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Introduction

Candidates were able to attempt the majority of questions on this paper and demonstarate
their knowledge and understanding of a wide variety of topics and different skills. Most
seemed to have studied the pre-release article and were able to relate their reading to
questions in a meaningful manner. They seemed to manage time well, indicated by few
blank spaces and later questions were equally attempted. Incorrect interpretatation of
wording was minimal and only seen for particular questions. A satisfying number were
able to relate their knowledge to unfamiliar scenarios, though not as well as the equivalent
paper last June. This higher level of challenge is borne out in the lowering of the Aand E
grade boundaries this June. Questions requiring mathematical skills were generally well
attempted. A small number of candidates still simply repeat the stem of the question in an
attempt to gain marks, wasting space and time. Knowlege of the experimental method was
pleasing, as was the theoretical recall of more challenging specification points.
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Question 1 (b)

This question related neurotransmitters to ill health - many candidates correctly stated that
serotonin is a neurotransmitter and when imbalanced causes depression for 1 mark. Fewer
candidates stated that it was specifically a LACK of it to gain 2 marks

(b) Certain brain chemicals are essential for good health.

Explain how an imbalance of the brain chemical serotonin can contribute to ill health.

(2)

ResultsPlus

Examiner Comments

A good answer for 2marks

Question 1 (c)
Straightforward AO1 recall question to distinguish nature from nurture.
(¢) Twin studies have helped scientists gain a better understanding of the
contribution made by nature and by nurture to brain development.

Distinguish between nature and nurture.
(2)

COsn @ My mxwu@mglnmranmw ....... . A

persen . (Total for Question 1 = 7 marks)

1%
Resultstlus
Examiner Comments
This candidate gives nature links to genes and nurture to the environment for 2 marks.
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(c) Twin studies have helped scientists gain a better understanding of the
contribution made by nature and by nurture to brain development.

Distinguish between nature and nurture.
(2}

...... Nalvre Js  the fedtures of a person Al

ResultsPlus

Examiner Comments Examiner Tip

Mark point 2 negated so 1 mark only Candidates should read the questions

carefully.
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Question 2 (a)

This was another recall question asking for 2 biotic factors affecting morphine production in
poppies for 2 marks.

Scientists have recently genetically modified yeast cells to produce morphine in the
controlled conditions of a laboratory.

(a) Suggest two biotic factors that could affect the production of morphine by poppy
plants grown in fields.

Povasites Tn 4he beld can eavse—-diSease- peaken

the _poppy. plants by . cassing dizeases  and  aeduce

Hine -

Examiner Comments
This candidate gained 2 marks for giving parasites, disease and competition.

Scientists have recently genetically modified yeast cells to produce morphine in the
controlled conditions of a laboratory.

(a) Suggest two biotic factors that could affect the production of morphine by poppy

plants grown in fields. @)

Pt O Ml P T IR LT NOMOMR e i

g Results+lus OO ResultsPlus
Examiner Comments Examiner Tip
This candidate incorrectly states 2 Candidates are advised to read the
ABIOTIC factors so scores 0. stem carefully.
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Question 2 (c)

Morphine decreases sensitivity to carbon dioxide concentrated in the blood and a high dose
may cause death. Candidates were asked to suggest a mechanism for this for 4 marks.

(c) Morphine reduces the sensitivity of the brain to the concentration of
carbon dioxide in the blood.

This affects breathing rate and can cause death.

Suggest why a high dose of morphine can cause death.

(4)
1& Hno ocaun. A0S .oek. . AL Eha ggcm.m ...........................

W \.NQJAL ....... 03 ........ Qu&an d&m&&@ &0, en:r_amos RTCTST G
mdnmnycdd.un.te. ({OLE A cgen..

Examiner Comments
This candidate gave a good answer for 3 marks.
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(c) Morphine reduces the sensitivity of the brain to the concentration of
carbon dioxide in the blood.

This affects breathing rate and can cause death.

Suggest why a high dose of morphine can cause death.
(4)

........... |Pi—'be/(;7mlnrsmgw‘mwwmﬁawﬂa&mﬂeﬁrwcﬂ)m

wolner lead 40 an increose. Mven’cxmoﬂm(}d»&%mkiwm% ...........
. ﬂﬂau'p%erﬁagwtum‘rbef ................. ved. Srom fu. Boocl his. aso..
Mmsﬂaakmkm.gk%%wﬂlﬁbaumlﬂﬂ&fumﬂla_bkcr\ ..........................

x5 00k Inareameh. dach. A3, Sulda, cAesbic, (85eh rettion Ll nok

%
Resultst’lus
Examiner Comments
This candidate did not relate a high CO2 concentration to the nervous system and muscles, but

referred to respiration and a lack of ATP and therefore energy being responsible for death. This was
a fairly common misconception and was awarded only 1 mark.

Examiner Tip

Candidates should read the question carefully and plan out an answer.
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Question 3 (a)

This question was about phytochromes, Pr and Pfr, and their relative levels in the light and
dark as shown on a flow chart in the stem of the question. Candidates were asked to explain
why shoots grown in the dark are taller than those grown in the light for 4 marks.

(a) Use this information, and the diagram, to explain why plant shoots grown in the
dark are taller than plant shoots grown'in the light.

