultsPlus

Examiner Comments

This candidate does not relate their answer to enzymes and
does not successfully explain how the primary structure
determines the tertiary structure.

A
Q ResultsPlus
Examiner Tip

Make sure your answers relate to the context of the
question - in this case the structure and properties
of an enzyme.

GCE Biology 6BI01 01
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This is an example of a response that scored no marks.

(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties. 4

acham (feming o

CW T HzO) /HM.

ResultsP!

Examiner Comments

Several candidates interpreted this question as asking how the
polypeptide chain is formed.

Examiner Tip

Make sure you read the question carefully and answer
the question asked, rather than answering the question
you hoped that we asked.
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This is also an example of a response that scored all three marks.

(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties.

(3)

Examiner Comments

This response explains what the primary structure of the
enzyme is and how it determines the shape. They also explain

how the hydrophobic and hydrophilic groups determine folding
and solubility of the enzyme.

Please note ‘active sight’ was deemed acceptable in this case as
it is phonetically correct and clearly in the correct context.
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This is a good example of a response scoring all three marks available.

(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and Its properties.
(3)
The. .p.nmxaﬁ._.wn..cb..._a.n.mt,{j_me,__!..fs.....m.p.cUgp.gp.ti.ﬁﬂ&.._ma_m,....md-“m.
AL Qe I OMANG. ACIAR. AAKING. IS . AL MMOLS. AN, SIS O....
Nnlay. Aekedoasind. AR, Lk, 4014314010, £ 000 ias.. 3.0, SPAACDA#L. .. B ands. 4o

bekween ks £ 00408 Q. 5. AOAINA. ALK L g s, were. Lk o0 AP 0 (ORL..

s a2 Gk B AN v Aaent placen.. AS Lhs. pAagpephice. SOQin. AMESMANGR 8. ...

Shope. g AL Protein, Sk aleo ALEIMNINCA. WinCh. ANALLe. OCKE (el Ad4. be. dvBlued. Ao,

fheon. boods v i o .I_au;r?.__m.zm_.m_m._ne.laﬂ\posmon__t{_m_so__dctgrm\nes...u.:_h;.cnam'mo__
ollds Wil be on infde and aubivala - ajjecong e soabillny ¢ kire whTyme.

(Total for Question 1 = 11 marks)

ResultsPlus

Examiner Comments

This candidate recognises what the primary structure explains
how it determines the bonding and shape of the enzyme,
including the active site, and how it interacts with the substrate.

A
@ Resuns

us

Examiner Tip

This is a very good response, covering more than is
needed for the three marks available. If it was to be
improved it would have been useful to explain how
amino acids would be positioned inside or outside the
enzyme and how they would affect the solubility.
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This is typical of the type of response that frequently only scored one mark.

(i) Explain how the primary structure of an enzyme determines its three-dimensional
(tertiary) structure and its properties.
(3)

I’um&\\j OIS 0. 0 Spt URC. SeQuan s o ke .. ...
AUGAL 0L ANS AU Nt NG NG ANON N

ot peph A8 .o

ResultsPlus

Examiner Comments

Many candidates only described what the primary structure is
and failed to go on to explain how it determined the tertiary
structure and properties of an enzyme.
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Question 2 (a)

This question was designed to test the candidates' understanding of gas exchange in a
different context to the lungs, and the circulation system in a mammal. Candidates were
directed to use the information in the photograph to inform their answer. They were also
informed that the amoeba is a single-celled organism.

Many candidates scored highly on this question, recognising that gas exchange takes place
by diffusion across the cell membrane, involving oxygen and carbon dioxide moving from an
area of high concentration to an area of lower concentration.

Unfortunately, several candidates ignored the context and described gas exchange with
blood. Others described other transport processes, most commonly osmosis.

GCE Biology 6BI01 01



This is a typical response scoring all four available marks.

2 An amoeba Is a single-celled organism that lives in water. Gas exchange in an
amoeba occurs between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope,

Nucleus

Cell membrane

Cytoplasm

Magnification x800
Dr Jeremy Burgess / Science Photo Library

*(a) Using the information shown in the photograph and your own knowledge,
suggest how gas exchange occurs in an amoeba.
(4)

(ras excnongs. NOPPENS. Dy CUPAASION., e MOLACILA MNONE. £TOMN......
Q0. Qe g A g CONCRANYBLEN 10 [ a. con can o ion. Lot @ @ uiliDawm. (S......

amoeobo
Le0ched, |0 the ARREEaQ,.. SINALL. NOM CUALD. S a4 OxpGen. Andh.........

conauniaLon... 4 COARNGY, ... anch. s, Pxg s 40 LASSNE. The. oxygens.. .

LON NG DA NSO AN CRUA PIBLCRAAAD .

ﬁ ResultsPlus

Examiner Comments

This candidate successfully identifies where and how diffusion
takes place. They also describe the direction the relevant gases
will diffuse, also recognising that oxygen and carbon dioxide are
small molecules.
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This response managed to score three of the four available marks, but also shows some

typical mistakes.

2 Anamoeba is a single-celled organism that lives in water. Gas exchange in an
amoeba occurs between the water and the cytoplasm.

The photograph below shows an amoeba, as seen using a microscope.

Nucleus

Cell membrane

Cytoplasm

Magnification x800

Dr Jeremy Burgess / Science Photo Library

*(a) Using the information shown in the photograph and your own knowledge,
suggest how gas exchange occurs in an amoeba.
(4)

Abe._ampebu. hay o open. ¢ Iowlatory... Sigpéom.... The.. i and

obNr prnhiclel..m :‘Hﬁ;{w @4m7i\ e Gl mumbrad®. 14&. Bk
% {‘JJ’WU L\J ., ;) '
o LY D plOI AT DRI, (S Il M) SR Koo 40, AR

Plus

Examiner Comments

This response gains credit for recognising the direction
oxygen moves, the involvement of the cell membrane and
the concentration gradient. However, they name osmosis
as the transport process and describe an open circulatory
system for the amoeba.

OO ResultsP

Examiner Tip

Just because an aqueous environment is described,
osmosis is not the only transport process possible.
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Question 2 (b)

The first part of question 2 asked specifically about gas exchange in the organism. This part
of the question asked candidates to describe how oxygen moves from the cell membrane to
the centre of the cell.

Many candidates readily recognised that the transport process involved was diffusion and
that it was taking place in the cytoplasm from an area of a high concentration to an area of
low concentration.

However, many candidates described transport across the membrane rather than within
the cell, and many described alternative transport processes (often endocytosis or active
transport).

This is an example of a response scoring both marks available.

(b) Suggest how oxygen passes from the cell membrane into the centre of an

amoeba.
(2)

c)o%\?\ﬁ\om _____ W ares é\&nu\" \v?\o&m &Mwwh %mwx
............. ANR: q&@Q ' - ( mﬁm&\mw whow.......
...... i\ Y CAWARC » Q&W S6 g1V s

ﬁ ResultsPlus

Examiner Comments

Credit can be given to this response for recognising that
diffusion is taking place in the cytoplasm. They would also get
credit for describing the concentration gradient if it was needed.

GCE Biology 6BI01 01
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This response is typical of those scoring no marks.

(b) Suggest how oxygen passes from the cell membrane into the centre of an
amoeba.

(2)

Ik 96@5‘ J('(\mugh ....... AL Cd..... MNM’JVM 2”1/11/0&‘9/4 ...........
_________ ClS MOSE... ndo... taa..onotho. ...

ResultsPlus

Examiner Comments

Both the location and process are wrong for the question asked.
Both of these mistakes occurred quite frequently.

OO ResultsPlus

Examiner Tip

Read the question carefully and think about the
location asked and what molecule is being moved.
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Question 3 (b)

This question asked candidates to use the information from a table to describe the effect of
temperature on permeability.

Most candidates spotted the overall trend, but only a few candidates described where
significant changes in permeability were shown (or didn't change) to receive the second
mark.

Some candidates did not answer the question asked (describe the effect on permeability)
and lost marks by limiting their answer to describing the colour changes alone.

This response scores one of the two marks available.

(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes. Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
pigment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed into a tube
containing 10 cm’ of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded.

The procedure was repeated at five other temperatures,

The results of this experiment are shown in the table below.

B femﬁéritureﬂ( Colour of fluid -
I il 4 5 R ol ink _—
22 | | pale pink
42 pale ;;i_n_k ______
64 pink
87 dark pink
93 | red ]

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells,
(2)
21 AP~ ..{Qmwumm. IACCEDSOS. . the. SOMDUE. af Che  Fluid . chuulu.cau\d. e
becomes. Aaer.. fol. dae. Lemperokices. . 5°C,22°¢ and. U¥C  the

COLOMS...OF... Ehe.. £1uid i:xu..\dkbk....khé. IR L%\ e

ResultsPlus

Examiner Comments

This candidate has identified that the colour does not change between 5°C and 42°C. However, they
have not answered the question asked about the effect of temperature on permeability.

Examiner Tip

Read the question carefully and make sure your answer
addresses the question asked.

GCE Biology 6BI01 01
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This is a good example of a response that scored both marks available.

(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes, Beetroots are root vegetables
that appear red because the vacuoles in their cells contain a water-soluble red
pigment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut. One piece of beetroot was placed into a tube
containing 10 cm? of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded.

The procedure was repeated at five other temperatures.

The results of this experiment are shown in the table below.

Temperature / °C Colour of fluid
5 pale pink
22 pale pink
42 pale pink
64 pink
87 dark pink
93 red

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.

ResultsPlus

Examiner Comments

This response clearly, and concisely, identifies the correct trend
and identifies when the permeability change is occurring.

Examiner Tip

When a ‘describe’ question is allocated two or
more marks you will need to include more than
just an overall trend.

GCE Biology 6BI01 01



This is a typical response that scored only one of the two marks available.

“Thefe.cn. o positve. coreianon benean. . tempe/akMe. G s, WAL/

and. he permedbiling Gy tal. CUA MUNDIANE, . AS. L. _a.wmm...._ca.__pc.ﬂmu

AOMung et 0. dacrea sed, . mﬁ.gﬁ.hhg__m...mntmm_hm_z.. been

brouken chouon . TM.S Ly becouone Hha Weramrf‘tmccwu Cous-en
an (noreose n bha KNt energy @ AR pha proipits _ cosrrding
e 9 viorasc moere and breos  apont, resroning il € enaene G-
h~e vocuow .

ResultsPlus

Examiner Comments

This candidate described the overall trend correctly, but rather
than looking at the data more closely, they wasted time
explaining the data rather than describing it.

OO ResultsP

Examiner Tip

Make sure candidates understand the
difference between ‘describe’ and ‘explain’.
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This response did not score any marks.

(b) A student carried out an experiment to investigate the effect of temperature
on the permeability of beetroot membranes. Beetroots are root vegetables
that appear red because the vacuoles In their cells contain a water-soluble red
pigment. This pigment cannot pass through membranes.

Six cubes of beetroot were cut, One piece of beetroot was placed into a tube
containing 10 ¢cm?® of water and left for 20 minutes at 5°C. After the 20 minutes,
each piece of beetroot was removed from the tubes and the colour of the fluid
recorded.

The procedure was repeated at five other temperatures.

The results of this experiment are shown in the table below.

Temperature / °C Colour of fluid
5 pale pink
22 pale pink
42 pale pink
64 pink
87 dark pink
93 red

Using the information in the table, describe the effect that temperature has on
the permeability of the membranes of the beetroot cells.
(2)
AR UNORUNL N MR OIANG .« O CIeA0 R e P/0%Q I
hy.0f.the. Membrans. . bee 0 MOTe pigamans Ao

Laked quA.op. he. el by. om0 6o th. +empﬂnrw

noo MO
ﬁ ResultsPlus

Examiner Comments

This response demonstrates two frequent
errors. The trend is the wrong direction and
they link the movement of pigment to osmosis.

OO ResultsPlus

Examiner Tip

Candidates should be reminded what is meant by the
terms permeability and osmosis.
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Question 3 (c) (i)

The majority of candidates easily identified two clear control variables.

The most common mistake was to use a vague term, such as amount, rather than

something that can clearly be controlled like volume or mass.

This is a typical response that scores both marks available.

(c) Asecond student carried out a very similar experiment, using three samples of
beetroot at each temperature. She used a colorimeter to determine the intensity
of the colour of the fluid produced,

The results of her experiment are shown in the table below.

Temperature / °C Intensity of colour of fluid / arbitrary units
Sample 1 Sample 2 Sample 3

5 0.0 0.0 0.0
22 10.1 9.8 1.1
42 26.3 299 31.0
64 80.1 77.0 76.9
87 93.9 95.0 96.0
93 100.0 100.0 100.0

(i) State two variables that both of these students must keep the same if their
results are to be compared.

(2)

Although this is not needed, specifying values (and units) for
the control variables adds further clarity to this response.

ResultsPlus

Examiner Comments

GCE Biology 6BI01 01
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This response scores one mark.

Examiner Comments

One mark is allowed for beetroot size/mass. However ‘amount
of water’ is too vague for credit.

A

Examiner Tip

Avoid using the term amount. State a specific
measurement that can be made/controlled e.g. mass,
surface area, etc.

GCE Biology 6BI01 01
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Question 3 (c) (ii)

The majority of candidates were able to identify two clear reasons for the second set of
results being more reliable than the first set.