ResultsPlus

Examiner Comments
This was a good answer with good biological knowledge shown for 3 marks.
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(@) Use this information, and the diagram, to explain why plant shoots grown in the
dark are taller than plant shoots grown in the light.

_ SRS e bod oot gy w e
ghool and Mo Wil b o pbd A Guwes el

Examiner Comments

This candidate gave a good interpretation of the information provided in the stem, but insufficient
knowledge to access all 4 marks. 2 marks were given.

Question 3 (b)

This was a QWC question with emphasis on clarity of expression for 6 marks. Candidates
were asked to explain the roles of both glycolysis and the Krebs cycle in the synthesis of
ATP. The question was an excellent discriminator between all grades with some candidates
generally telling the whole respiration story and inadvertently picking up 2 or 3 marks,
usually for mentioning ATPase and chemiosmosis/oxidative phosphorylation,

but others giving more detail about co-enzymes, phosphorylation of ADP and the ETC were
awarded the maximum 6 marks.

l.j\.utbic N !j'.'\-g . jl }umi
B \b J\r:ff..!'lk{“ pu; \(&
} al "E‘” G H'Jw,) oD O X ke Fluk
P pavsie
*(b) The growth response of a plant shoot to light requires the synthesis of ATF. ( Gl
LS
Describe the roles of glycolysis and the Krebs cycle in the synthesis of ATP. 1 dee ,‘v/

G\jﬁﬂ\j{;},t Q’O\'\&KJQ%L.S){RB ....... Y @Wf[@}s\s{h%
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IMm’g...Mb okl Hrom. A0 Ao Diealrin down Yo ADP. s
a2 drek. fhsphde  are. avifRed '\b?,pamwlp sk
i Neadig o Moo eeluckon. of 2 weluel NAO and tATP.
LNet gaa..d ’RHTP)- ..................................................................

Khe,\a_.c C'A:‘c.\e., T \q?{m Aunceeerv nde  Ovaer s, G
M“(&L mm‘(:jm ........ rEancls ... A oxoacelabe

FP\O Lue\@ A "‘[Lﬁ JHMJ of. H_ C.an.. a\da:\m p\msﬁmgh‘*_“'\ ;..Mcm,‘a‘%u-

Aot Q)(.meé- do NAD. L. €. HE m:«m\orakm« Sawm. widtn. predons an

¢ Elec M*rw'n..-f th oledven

Aedons. Eledmas. s Hodug .. Ect Aoy fnergy.. . x«!ﬁt‘se-c.*mgqrﬁtn—)

m&rnum&%amqmm ln‘&ﬁ LT AONEN m\aw d(' m... haneme
Alavaagn ﬁT?JgM
.%ra....mm......h,j..m,ﬁmwmk.....gmmk...m._..mﬁm o o AP Fach NADer

%

a0 ?"'"-’i*“é aloout |5 ATP: (Total for Question 3 = 10 marks)

ResultsPlus

Examiner Comments

This was an excellent answer detailing both glycolysis and Krebs with reference to the synthesis of
ATP from ADP and Pi in both.

Examiner Tip

This candidate has worked through the answer coherently and correctly split it into 2
parts as in the stem.
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going into enough detail with regard to ATP
synthesis.

*(b) The growth response of a plant shoot to light requires the synthesis of ATP.

Describe the roles of glycolysis and the Krebs cycle in the synthesis of ATP.
(6)

&ambaué;”-a&l,ﬂﬂﬁmpfmibfu%mm

o NAD o ... redinced.. NAD..(NADHD). .. Plus.. 4. moleudens. &)

L T8 H CAPHE s ST (Y T AN (PR3 e

E?Iiokiae.in}a ............... N G Cpmﬂaundbﬂ&hu-pn-vvt ..................
{qieas.m&wm,,mu\emm .......... Ol OOV i N

MO

e aaikocln 0ndYAe Gesbeey  mnaXe. A\ ondec.
\m}:ok{eb',s-%dh ................ - & .......... ceackivi
SN Sotm o CommaRoundh. . e Petence . o

Ouﬂiﬁmm ........ L G mpwhal ........... LS ..\"uerCJfﬂ- .......
O’IJGJASQ,bEj(QjQ_Q.ALnﬁ ............... ... mﬂl&.c)l%ﬁ*{.@aﬂncﬂ

D%M&dﬂﬂm,:ﬂ:—ﬂuﬁhﬂ(ﬁ_mﬁc}hw_ ..................

Ao e Ao @A ced. AJAD. .. oW Yeduesd.
e EAD oA v B0 waelecua . @nd  convesh:

biueos «

fip

A

g@ ResultsPlus

ﬂExaminer Comments Examiner Tip

This candidate gained 3 marks correctly Candidates should read questions carefully.
detailing parts of glycolosis and Krebs but not
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Question 4 (b) (i)

Answers to this question were disappointing, but distinguished well between candidates. A
graph was shown giving the % decrease in muscle volume for astronauts returning from
space. However, the axes were inverted and candidates struggled to translate the
information provided into a concisely and correctly worded description of the changes. 31%
scored 0 marks and 35% scored 2 marks maximum. The candidates' ability to manipulate
data was also disappointing.

(i) Using the information in the graph, describe the changes in the volume of the
gastrocnemius and soleus muscles.