This is a good example of a response that scored both available marks.

(ii) Give two reasons why the results obtained by the second student are more

reliable than those of the first student.
(2)

1The. 8. Colowenmitder. measwres. o . o, e gher. e Gres.. g COANDEL. D

opdey o onsS
e Stuaents®= diak.. M Sudh -l 204 Suaenr _o_m___czucmtf\ VL .nOt. giaalotahue

2 The second Srdent non repeascct. ner. feSUAD.. £ L. oy

Tunasobasen. Adares. BIMLAT 50, ANANBAS €A, ke DS, Qloni MG, ANtk ...
oy axe Moe relanble and an dwewage con be calauiored.

ResultsPlus

Examiner Comments

One mark is awarded for the comment on accuracy and
quantitative measurements. The second mark is awarded here

for repeating results.

A
Q ResultsPlus

Examiner Tip

Reliability is down to the repeatability and reproducibility of
the data. Repeating measurements and making objective
quantifiable measurements are more likely to be more reliable
than subjective judgements and observations.

When making a comparison make sure it is clear which set of
data is being referred to in your answer.
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Question 3 (c) (iii)

Many candidates demonstrated an understanding of the core practical and recognised
that the colour was due to pigment released when the cells had been damaged. They
recognised that the pieces of beetroot may not have been rinsed as thoroughly.

Some candidates who failed to score on this question thought that the colorimeter was less
sensitive than the human eye so therefore could not pick up on the colour. Others thought
that it could be down to other uncontrolled variables such as the size of the beetroot or
the volume of the water. These may change the intensity of colour, but would not affect
whether the membrane was permeable or not.

This response scored no marks.

(i) In the first student’s experiment at 5 °C, the fluid was pale pink but the fluid
in the second student’s experiment was colourless.

Suggest an explanation for this difference.
(2)

ﬁ ResultsPlus

Examiner Comments

This is an example of a common mistake where the candidates
think that the colorimeter is not sensitive enough.

GCE Biology 6BI01 01



This response scored both marks available.

(Ii) In the first student's experiment at 5 °C, the fluid was pale pink but the fluid
in the second student's experiment was colourless.

Suggest an explanation for this difference,
(2)

madjmcwe Al WBWQIQM%MA}Dp@CVMm—w ....................

A ANOIVE 0L £2A8. FARA. MG, IINL. DL AR (IO, CALE L,.ertM- ..............

ResultsPlus

Examiner Comments

This candidate has scored marks for recognising that
the colour in the first experiment could be due to lack of
rinsing and the pigment.

A
J/ OO ResultsPlus

Examiner Tip

Although this answer scored full marks, it would have
been better if they had stated what was damaged and
where the pigment was being released from as a result
of the beetroot being cut.

This response scored no marks.

-

(i) In the first student’s experiment at 5 °C, the fluid was pale pink but the fluid
in the second student’s experiment was colourless.

Suggest an explanation for this difference.
(2)

sk chudant Bep g bhe  heetorodt  n bhe
Waker. for O boma,u« pumd DB Ao, oo
e Serond. Saudink. .

ResultsPlus

Examiner Comments

This is a typical example of a candidate identifying a variable
that would affect intensity of colour, but not whether colour
would be present or not.
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Question 3 (c) (iv)

There were a wide range of responses acceptable for this question, asking candidates to
suggest ways in which the descriptions of the data may differ. These centred around either
the numerical nature of the data for set 2, or the different descriptions of the effect on
permeability at different temperatures.

This is an example of a response that did not score any marks.

(iv) Each of the students used their own results to describe the effect of *% ook '
temperature on the permeability of the membranes of the beetroot cells. .

Suggest one way in which these two descriptions might differ.
(1)

CT00 52O T SPOALAR. WG AOND. NAGIR

______ OCCOXONE. . RSOIXS. AS Sas. m_u______@om cmcl
e fne Lo Ard axnex

(Total f‘.’L Question 3 =12 marks)

Plus

Examiner Comments

This candidate has compared the quality of the data (essentially
asked in the previous parts of the question) and ignored

the instruction to compare the descriptions of the effect of
temperature on the permeability of the membranes.

Examiner Tip

Another example of where it is important to read the
question carefully.
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This response scores one mark.

(iv) Each of the students used their own results to describe the effect of
temperature on the permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ.
m
_The Seconda. SSudeant.S.. reSuldbs...coull). ke..marf. ACCLBE. ...

(OMLs O }'u_r)‘- d:W ce )'n  (Total for Question 3 = 12 marks)
colowr . They wi'll be able o COMpare |he efgech
oL eackh HKmperohuk on KMt el mwm browv ,
be CoUL S¢ ;.{,\o_;j r&P«EMd H~a t’.xpmrvuﬁb and §o

Hor o wi'l) “he able te account for ony
anomaolyer,

ResultsPlus

Examiner Comments

This is an example of a response that focuses on the differences
between the numerical nature of the two descriptions possible.

This response also gains the mark available.

(iv) Each of the students used their own results to describe the effect of

temperature on the permeability of the membranes of the beetroot cells.

Suggest one way in which these two descriptions might differ.

L : adooca 42 - (G4 °
Pormaalo Uiy Oonduy desoesmmtn. LMJ‘ITmlMQHOIﬂOH3'1ZMI )

Examiner Comments
This response is an example of the other common way of

comparing the descriptions - comparing the descriptions
of permeability at different temperatures.
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Question 4 (a)

A large number of candidates had a sound knowledge of the structure and function of
glycogen. The most common correct points identified by candidates were that: glycogen
contains glycosidic bonds, is branched, compact, insoluble and easily hydrolysed.

It was surprising that more candidates did not mention that glycogen is made of glucose.

Some candidates mistakenly think that glycogen is made from amylose and amylopectin.
Some other candidates confused glycogen with a triglyceride or glucose and described (and
drew) a glucose molecule as their answer to this question.

There were a lot of candidates who thought that the structure made it hard to break down
and it was therefore suitable for slow release of energy over a long period of time, rather
than recognising that the branched structure enables rapid hydrolysis for release of glucose
quickly when needed.

This response scores all four marks available.

4 Fats and carbohydrates such as glycogen are important energy storage molecules,
These are broken down during exercise,

(a) Describe the structure of glycogen and explain why it is a suitable molecule for

storing energy.
(4)

_ Gr.@coa.m LS. o POMgONLL. ONO0AL. £1 0. JUACOHE MOMAMN. JOIe . SR
LLa.ond

togRANL..RY... g CONTUY. a3,
L,.6...gugcasions. leonda.. fam,..S0.. glMcogen. hos. & ranthe d

SOUCLUAS.... A COGED. . CANPOLK. .50 D LocgR. amawns..g. Gircar
O DL ML SRICA ik\. v SOOM.. FACR . (NS0 Lk LS LnSAdbte.,

SOk cAov-ennit. O ck... AL asvaac. bod.once. G- CRAA..

ﬁ ResultsPlus

Examiner Comments

This candidate has managed to recognise most structural
features of glycogen and explained why it is a suitable molecule
for storing energy.

)

Results¥
Examiner Tip
The main omission in this response is that glycogen

can be rapidly hydrolysed - one of the consequences of
its branched structure.
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Question 4 (b) (i)
Most candidates scored one or two marks for this three mark question.

The better responses clearly described a correlation to score one mark and a comparison
between the use of fat and carbohydrate in relation to intensity level to score a second
point. Many candidates managed to point out the equality of use at 39/40 au and pleasingly,
there were a good number of correct answers using manipulated data. Too often, however,
candidates merely quoted figures and several responses were quite muddled.

GCE Biology 6BI01 01
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This response scores all three marks available.

(b) The graph below shows how the percentage of energy obtained from fat and
carbohydrate varies according to the intensity of exercise being carried out.
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Intensity of exercise / arbitrary units

(i) Using the information in the graph, describe how the source of energy used
depends on the intensity of exercise.

%&a’m:z:{ﬁ As%&ez mfz:urg zﬁ ame@W@ _____
v ‘fwt Olucreases. At Q. a:bf}ra.(rj m,ﬁ‘wﬁegfqﬁ .....
Suente o K07, luﬂﬂa Yuon. Y. perctatage o mmﬁdfm.kmmﬂ
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M me. ot SO0%.. Hi'lOOazb:}aﬁwfs, 100%.. ,@Lmﬂlwdmfe “...
Mam’,\wjabu bunt. s v Ma’w

3” mone ke W,,wa@wm

bumé. a luﬂ\w % o
ﬁ ResultsPlus

Examiner Comments

This candidate has correctly recognised the trends shown by the graph, recognised the cross-
over point and has completed some simple manipulation of figures to help illustrate some of
their points (recognising that fat is 40% higher than carbohydrate at 10 arbitrary units).

Examiner Tip

When describing a graph, compare figures using a simple calculation, like this candidate, and don't just
quote figures. Stating fat was at 70% and carbohydrates were 30% at 10 arbitrary units will not get
the marks, but recognising that fat is 40% higher does.
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Question 4 (b) (ii)

This question achieved the full range of marks with the vast majority of candidates picking
up at least one mark for naming a type of athletic event that can be interpreted as being
high intensity. Candidates were not expected to know what respiratory substrates and
types of respiration would be carried out during different types of exercise. They were
therefore given credit for naming an event that could be interpreted as being high intensity.
This included power events such as sprints and endurance events like marathon running.
Simply stating that a carbohydrate-loading diet is suitable for high intensity exercise was

enough for one mark.

Only the better candidates clearly related their explanations back to evidence from the

graph and t

heir knowledge of glycogen structure.

This response scores all three marks available.

As  cal boydrad
inkmile o Job aber  Leo TOUZR

(i) A carbohydrate-loading diet Is used by athletes in preparation for some
athletic events. This diet involves increasing carbohydrate intake and
decreasing activity, several days before the event.

Carbohydrate-loading is not a sultable method of preparation for all athletic
events.

Using the information in the graph and your knowledge of glycogen, explain what
type of athletic event could be prepared for using a carbohydrate-loading diet.
(3)

}

s e
wolh hot by b quie a highakmWy e i) b be

_________ quite hIgn  Inkenshy v veudd b e e quike a

loney  durahon 434‘1235“ runming  eveed.

ﬁ ResultsPlus

Examiner Comments

This candidate has referred back to the graph and glycogen to
explain why the carbohydrate-loading diet will be appropriate
for someone preparing for a high intensity event such as a
long distance running event.

GCE Biology 6BI01 01
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Question 5 (a)

This question tested the candidates' understanding of the processes of preimplantation
genetic diagnosis and prenatal genetic screening. The key to success for this question was

understanding the terms preimplantation and prenatal.

5 Genetic screening can be used to determine if an embryo has a genetic disorder, such

as cystic fibrosis,

(a) The table below refers to the methods used in preimplantation genetic diagnosis

and prenatal genetic screening.
If the statement is correct, place a tick (v) in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

Statement
Method of Screening
screening performed during Coll:'::r::‘?d :'o'“
pregnancy Y
Preimplar‘ltationb X /
genetic diagnosis
Prenatal genetic er
screening \/ X
ResultsPlus

Examiner Comments

This is an example of a response that scored both marks.

This is a good example of how you can clearly show
that you have changed your mind when making a
change in a tick or cross response.
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This response receives one of the two available marks.

5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis.

(a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick (v’) in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

(2)
Statement
Method of Screening
screenin Cells removed from
9 performed during the ambryo
pregnancy
Preimplantation X \X

genetic diagnosis

Prenatal genetic \/ \/

screening

ResultsPlus

Examiner Comments

Both responses in the first column are correct, but neither of the
responses in the second column are worthy of credit. This is an
example of where a change to a response is not clear enough, and
because it is ambiguous we are not able to award it credit.

OO ResultsPlus

Examiner Tip

If you change your mind make it clear by clearly crossing out
the entire tick and replacing it with a separate cross.
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This response only scored one of the two marks available.

5 Genetic screening can be used to determine if an embryo has a genetic disorder, such
as cystic fibrosis.

(a) The table below refers to the methods used in preimplantation genetic diagnosis
and prenatal genetic screening.
If the statement is correct, place a tick (v) in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

(2)
Statement
Method of Screening
screening performed during Cull:hr:t:moved from
pregnancy )

Preimplantation l/

genetic diagnosis

Prenatal genetic L

screening

Examiner Comments

Both ticks are correct for one mark, but we can’t mark blanks
as crosses.

us

0
)
2/ ¥\ Resultst
Examiner Tip
If you are asked to fill in a table with a tick or a cross
in the appropriate box make sure you do not leave
blank boxes.
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This response scored one of the two marks available.

5 Genetic screening can be used to determine if an embryo has a genetic disorder, such

as cystic fibrosis.

(a) The table below refers to the methods used in preimplantation genetic diagnosis

and prenatal genetic screening.

If the statement is correct, place a tick (v') in the appropriate box and if the
statement is incorrect, place a cross (x) in the appropriate box.

(2)
Statement
Method of Screening
screening performed during c‘“:'::':;‘;d:o"‘
pregnancy y

Preimplantation /
genetic diagnosis

Prenatal genetic
screening

S
S

Results#lus

rather than a fetus.

Examiner Comments

This is an example of one of the most common errors where
candidates think that prenatal screening involves embryos

Examiner Tip

before birth.