(2)

» Ja(mqﬁaﬁgasfranmmrm __________ muse(es

ResultsPlus

Examiner Comments
This candidate gave a concise answer for 2 marks.
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(i) Using the information in the graph, describe the changes in the volume of the
gastrocnemius and soleus muscles.

.......... Al ¢ doye aﬂh Samaling.. m/

decteare . dm. anunele. m@lime. 4 5% L. s@flmu Aham..em. ...

ResultsPlus

Examiner Comments

This candidate read the graph the wrong way around and miscalculated data. No
marks could be given.
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Question 4 (b) (ii)

This linked directly to 4bi and if candidates had incorrectly read the graph they often lost 2
marks here. They needed to link changes in MRNA levels present to muscle volume and
only some candidates scored 2 marks.

(i) The cellular levels of messenger RNA involved in the synthesis of actin change
after landing on Earth.

Suggest how this might explain the change in muscle volume between 4 days
and 19 days after landing on Earth.

after [amding onCavin (2)
The mPNVA @ludar \eweds WCYEASE e o5 )60 mMOTE ramsomphion

of_akn @nodWdng. ey , S0 WOTe a Ui protein wode:

ResultsPlus

Examiner Comments

This was an excellent answer linking gene activation to transcription and translation.

(i) The cellular levels of messenger RNA involved in the synthesis of actin change
after landing on Earth.

Suggest how this might explain the change in muscle volume between 4 days
and 19 days after landing on Earth.

(2)
Mo na..campennd.. of.... mwscle:... decoease... in.... memenne RUA_iovelved s synbhealt .
A T ensict... el 0e.....0aw..... sl dsovvs. ace...mede: Vaace...w e ovscla....
Mo deen 3N 0eh o vedaced.and.. M. velome.. 2f . nasbe. mvsele.. decreapds. ..

Examiner Comments

This candidate had not answered 4bi correctly so the link to 4bii was incorrect and
so no marks were awarded.
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Question 4 (b) (iii)

Candidates were given a diagram of a sacromere and asked to label the actin filament.

(iii) Actin is a structural protein found in the sarcomeres of a muscle fibre.

The diagram below shows one sarcomere. / A

Draw a line, labelled A, to show the location of actin in this sarcomere,

A

US ? ResultsPlus

Examiner Tip

ResultsP

Examiner Comments
The line was clearly touching the actin filament The end of the label must touch the line.

and scored 1 mark.

(iii) Actin is a structural protein found in the sarcomeres of a muscle fibre.

The diagram below shows one sarcomere.

Draw a line, labelled A, to show the location of actin in this sarcomere.

ResultsPlus

Examiner Comments
The candidate made no attempt to insert a line.
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Question 4 (b) (iv)

Candidates were asked to name two OTHER structural proteins involved in muscle
contraction for one mark. This was well answered with some candidates even correctly
stating all 3.

(iv) Actin has a role in muscle contraction.

Name two structural proteins present in a sarcomere, other than actin, that
have a role in muscle contraction.

AN AVepunih

ResultsPlus

Examiner Comments
This candidate gave 2 correct answers and 1 mark was awarded.

(iv) Actin has a role in muscle contraction.

Name two structural proteins present in a sarcomere, other than actin, that
have a role in muscle contraction.

Examiner Comments
ATP is not a structural protein and therefore gained no marks.
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Question 4 (c)

This was a well answered question. Candidates were told that slow twitch muscle fibres
decrease by 15% in space and were asked how this affected the ability of the astronaut to
carry out exercise. Many candidates gave good responses gaining a maximum of 3 marks.

(c) The transcription of genes involved in making fast twitch and slow twitch muscle
fibres is affected during six months in space.

The mean percentage of slow twitch muscle fibres is reduced by 15%,

Explain how this reduction affects the ability of astronauts to carry out exercise.
(3)

_____________ S\ou}\“;\d\'ﬁbmmﬂnmn\jmn&m“u; VY S

Examiner Comments

This candidate gave low level detail gaining only 1 mark.
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(¢) The transcription of genes involved in making fast twitch and slow twitch muscle
fibres is affected during six months in space.

The mean percentage of slow twitch muscle fibres is reduced by 15%.

Explain how this reduction affects the ability of astronauts to carry out exercise.
hove WMOYe nd fodhoundria amd (3)

Clow twitth mucde f\src,s MoUW | & agsobic "C,.‘.t’wa-h#vr_

nee ererises mnot be amiedowt
%uhwltj {wm Veqmvw show twitth wmuscle J{wbrea 'T'b.e

QSHDV\G{MM Wgu,hL E!"..WSE after M&J\H‘Alﬂj FDVS;‘?

hm;&k’\l ‘h) WHASJ.E ‘FOJ"?M U_e,m MMI'-‘M‘JQ ATP saine lem

aCABLR ualdwp T —"
aunebic A ”fol.ho"‘ Tln-ﬂv wowbol U dledr fust twitth fitve

- YMOYe 4o u)"bv‘d/\
uH,fu.l N sert pusit (9‘6— exeruse

(Total for Question 4 = 11 marks)

Examiner Comments

This candidate answered correctly detailing the characteristics of slow and fast twitch fibres and
related this to the scenario presented in the question. A maximum 3 marks were given.