A
2@ ResultS‘

us

Make sure that you are clear that preimplantation
involves cells being removed from an embryo before it
is implanted in the uterus; whereas prenatal screening
involves the developed fetus during pregnancy and

GCE Biology 6BI01 01
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Question 5 (b) (i)

Just over half of the candidates managed to successfully name (not describe) one method of
prenatal genetic screening.

This response does not gain any marks.

(b) (i) Name one method of prenatal genetic screening.

ﬁ ResultsPlus

Examiner Comments

This response contains two mistakes:

1. they are asked to name not describe the process;
2. many candidates think that prenatal screening involves embryos.

Examiner Tip

Make sure you learn the names of processes included
in the specification.
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(b) () Name one method of prenatal genetic screening.
(1)

...... Chaonne. Vs Q&W\,PW

ﬁ ResultsPlus

Examiner Comments

This is a common example of a response that failed to score
the available mark because the spelling error makes the first

word into something completely different and is not phonetically
correct.

A
2@ ResultsP

Examiner Tip

us

Chronic instead of chorionic is a common error that
occurs frequently everytime a question like this has
been asked. Make sure you are aware of the danger.

(b) (i Name one method of prenatal genetic screening.
m

v OIL O CEINMCS LS e

ResultsPlus

Examiner Comments

This was the most common correct response.
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Question 5 (b) (ii)

The majority of candidates managed to score two marks for this question, identifying and
discussing an ethical or social issue related to prenatal genetic screening.

The most common correct responses either explored the possible loss of a healthy fetus
through miscarriage, or discussion over the issue of abortion as contradicting the ‘right to
life’ of the fetus.

The most common error for candidates was to discuss their answers in the context of an
embryo, demonstrating that they had either recalled previous mark schemes or did not
understand the context of the question.

This response scores both marks available.

(i) Discuss either one ethical issue or one social issue relating to the use of this
method of prenatal genetic screening,

... o0 Th. prococdiare. could.. COALLL..0 OIS COATIAGL.
SO....On. __pakﬁnm‘cxut))_heawmj obyy..could. be.. last.,
Vars.oorl\. 00 LR, . AL, MokaLs... . ShesS... And..Coute. hec
b...becorme.. depressed...

ﬁ ResultsPlus
Examiner Comments

This candidate has actually managed to identify an issue and develop
two consequences; the loss of the healthy baby and the stress/
depression of the mother. Either of these would have been enough for
the second mark.
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This response scored one of the two marks available.

(ii) Discuss either one ethical issue or one social issue relating to the use of this
method of prenatal genetic screening,
(2)

OAC. LRACANISSVO LS. MNAX. AL POXMAXS | AAONA...

RYMNOKE. AU8 eoni0 €. W NOS. Jue. QunIC. Ao,
AACL A WS IS, AN QWA A QoKL o e .
A SOOON ISSU. s cOMAO DE AN BAS . PO INKS. MO

AGO tO koap U8 baday,. 56 M Can. plaun. Anandaiiay
Ry e RikR.

ﬁ ResultsPlus

Examiner Comments

This candidate does not receive the mark for taking away the right to
life of the embryo because prenatal genetic screening does not involve
embryos. However, they have been given credit for the separate point
about helping the parents prepare for the future.

us

A
L OO ResultsP

Examiner Tip

Make sure you check the context of the question and
do not repeat answers from previous exam papers.
Prenatal genetic screening involves obtaining cells from
the fetus or placenta (not an embryo).
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Question 5 (c) (i)

Most candidates gained a mark for recognising that genetic disorders are caused by faulty
alleles. Disappointingly, a very common error was to state that this allele was removed or
replaced by the normal allele by gene therapy.

Only the better candidates referred to the correct protein being formed by the cells as a
result of gene therapy.

This response scores both marks available.

(c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders.
(2)

Crenehc. daSes A0S, Out. £ Ouded. by. 0.4 MILONCN.. g th@ OINA. bUA...

AMLLL. INED CoILS,. SO Cen. ol ranscabed and . Xansias<ed.

ﬁ ResultsP

Examiner Comments

This candidate has recognised that the disorder is caused by a faulty
allele and that gene therapy inserts a normal allele into the cells.
They would also have gone on to achieve the third marking point
available if they had told us what is produced by transcription or
translation of the normal allele.
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This response scores one of the available two marks.

(c) Gene therapy has the potential to treat some genetic disorders.

(i) Explain why gene therapy has the potential to treat some genetic disorders,

(2)

GYOLUwmenm omm wum o uAL. oon o
.._loech To nafore funcirend. o e bow;uj o

ﬁ ResultsPlus

Examiner Comments

This candidate gains a mark for recognising that the genetic disorder
is caused by a faulty allele, but they are wrong to state that this
allele is replaced by gene therapy, and they go on to start describing
how to carry out gene therapy (question 5bii) rather than explaining
how gene therapy can treat the disorder.

2@ ResultsPlus

Examiner Tip

It is very difficult to remove, replace or correct an allele
within a cell. Gene therapy is designed to place a ‘normal’
allele within a cell, in addition to the existing alleles in the
genome.
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Question 5 (c) (ii)

This question allowed most candidates to easily gain 2 marks for reference to a vector, and
to a suitable delivery mechanism for the vector. A third point was gained by the more able
candidates, usually for reference to the introduction of the alleles into cells. It was pleasing
to note that some candidates understood the need to repeat the treatment.

Few candidates correctly referred to the site of delivery (eg. the lungs). Only the best
candidates correctly identified the use of genes coding for the CFTR protein OR channel.

This response gained all three marks available.

(ii) Suggest how patients with cystic fibrosis could be treated using gene therapy.
(3)

Mre. CETE poeen L5 AnSetedl Lndt £RUMNLICON CRALS. Iy, On
veekt.. ( NiXVS. Qe LopQsang J} . The. fu nOt\m_rn? GO O RN
onsuibed. And. ONSQUTA,. 50. Lhl.... o) CONING. fedm) QL.
protein. O3 pcascect . Kepeatra breatemens. “Qua. be. aoedod oo
epUNRULAL. COM.S. ALe... The Virus. or oS umiea. caudt. be In the .

oo G0N 7T VLol 61NV LVo U, AW SR 3 0t W4 X NN ) o S

ﬁ ResultsPlus

Examiner Comments

This candidate has identified what allele is needed and how

to insert it into cells via a vector and aerosol. They have also
recognised the need to repeat the treatment because the
epithelial cells die. The only significant thing missing from this
very good answer is recognition of which organ to target.
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Question 6 (a) (i)

Most candidates who answered the question gained marks for recognising that tissue Z has
the highest activity, and tissue Y has the lowest activity. Fewer candidates stated that X
and Y had similar levels, and some even stated that they had the same levels of activity.
There were a few pleasing answers that correctly made the general statement that different
tissues have different levels of catalase activity. It was also pleasing to see a good number
of candidates scoring a mark for making a correct manipulation of the figures, usually
stating the difference in activity between tissue Z and tissue Y, although some candidates
failed to read the scale correctly.

It was disappointing to see a significant number of candidates completely misread this
qguestion and compare activity in mussels E and M instead of describing the activity of
catalase in the tissues of mussel E.

GCE Biology 6BI01 01
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This response scores all three marks available.

i

6 Catalase is an enzyme present in many tissues of most living organisms. Its role is
to break hydrogen peroxide down into oxygen and water. Hydrogen peroxide is
produced by cells and is very harmful if it is not broken down.

(a) A study compared the activity of catalase in the tissues of freshwater mussels.
Mussels from two different rivers: mussel E from the river Eo and mussel M from
the river Masma were studied.

The catalase activity was measured in three tissues, X, Y and Z, taken from each
type of mussel.

The graph below shows the results of this study.

20

B Mussel E
] Mussel M

Activity of catalase / arbitrary units

Tissue
(i) Use the information in the graph to state the conclusions that can be made
about the activity of catalase in the tissues of mussel E. .
The. ackiituy of- caralae VLS (ALt 18s0es of munssel. €
i@ tower i Y (o S abbrary LVALS) and. WeheE a
Z (o 7 unied), unth X 6o 0Nl sugkly halgiaes
WA, 0o X (60 G LUED . 1E O the mose e ek
on.Z..- ORL. thsee. ENeS More. COXOe OCkIk @

ResultsPlus
Examiner Comments

This candidate has made the general statement that catalase activity varies
in all tissues, and that Z is highest and Y is lowest (and close to X).

This response would not get the manipulation of figures mark because recognising
that Z has over three times more activity than Y is too vague. Make sure you bring
a calculator into the exam and use it. The increase in activity is 3.4 times, which is
over three times (but so are many other numbers e.g. 5).
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This response failed to score any marks.
r 3

6 Catalase is an enzyme present in many tissues of most living organisms. Its role is
to break hydrogen peroxide down into oxygen and water, Hydrogen peroxide is
produced by cells and is very harmful if it is not broken down.

(a) A study compared the activity of catalase in the tissues of freshwater mussels.
Mussels from two different rivers: mussel E from the river Eo and mussel M from
the river Masma were studied.

The catalase activity was measured in three tissues, X, Y and Z, taken from each
type of mussel, -

The graph below shows the results of this study.
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(i) Use the information in the graph to state the conclusions that can be made
about the activity of catalase in the tissues of mussel E.
(3)

 Cadodone 1> waed mote in hinswe X oy Museh M Wy
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ResultsPlus

Examiner Comments

This response is typical of the many candidates who did not answer the question asked
but chose to compare mussel E with mussel M instead. They also lack clarity in some of
their statements. For example “almost double” is not clear enough for a manipulation of
figures mark, and “mussel E primary activity is in the Z tissue” is not clear enough to be
interpreted as stating that tissue Z had the highest activity of catalase in mussel E.

Examiner T|p

Read the whole question carefully, in this case you would have spotted that
this answer corresponds to the question asked in 6aii.
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Question 6 (a) (ii)

Most candidates managed to identify at least one clear statement directly comparing the
activity of mussel E and mussel M in a particular tissue (often all three). Many candidates
also gained the manipulation of figures mark for stating the difference between the mussels
in tissue X or for tissue Z.

It was pleasing to see some candidates recognising that mussel E has more overall
activity. Very few candidates recognised that the order of activity was the same in both
mussels.

This response gained both available marks.

(l) Using the information in the graph, compare the activity of catalase in
mussel E and mussel M.

MUSSEC £ angd muooel M oot mwﬁmg

A0 cu;‘,wma 0% A AMES..
E CULd M Odf HSBUO_ Z

ﬁ ResultsPlus

Examiner Comments

This candidate recognised that the order of activity is the same
in both mussels and that activity is the same in tissue Y. They
have also calculated the difference between the mussels in
tissue Z.
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This response scores one of the two available marks.

(ii) Using the information in the graph, compare the activity of catalase in
mussel E and mussel M.

(2)

hs.wu . enyre a.afnhj IS ‘fﬂ'gw M. mMunascle
E fhan _mwssde M.

ﬁ ResultsPlus

Examiner Comments

This candidate provides a good comparison of the overall
activity in the two mussels, but has not gone on to make any
other comparisons or calculate how much higher the overall
activity is, so only matches one mark point.

A
Q ResultsPlus
Examiner Tip

If a comparison question is worth more than one mark
you will need to make more than one statement and/
or back up your comparison with some supporting
manipulation of figures.
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Question 6 (b)

This question achieved a full spread of marks from 0 to 4. Surprisingly only a small
amount of candidates managed to score all four available marks, despite this being a
straightforward question on experimental design.

The most common correct answer was that candidates recognised the need to repeat
measurements for reliability.

Many candidates lost marks for controlling variables or measuring oxygen produced by using
the vague term amount instead of specifying something that can be measured e.g. the
volume of oxygen produced, the volume of hydrogen peroxide added, the mass of tissue,
etc.

The best candidates recognised that to compare activity of the tissues, they would want to
measure the initial rate of reaction.
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This response scored one of the four marks available.

s

(b) Catalase activity in tissue from mussels can be studied using the apparatus shown
below.

Tissue from mussels is placed in the flask and hydrogen peroxide is added using .
the syringe. The oxygen produced from the breakdown of hydrogen peroxide is
collected in the measuring cylinder.

Hydrogen peroxide in >\

a syringe
Oxygen collected
in a measuring

cylinder

Tissue from mussels

Describe how this apparatus could be used to compare the catalase activity in

two different types of mussel.
(4)

L o meedeam&m ..... and ..

the one witn fhe mqmt amwy oda AL,
The. 20uM0. AL pleceo gf. tue Wwoud. howero

Examiner Comments

Many of the variables stated in this example are too vague for credit e.g ‘change in oxygen
collected’ should be ‘volume of oxygen’ or ‘number of bubbles counted’; same amount of

hydrogen peroxide;room temperature.

There is also no reference to time or repeats.
They did however get credit for reference to using the same size pieces of tissue.

Examiner Tip

When describing experiments be clear about your dependent
and control variables, and avoid the term amount.
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This response scored all four marks available.

r~

(b) Catalase activity in tissue from mussels can be studied using the apparatus shown
below.

Tissue from mussels is placed in the flask and hydrogen peroxide is added using
the syringe. The oxygen produced from the breakdown of hydrogen peroxide is

collected in the measuring cylinder.