IAL Biology 5 WBIO5 01
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Question 5 (a)

A table of ion concentrations inside and outside of a resting neurone was provided.
Candidates were asked to explain how this distribution was maintained. Potassium, sodium
and anions were given. Three marks were available. The well answered questions were
awarded 2 marks on average.

Explain how the distribution of these ions is maintained.

(3)

(O0S..Oe. RUMNELA  Ouke. oy XN 0umnQ.. oNd AN {18 cen
CONCRNRMAON. S, Ao 0w 2. 80 NOT 0okS. CRN.. £Q. OULER
BN 4O N, NN ... ConCanimduon, . ¢

vaﬁcm ________ ond Mwusps.mgeiax __________ o o TS pvonged.

W' Ononend. aguress & ConQendroson %romr\x.

ResultsPlus

Examiner Comments
This was a good answer including a correct explanation for all parts of the table.
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Explain how the distribution of these ions is maintained.

(3)

5

................... oMt e ead sk ce i while N s
........... o Sty e e W celly, TThe N.g'%f*hppm]m
........... ING jons ok e @l ead AUA wns nk A wll,
........... Y )i“j&%gj’thﬁijlﬂ'ljui’nluw;rﬂ%ﬂ\ﬁﬁﬂ

Mo elechnchadicot etk (F e o aean Mo qll nenbrne
—_ . S L | wilbee LU et | C |hu.. kY _
.......... [k&‘-—*uuﬁu;m:t-j L : u... t" ' - U7 A chonnd,

'!-4)\4.[_.“) c__lULJ‘.) G-Nl 5ﬁf{*\ibﬂ; C.-r-nn,q'l' A-‘IF'E-(,( W F (F‘L{“

Lud u«.lj %H'vt'lj \‘\ru\nloirlrc.d— .\,H M el

ResultsPlus

Examiner Comments

This candidate gave the correct biological detail for Na and K ions but there was a misconception
about anion channels and gained 2 marks.

Explain how the distribution of these ions is maintained.

(3)
____________ ongde  Ahe . nerves.. potasifum . loms_are most frequent <o
................ 'ﬂwgrlnm ..D.M[.'p..lf.......f‘-?.?..........immm.}'.5&.&?.n.......?..F..........f.h’.*.P..U!.'Ls_ﬁ.i_________[rl________)f_'h_&______m_[,u_{__‘___._____
e Dnd i ons ave. . Yhe. . mott. Eveavent oubside whidh help....
______________ w;lhﬂm[mrubfjuu’m;lzﬂwznew;f)fgamcdman_tcm,
im0l {m}u_mf ________ around....... Synapset..... which .. cansies.. mpulses. from........

o O NI 0 OB

+IUS

Examiner Comments

This candidate offered no awardable content or reference to pumps/channels in the role of
maintaining the resting potential.
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Question 5 (b) (i)

Candidates were asked how a pesticide worked to immobilise ants. Two graphs
of membrane potential across a neurone were given to help. Generally this was well
interpreted and answered.

(i) Using the information in the graphs, suggest how metaflumizone makes ants
immobile.

(3)

ResultsPlus

Examiner Comments
This was a reasonable answer scoring 2 marks.
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Question 5 (b) (ii)

Ants are killed by the pesticide metaflumizone via immobilisation. Candidates were asked to
suggest a valid experiment to find the minimum concentration needed. Generally this was
well attempted and gave a good insight into control variables and standardisation.

~(il) Describe a valid laboratory investigation to find the minimum concentration ©ON/(CTON
of metaflumizone needed to make these ants immobile.

(4)
-Independent vonable. = concentrahon. ol mecPlumeon? witr
8'%n entration T
moLment of ant c!r‘g.famt pQr min
~ Dopendont vonable. = O OHeR

- Control vunable = lQmethwE pH o0tk g,gQ oP fh@ onts...,

......... = Electrod 0wl bo plaled. on ant and. change .. puttmgm
Qs imtO. é) ditfeent. group. with aiffernt conentittion
O OREORLUYZON b oo
-For each. qusmqu their. dtsmnuz Per.mioute. and...

wsinGy aanlet . Fmeoat.
-RepRat. the. Q*-‘p%m%n& a £imes. e in 5tqwdmed p{OfGClurQ

-Qnathe,mmmumconuo?nQQmQﬂﬁ@mﬂkeew
L. POWR (0 0 GrupD. D MPLIE i

ResultsPlus

Examiner Comments
This was a good answer well presented in sections.
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N eadh  sokbon of w ¢

(i) Describe a valid laboratory investigation to find the minimum concentration
of metaflumizone needed to make these ants immobile. 0%, 05 2V, VA O,
(4)

Ke same  ant  Ond (A Quenrore
b rv-drx oncenky M on aﬁ-

VMizore -~ O, 405 ,/ 0 ‘/v » t?/,-,z’;ly/,

Coleck  noyrnes A

...E iﬂf—eﬁ elethvodesr WR  eoodn revvore,  Grevldle  pudn
P re  Und qre
tontontprBon  Awe

depolavised . h{m Me ¥ em,mw and calalol,

oupe.  Shhapon . f'tcor‘al o wWhida
\ewrore  shud do ke oy

ResultsPlus

Examiner Comments
This answer did not contain sufficient detail.
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Question 5 (b) (iii)

Candidates were asked to explain how the ants became resistant to metaflumizone, the
pesticide. They generally gained only 1 mark referring to it as being a genetic mutation.
Many went off on a tangent and talked about natural selection when the question was
referring to protein synthesis.

(iliy Some Argentine ants are resistant to metaflumizone.
—_—

Suggest how these ants become resistant to metaflumizone.

(3)

_______________________________________________________ te  mets Flina zore  kenols bo ack

ResultsPlus

Examiner Comments

This was a good answer correctly relating gene mutation to a change in protein and
therefore enzyme.

AL Biology 5 WBIO5 01 25



26

(iii) Some Argentine ants are resistant to metaflumizone.

Suggest how these ants become resistant to metaflumizone.
(3)

Amumbomﬁm\jgmmmb\apoc&bﬁmm&mﬁqzbm
ot N ol fo. bhese. teceptos This. vavration. s awsd as...

ResultsPlus

Examiner Comments

Only 1 mark was awarded as the candidate related the mutation to natural selection ie
survival of the fittest and the passing on of an advantageous allele.
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Question 6 (b) (i)

Candidates were asked to analyse 2 line graphs showing changes in core body and skin
temperature, before and after eating ice. This was well interpreted and concise
descriptions were generally given.

(i) Using the information given, compare the changes in the core temperature
and the skin temperature.

Resultstlus
Examiner Comments
This was a detailed concise answer gaining 2 marks

(i) Using the information given, compare the changes in the core temperature
and the skin temperature.

ﬂExaminer Comments

This candidate made no reference to changes occurring specifically before eating ice and
therefore only scored 1 mark.
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Question 6 (b) (ii)

Candidates were asked to explain the thermoregulatory mechanisms used to explain
changes occurring after ice was eaten. Generally well answered but some candidates simply
listed ALL of the available ones rather than concentrating on those that specifically reduce
heat loss by evaporation. This was a good discriminating question.

(i) Explain the change in heat loss by evaporatidn after eating the ice.

Examiner Comments

This was a detailed concise answer which correctly answers what it was meant to and 4
marks were awarded.

(i) Explain the change in heat loss by evaporation after eating the ice.
(4)

fus

Examiner Comments
This answer lacked in detail and the necessary knowledge base required.
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Question 6 (c)

Candidates were told that hypothermia lowers core body temperature and asked to suggest
how this relates to reduced ATP synthesis. Many related this only to the enzyme function so
scored only 2 for parts 1 and 7, but some candidates related it to movement of protons and
the decrease in gradient and diffusion caused by a temperature decrease, gaining higher
marks.

(c) Prolonged exposure to cold temperatures causes hypothermia.

Hypothermia lowers the core body temperature which reduces the rate of
metabolic processes, such as chemiosmosis, in cells.

Explain how hypothermia reduces the synthesis of ATP by chemiosmosis.

(5)

breathing..... AR i

i.xv}nddll-lﬂ-l .........

o -&n ......... celly  Yhen ders § Pk can oY anker M
........... Mreb's g cyde. bhan oy 6 wamdahin. o MO mpuad.....
............. DL‘-L«ncn.}\ﬁx;'&mihqlNﬁppmeml3°'te\5
....... Qﬂ-‘*mll\lkoom&u-\}\eluh‘“ha}?d—hv\
A\ prba..s akee. . nNnembones. Spcre o Les. diffssn..
__________ ,ggp\.mgmfl,m?u ades s A pednee

: - TR (=a €3y e releesed L j ...... 1’“{‘“““'-*“‘\"1'
............ H‘w—a}-\‘ﬁf?‘fuﬂjl

ResultsPlus

Examiner Comments

This was an excellent answer detailing the precise mechanisms involved in a logical sequence and
gained 5 marks.
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(c) Prolonged exposure to cold temperatures causes hypothermia.

Hypothermia lowers the core body temperature which reduces the rate of
metabolic processes, such as chemiosmosis, in cells.

Explain how hypothermia reduces the synthesis of ATP by chemiosmosis.
(5)

T A smoke.. Ok LA nAADSNN0SYS 6. Sedencedd
Qoss . AeLCATONS . MO QASS. fuougWa. g ...
RloXxrom.  YTomM3 QOCK . Caaiin.. WM. . MAQOUNS ..
(ess...feducach  NAD. and.. rediacsah  ERD. il
e Pormed . Conven s 0G--NAD_aund. TAD. lato

on ATP tenefore Qo ATO. weurld he .

forvwod . Moo, 16 Qenn. 2. NADW. and FAD M.
mecwlon. one . fecmed... 9.\.3 ..... (€0 %SLSM

QO Slomad OB A

ResultsPlus

Examiner Comments
This candidate gave insufficient detail gaining no awardable content marks.
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Question 7 (a)

Candidates needed to state a null hypothesis, that is, AO3 content. Many used terms
correlation/change/relationship instead of difference.

(a) The article states that there have been studies that have examined the use of
e-cigarettes in helping people to quit smoking normal cigarettes (paragraph 8).

State a null hypothesis these studies were testing.

il VL

Examiner Comments
The comment 'no significant difference’ given gained 1 mark.

(a) The article states that there have been studies that have examined the use of
e-cigarettes in helping people to quit smoking normal cigarettes (paragraph 8).