Hydrogen peroxide in x

a syringe

~z

Oxygen collected
in @ measuring
cylinder

Tissue from mussels

Describe how this apparatus could be used to compare the catalase activity in
two different types of mussel,

porogen.. pemxc.qe.
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e compasea . TWU exeperimenic

Nud e cepeg.btd- buiCe N\%Ifwﬂﬂmlm
MRSULL toeA D sue aumnore. rellde soample .
Ol vary¥le) sut o) remeeratore should olso ke

kepkt constonk .

This candidate clearly states a variety of clear variables to control, and has demonstrated
a clear understanding of how they could calculate an initial rate of reaction. They have
also recognised the value of repeats. Although ‘amount of oxygen’ is not clear enough for
credit for the dependent variable alone, this response would have just been given credit

as they have qualified their answer by stating what units to use.
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Question 7 (a)

This was answered very well by many candidates, who had obviously learned and
understood the stages of atherosclerosis well. The majority of answers were set out in a
logical order and therefore met the QWC criteria for this question. There were, however,
some weak descriptions, which still managed to pick up 1 or 2 marks. Marks were often
lost for vague descriptions which did not refer to the endothelium or lining of the artery OR
which did not refer to the artery but only to the endothelium. A number of candidates also
referred to narrowing of the artery rather than the lumen of the artery, thus losing a mark.

Some extremely vague answers referred to ‘reducing the size of the artery’.

Some candidates spent most of their time describing the blood clotting process rather than

atherosclerosis.

This response scored all four marks available.

”

7 Cardiovascular disease (CVD) is responsible for many deaths,

*(a) One cause of CVD is atherosclerosis. Describe how atherosclerosis develops.
(4)
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ResultsPlus

Examiner Comments

This candidate has included nearly all points we were looking for
in a logical sequence. The only significant omission is that they
did not state that the endothelial cells are in the artery.

@ ResultsPlus

Examiner Tip

When a question is marked as a QWC response make sure you
set your answer out in a logical sequence (like this example), as
well as taking care over the spelling of key terms used.
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Question 7 (b) (i)

Approximately only a third of candidates managed to explain the meaning of the term
genotype, despite this being such a widely used term.

This is an example of a response that scored the mark.

(b) A number of factors have been identified that increase the risk of CVD,
One of these factors is genetic.

The genotype of some individuals causes them to be more at risk of developing
CVD. One gene that influences this risk is the KIF6 gene. Carriers of the 719 Arg
allele of this gene are more at risk of CVD.

(i) Explain the meaning of the term genotype.
(m

Jo e combinarion of ne __Mb inkedred fom  your
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ﬁ ResultsPlus

Examiner Comments

This is a typical good response that explained genotype in terms of
the alleles an individual has.

Although not a very clear definition, this is how genotype is often
described in a variety of textbooks, so this has been judged
acceptable for the mark.

@ ResultsPlus

Examiner Tip

Although this was accepted, it is far better to provide a
clear explanantion of the term, with reference to the alleles
present in an organism.
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This is an

example of a reponse that failed to achieve the mark.

(b) A number of factors have been identified that increase the risk of CVD.

One of these factors is genetic.

The genotype of some individuals causes them to be more at risk of developing
CVD. One gene that influences this risk is the KIF6 gene. Carriers of the 719 Arg
allele of this.gene are more at risk of CVD,

(i) Explain the meaning of the term genotype.
(1)

ResultsPlus

Examiner Comments

Many candidates related answers to coding, or what the gene
‘looks like’, demonstrating a poor understanding of the term
which is widely used.

GCE Biology 6BI01 01
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Question (7) (b) (ii)

More candidates correctly explained the meaning of the term allele.

(i) Explain the meaning of the term allele.

- Rk, 090\?,{\1

<EP ResultsPlus

Examiner Comments

This is typical of the many incorrect explanations. Many
candidates referred to coding, parts of genes or parts of

chromosomes, without reference to alleles being different forms
of a gene.

WAA

R el A B A ¥ e TP/ L WV AT £ CAMY WA TV T S AP e e
(il) Explain the meaning of the term atliele, Jd “33
(1)
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ResultsPlus

Examiner Comments

This is a typical example of a good credit worthy response.
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Question 7 (c)

In this question, candidates were asked to identify two factors that increase the risk

of developing CVD. Both factors named by the candidates needed to show clearly the
increased risk of CVD. For example smoking and obesity are both conditions that clearly
increase risk of CVD, howevever salt, diet, activity, etc by themselves do not increase
the risk. These factors therefore need to be qualified e.g more salt, higher saturated fat
consumption, lack of exercise, become factors that increase risk.

Almost three quarters of candidates managed to identify two clear factors to gain the mark.

This is an example of a response that did not gain the mark.

(c) Give two factors, other than genetic factors, that increase the risk of developing
CVD.

1)

. (
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ResultsPlus

Examiner Comments

The comment about age is good in this response and has a clear
direction for the increased risk. Unfortunately poor diet is too
vague to be given credit.

A

ResultsP

Examiner Tip

When describing aspects of diet and risk for CVD, be as
specific as possible e.g. increased saturated fat intake.

(c) Give two factors, other than genetic factors, that increase the risk of developing
CcvD.

(1)
A&e&mghm B N G O .

LSO NG,

ResultsPlus

Examiner Comments

An example of a good response with two clear factors to gain the mark.

GCE Biology 6BI01 01

57



58

Question 7 (d)

This was well answered by many candidates who collectively identified many of the risks
associated with the use of plant statins. The most common correct responses referred to
liver, kidney and muscle problems. Nausea and constipation were also commonly identified.

Incorrect responses commonly referred to an increased risk of cancer, or the effects on
blood pressure and vitamin absorption.

This response scored both available marks.

(d) Trials have shown that plant statin therapy is more effective in 719 Arg carriers
than in non-carriers of this allele.

Describe the risks of using plant statins to treat CVD.
(2)

ﬁ ResultsP

=IUS

Examiner Comments

This candidate has correctly recognised the risks of liver and
kidney problems associated with statin use. However they also
make reference to one of the most common errors of thinking
they inhibit vitamin uptake.
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Question 8 (a)

Candidates generally gained all 3 marks here for clear drawings on the chart. However
a significant minority only gained 2 marks. The most common error was plotting the
overweight bar at 18%. A small minority of candidates left this answer blank, despite
further reference to this data in 8c.

This response scored two of the three marks available.

-~

8 Obesity is a significant problem in western countries and an increasing problem in
some other parts of the world.

The graph below shows the percentage of the male population (M) and the female
population (F) who are either overweight or obese in five different countries.

Percentage of population (%)

60 -

40 -}

20 4=

(a) The graph above shows that in Japan 2% of the male population are obese and
23% are overweight.

In the female population of Japan, 2% are obese and 16% are overweight.
Add this information to the graph above.

M F M F M F M F M F

[[] overweight
Il Obese

13

NN SENAN NN

USA Australia Canada UK Japan

(3)

This response has plotted the percentage of obese women correctly, and
clearly identified the obese and overweight proportions through their shading.
However, they have plotted the overweight women at 18% rather than 16%.