State a null hypothesis these studies were testing.

fﬂﬁ#&é&fﬁ ................... OO OO OOOS

ResultsPlus

Examiner Comments
This candidate gave 'accept the null hypothesis' which was insufficient for a mark.
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Question 7 (b)

The candidates were provided with the detail that a study was long term/randomised/
placebo controlled. Candidates who separated these 3 components and discussed them
separately achieved higher marks than answers that were vague and made unqualified
reference to validity and/or reliablilty.

(b) The article states that ‘the lack of long-term randomized placebo-controlled
studies has been problematic’ (paragraph 9).

These studies are needed to assess the effectiveness of e-cigarettes in helping
people to quit smoking normal cigarettes.

Suggest why long-term randomised placebo-controlled studies are needed.

(3)
,,,,,,,,,,,,,,,,,, TL& .....m.re..........n.e.e...de.d......5{).......0.;5 Lo S€e . the. side-efFfects
...................... and CEfecuvness. 0F. the  o-cinaratbes. Also |t

Plus

Examiner Comments

A reduction of psychological effects was awarded 1 mark. Side effects were not equal to long
term effects.
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(b) The article states that ‘the lack of long-term randomized placebo-controlled
studies has been problematic’ (paragraph 9).

These studies are needed to assess the effectiveness of e-cigarettes in helping
people to quit smoking normal cigarettes.

Suggest why long-term randomised placebo-controlled studies are needed.
(3)

Examiner Comments
This answer was lacking in detail as reported in the main introduction to this question.
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Question 7 (c) (i)

A QWC question, with emphasis on logical sequence, was very poorly answered with only
1.8% gaining full marks and 52% scoring 0. Candidates who misinterpreted the stem were
led into thinking that the mechanism of action by which nicotine stimulates the secretion of
the hormone adrenaline was the same as that occurring at a synapse. Many told the whole
story of neurotransmission and therefore were unable to access 4 of the 8 marks.
Commonly seen were 6 and 7 marks, which made this a good discriminating question.

*(c) Nicotine is known to stimulate heart rate (paragraph 40).

(i) Nicotine increases heart rate by stimulating adrenal ion from cells in

the adrenal gland.

The sequence of events leading to this adrenaline secretion involves a similar
sequence of events that lead to the release of neurotransmitters at a synapse.

Use this information and your own knowledge to suggest how nicotine
stimulates an increase in heart rate.
(6)
L. stu 25 an. locceast . fu ot o6 adrenalive s clered

'Te\bkm.rarm-n ..... ..o Qecsen. Ll wiereases. ... 05 paste....ACHon
okeanale. Loi@f e occuiing. ... NiCobme,.. bl Guad. ..o ahe..

2%

MMWuniﬂLw{~55nwhgmm ............. Ans (ouases (a’ o
o 0 kﬂbffa-agnmhcmmbrw ...... \0\\} ........ & .Eﬁu.igm..} ....... Lowon. e
mw\mhovﬂﬂm&w ............... A o rosule. | Vot joar. SR e o
gf» ...... feu ....... Y rz—%no..?hnmmhm ................... Alust. o ind o
_________ &mtjwm&, WA Dl PN BN ApRC..
........ M 20 aichh . Shaaad {0 AR SeCCR KO .. MBS
e Mo v, belause. nicoher . Yoouad to. 1Ge. . Unupoat. ..
—bQM\pu;!rz,sgnn.fﬂL ......... Wb, ... .. 408 o aloa. . for e
(fa\amrthcvﬂagmmwwjmiaﬁr% _____ - AN reu- ......... adcenabine

_______________ Vel durtboce. n00asivg. Warr oke. .

ResultsPlus

Examiner Comments

This candidate misinterpreted the mechanism of action as explained in the introduction above and
therefore only scored 2 marks.
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*(c) Nicotine is known to stimulate heart rate (paragraph 40).

—

(i) Nicotine increases heart rate by stimulating adrenaline secretion from cells in
the adrenal gland D

The sequence of events leading to this adrenaline secretion involves a similar
sequence of events that lead to the release of neurotransmitters at a synapse.

Use this information and your own knowledge to suggest how nicotine
stimulates an increase in heart rate.

(6)

ﬂm:ufuimmmmﬂgpm%mmm& 2.
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e naieng. Lo o fas.. Case.. Cq o hagnntd . gpah ...

/m:.mmv{m( ....... Colhs M&“‘“—”“““W‘“W“ﬁ
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!‘dlﬂkdh?mgﬁm,a(pd rorslang.is N(Qembj%cymd&
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e £ & ha.. fmh&.hﬁ(ﬁfﬁgw:"\ﬂre(xﬂ;{ymc .................................
ho_epen..ak,

.................. Mbm,@hngiaahwmr pomel

cmbm GH':N 2

WAMZ&MM . Mch hlos c.».& WAL ieﬂch’)
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o0 tod © SMW Creey prove = Heok rede (A resr e

ResultsPlus

Examiner Comments

This was an excellent logical high level answer correctly detailing the mechanism of action
necessary to bring about a change in HR via the SAN.
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Question 7 (c) (ii)

Candidates were required to explain how nicotine increases an individual's risk of
atherosclerosis. Overall, this was well answered with many candidates achieving the
maximum 3 marks.

(ii) The article states that nicotine increases the risk of developing atherosclerosis
(paragraph 14).

Explain how nicotine increases the risk of developing atherosclerosis.
(3)

NicOBre increares  Nngd e  Co  nicovre incremt er

Examiner Comments
This was a good well witten answer and awarded 3 marks.
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(i) The article states that nicotine increases the risk of developing atherosclerosis
(paragraph 14).

Explain how nicotine increases the risk of developing atherosclerosis.
(3)

3,&.@ ........ rﬁqum led.. mmm{mw ........ fo deﬂ\?
cﬂwﬂufin.@(ﬂ— ......... mm@ex B UYEN cﬁ.n{gmd.@d hmﬂ.t.umda

i He mmad

ResultsPlus

Examiner Comments
This candidate gave insufficient detail gaining 1 mark only.
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Question 7 (d)

Candidates were asked to discuss why one experiment performed on mice might have
limitations. Many referred to mice and humans being different and hence responding
differently, but very few mentioned the need to repeat the experiment or include the
idea that doses used are toxic to mice.

(d) Conklin stated that there are ‘limitations of one experiment performed on mice’
(paragraph 15).

Suggest why Conklin made this statement.
(2)

......... becade #e effecof eciqorertes on. micc mht ...
h@vﬁdz//grmf _____________ effects an hwmans so. no. wadid.

Conelsom._conclusions...aan. be dun.. Also. nice. ...
oo At Epd- respons_ o skbstances. than.

bumans.. as.. e . w@ ....... SHAINE.. (S nd. ldemcal..
and..animal.. . -+ f;fz..'@__ ....... has. senme Lthiced resvicians. .

ResultsPlus

Examiner Comments
This candidate correctly identified different responses in mice and humans gaining 1 mark.

(d) Conklin stated that there are ‘limitations of one experiment performed on mice’
(paragraph 15).

Suggest why Conklin made this statement.
(2)

.......................................... Aw?adaﬁ@rfad’jfmfyff;%qwﬁvmqp!ﬂ*m fore ..
el kannet. Ge . %ﬁ}g _____ 4//5&!%74: ........ AN PVCD o

.......................... . He. Leme. teealls Qre reedes] o make.. 11 1l b..........

ResultsPlus

Examiner Comments
This candidate included the idea of different responses and the need to repeat them for 2 marks.
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Question 7 (e)

E-cigarettes compromise immune function of macrophages. Candidates were asked how
this would affect health. Most candidates gained one mark for saying it would lead to more
infection but fewer gave details, for example, less phagocytosis or antigen presentation.
They tended to write simply what happened under normal circumstances and did not read
the question to relate to a change in macrophage activity.
(e) The article states that cinnamaldehyde-containing e-liquids ‘compromise the
funcﬁg_rlpf immune cells such as macrophages’ (paragraph 21).

Explain how reducing the function of these cells might affect the health of an
e-cigarette smoker.

......... (Mﬂpmmwmlhfwamwgr kg COALSE

.......... f‘:TMfrﬂé«AM%ag’hNW@Mﬂ'ﬁ p-re; S5 N
Tohidler. cath.. /&’3 _____ CUA. ... achrebor = e an t.}_ﬁa..q{:}_;wm;.u‘m ..............
.......... (.00t =2 S n b CRlD oo AR i)t IA . Kallled......

O T il cotr). A Obon@ac £ I\ feeticn ) A28, . = SO nog. bad.
oA O fia O Nedew .

ResultsPlus

Examiner Comments
This was a detailed and fluent response.
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(e) The article states that cinnamaldehyde-containing e-liquids ‘compromise the
function of immune cells such as macrophages’ (paragraph 21).

Explain how reducing the function of these cells might affect the health of an

e-cigarette smoker.
(3) ‘

....... By sorpressing. toe: foncon..c
Angulf- gothogens. ardbreac ther..opdh ...
Gysorome.__in._theil . esides, e pathac ﬂn&&:}fe(J@

k. CUE. N0t €0 &d/{d@’ et bokén dawn
. ey ented dhe. body. —fhn.y 0. 1he_ et Gags. o

Loxs on the stirg stin_ard_infecta. cells o 1he body,

OO ResultsPlus

Examiner Tip
This candidate gave insufficient detail and
did not answer the question. They simply
listed their knowledge of the immune
system and macrophages.

Read the question carefully and plan
how to write your answer.
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Question 7 (f)

Answers to this calculation question were disappointing with candidates picking out
incorrect data and not being able to round down to a whole figure of 2 from 2.22 as the

answer referred to a number of people.

(f) Using the information in paragraph 34, calculate the number of students that
were aware of e-cigarettes who had actually tried e-cigarettes.

Show your working.
(2)

4%53x 010
-~ 44 4.00é x O 005

=727
=S ANSWEr ... Z. _____________________________

ResultsPlus

Examiner Comments
This candidate gave the correct answer for 2 marks.

(f) Using the information in paragraph 34, calculate the number of students that
were aware of e-cigarettes who had actually tried e-cigarettes.

Show your working.
(2)

0:5 % wes Y353
00

= 74 160 Y 20 Answer .. 2L ..

)
Results+lus
Examiner Comments
This candidate used incorrect figures and therefore no marks were awarded.
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(f) Using the information in paragraph 34, calculate the number of students that
were aware of e-cigarettes who had actually tried e-cigarettes.