ResultsP!

Examiner Comments

us

A

J/ ResultsP

Examiner Tip

us

All information in a question stem is provided for a reason so read it carefully. In this case you are
given the details of the percentages of men who are overweight and those who are obese which
have been plotted on the graph. This should provide evidence for the way in which the information
has been plotted, which together with understanding that people who are obese are a subset of
people who are overweight should help you decide where to plot the bar for the data provided

GCE Biology 6BI01 01
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This response scored all three marks available.

8 Obesity is a significant problem in western countries and an increasing problem in
some other parts of the world.

The graph below shows the percentage of the male population (M) and the female
population (F) who are either overweight or obese in five different countries.

[[] overweight
. Obese

Percentage of population (%)

M F M F M F M F M F
USA Australia Canada UK Japan

(a) The graph above shows that in Japan 2% of the male population are obese and
23% are overweight.

In the female population of Japan, 2% are obese and 16% are overweight.
Add this information to the graph above.
(3)

ResultsPlus

Examiner Comments

The majority of candidates gained all three marks for plotting a
chart like this.

Question 8 (b)

The vast majority of candidates scored all four marks for the multiple choice questions in 8 (b).
It should be noted that for 8 (b) (iv), we accepted either C or A for the answer.

If candidates read through the whole question, they would have realised from the stem of
question 8 (a) that the data on the bar chart has been presented with the percentage of
people who are obese as a subset of the percentage of the population who are overweight.
(You can be overweight without being obese, but you can’t be obese without being
overweight.) Comparing the two populations provides a ratio of 18:17 (response C).

However, if candidates only referred to the bar chart and key to help them answer this
question they could easily interpret obese and overweight as discrete categories. Comparing
the size of the white regions of the bars alone results in a ratio of 4:3 (response A).

The vast majority of candidates answered either C or A, with only a few getting the ratio the
wrong way round and therefore failing to score the mark.
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Question 8 (c)

Most candidates correctly stated that there may be a different number of males to females
in the population for one mark. Many candidates scored a second mark for either stating
that the graph only provides information about percentages or that we do not know what
the population size is.

A few candidates stated that there were no females who were obese or overweight,
probably because they left 8a blank and did not read the full question thoroughly.

This response scored both marks available.

(c) Explain why it would be incorrect to conclude that, in Japan, the same number of

males as females are obese,
(2)

We. Ao Nk KN N0, DAY, PLAP L. SOOK .. POCE. L. T,
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ResultsPlus

Examiner Comments

This candidate identified all three points we were looking for in
their response.

Q ResultsPlus

Examiner Tip

Make sure you read the whole of the question through
thoroughly and check all data included with the
question.

GCE Biology 6BI01 01
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Question 8 (d) (i)

There were some very good definitions of the term correlation, but it was disapointing that
so many candidates described a causal relationship. Others simply defined it in terms of
positive correlation — using the term in the question stem.

(d) The graph below shows the consumption of three types of sweetener in the USA,

from 1966 to 2002.
.‘1'_2:
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From 1976, the number of obese people in the USA started to increase rapidly.
It was suggested that there was a correlation between the consumption of corn
syrup and obesity.

(i) Explain the meaning of the term correlation.
8}
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ResultsPlus

Examiner Comments

This is an example of a good definition that gained the mark.
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This response did not score the mark.

(d) The graph below shows the consumption of three types of sweetener in the USA,
from 1966 to 2002.
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From 1976, the number of obese people in the USA started to increase rapidly,
It was suggested that there was a correlation between the consumption of corn
syrup and obesity.

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

ResultsPlus

Examiner Comments

This is an example of one of the very common incorrect
definitions seen.

OO ResultsP!

Examiner Tip

Correlation is an important term that candidates should
learn how to define.
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Question 8 (d) (ii)

The majortity of candidates scored one mark easily for recognising the increase in the
consumption of corn syrup. Better candidates recognised that the rise in obesity started
two years after the initial rise in corn syrup consumption. Only a few candidates described
what was happening to dextrose and/or glucose consumption compared to corn syrup and
the timing of the rise in obesity.

This response scored one of the three marks available.

(i) Using the information in part (d), describe the evidence that suggests there is
a correlation between the consumption of corn syrup and obesity.
(3)

Tre gruph shus bt hese by ben an
Inweope in W consmphon  of cCorn  Syrup  sina
W7, Thiy conld 5h0w A correlwWm o Ne

probum of obesity QZM”'VLj MOrst A& mat
People e Ovuwmgh'l‘ cnd  obese, Th shows o

polln | plnten Dot | whs of  doba  Ixcave ey
hﬂ'_‘—_ ks *‘_‘r_\CV"Md- Bt dots not s anm

an uA fateme _!’/1 }’k C,on_luw‘phvv' e~ oM J‘.j"“?o s

h-g, we..su”'t:d N an 1Ncleurc A O‘OGJI%
- (Total for Question 8 =13 marks)

Plus

Examiner Comments

This response is typical of the many candidates who only
identified the increase in corn syrup consumption, and therefore
only scored one mark.

A
Q ResultsPlus
Examiner Tip

When you are asked to use the information provided
you should make reference to as much of it as possible,
particularly when the question is worth more than one
mark.
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This response scored all three marks available.

(i) Using the information in part (d), describe the evidence that suggests there is
a correlation between the consumption of corn syrup and obesity.
(3)
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ﬁ ResultsPlus

Examiner Comments

This candidate has made correct statements about the trends of
all three sweeteners during the time of the rise of obesity, and has
therefore gained three marks. However, they did not spot that the
rise in obesity follows two years after the inital increase in corn
syrup consumption.
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Paper Summary

To help candidates prepare for this paper in future please encourage them to:

read the whole question carefully, including the introduction, to help relate their answers
to the context asked. Don't just skim-read the question, picking out the key words.
Read the question through carefully at least once and then write down your knowledge
in @ way that answers the question;

include a calculation whenever they are asked to describe or compare numerical data
(particularly data presented in graphs);

make use of a calculator to lend precision to their calculations in data handling
questions;

include relevant units in answers when quoting or calculating numerical data;

familiarise themselves with the How Science Works criteria in the specification as well as
the topic content;

when describing the measurement or control of variables, be specific about what is to be
measured e.g. volume or mass, and avoid vague terms such as amount;

pay particular attention to spelling and organisation of their answer in QWC labelled
questions;

explore and assess examples of candidate responses from this report to help them
understand what makes a good response to different types of question, and exemplify
the level of knowledge and understanding expected at AS level.

If candidates need more space than is available, please remind them not to write in the
margins of the paper and that they need to clearly indicate that their answer continues in
another point in the paper, or on an extra sheet.
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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