Show your working.
(2)

10:2% of 4353 = W& DUY svuderds .
©:-5% of L3B2 = 272 =hudenkg

ResultsPlus

Examiner Comments

This candidate gained Mark point 1, but the second part of the calculation was
incorrect and only 1 mark was given overall.
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Question 7 (g)

This question asked why nicotine in E-cigarettes is less addictive than in burnt tobacco
products and was well answered. Candidates successfully translated information in the
scientific article into their answers and 3 marks were given frequently. Several
candidates answered in the converse, which was fine on this occasion.

(g) Suggest wmrom may be less addictive than nicotine from
burned tobacco groducts (paragraph 45). =
(3)

Examiner Comments

This candidate was awarded Mark point 1 for no MAOs, but then incorrectly stated that reward
behaviour is increased not decreased, so no Mark point 3 could be given.
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(g) Suggest why nicotine from e-cigarettes may be less addictive than nicotine from
burned tobacco products (paragraph 45).
(3)

N MAOD inipitors preSent co nicohne doesn't SYnargiz
Wit feem s MA O  brembebo arve entynu, thadt oxidise/
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ResultsPlus

Examiner Comments
This was a well structured answer and gained 2 marks.

(g) Suggest why nicotine from e-cigarettes may be less addictive than nicotine from
burned tobacco products (paragraph 45).

(3)
..... Becanse.  NACCRING.. QOO 7 CROEKIRY. A0es 06k COuRY..
WAL NUICHRNRR . vECeOhrS . Q) §rQ. SOMMe.  exseNy QY AASCRAS

. CRCONSO O
on. we  \rapsyoed . mmswm\tdnﬁk ......... COMNNSG . O

ResultsPlus

Examiner Comments
This candidate uses their own knowlegde incorrectly, rather than that provided.
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Question 7 (h)

This question focussed on how nicotine stimulates neurotransmitters involved in Parkinsons
disease and asked how this helped to reduce symptoms. Some candidates correctly named
the neurotransmitter as dopamine, but others then went on to talk about its role in binding
to receptors, stimulating an action potential and alleviating muscle stiffness, for example.

(h) The article states that nicotine may have an ameliorating effect on Parkinson’s disease
(paragraph 43).

It is thought that nicotine stimulates the release of the neurotransmitter involved
with Parkinson's disease.

Suggest how this might reduce the symptoms of Parkinson’s disease.
(3)

Examiner Comments

This response only scored 1 mark.

AL Biology 5 WBIO5 01

45



(h) The article states that nicotine may have an ameliorating effect on Parkinson’s disease
(paragraph 43).

It is thought that nicotine stimulates the release of the neurotransmitter involved
with Parkinson's disease.

Suggest how this might reduce the symptoms of Parkinson’s disease.

ResultsPlus

Examiner Comments
This candidate scored full marks for linking cause to effect in a logical sequence.
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Question 7 (i)

Candidates were asked to comment on why smoking tobacco reduces the FEV1/FVC ratio.
The question was well answered and interpreted with the majority scoring 2 marks.

(i) The FEV1/FVC ratio is expressed as a percentage.
The normal ratio is 70 to 80%.
The FVC value is less likely to change in people who smoke,

Using the information in paragraph 50, suggest why.the FEV1/FVC ratio is
significantly reduced after smoking tobacco. A

(2)

______________ By ‘EE'IMm;m‘imLSGZ&Q’QW hHﬂL‘E’(WJe
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‘“9"6“%_( exl u ")17 .00 tm: c
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ResultsPlus

Examiner Comments

This candidate scored full marks for a good answer including loss of elasticity/narrowed airways/
less exhalation.
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(i) The FEV1/FVC ratio is expressed as a percentage.
The normal ratio is 70 to 80%.
The FVC value is less likely to change in people who smoke.

Using the information in paragraph 50, suggest why the FEV1/FVC ratio is
significantly reduced after smoking tobacco.

(2)
....... fma@ﬂﬁ{ Aaéambda?m }KLM?O AQ PA(M:A./
_____________ b canpen.. K 1o W/mrérm&a/ o /ﬁ

ResultsPlus

Examiner Comments

This candidate incorrectly refers to inhalation rather than exhalation so no marks were awarded.
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Question 7 (j)

Candidates were asked to sketch a graph and label the axes to show the relationship
between cytotoxicity and the concentration of E-cigarette liquid for one mark. It was well
answered although some candidates incorrectly drew bar graphs or labelled axes the wrong
way around. Most candidates drew a line showing a positive correlation for 1 mark.

Candidates were able to demonstrate their knowledge and understanding by tackling the
wide range of questions offered by this paper. It was clear that a high number of candidates
had studied the pre-release article as they were able to relate their reading of the questions
asked in a meaningful way in their answers. Lack of blank spaces indicated that most found
the questions accessible.

Candidates continue to attempt to “set the scene” at the start of an answer, simply repeating
the stem of the question and wasting time by writing information already provided and
gaining no credit.

There was some misinterpretation of some questions but this was minimal on the whole,
and candidates applied knowledge to unfamiliar scenarios that were presented. The level of
knowledge demonstrated overall was satisfying.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

+ Look closely at the number of marks allocated to each question and equate this to the
number of ideas or points presented.

+ Use precise, scientific terminology of an A level standard.

+ Read the stem of the question closely before committing an answer to paper.
* Understand that simply repeating the stem is unlikely to gain any credit.

+ Show workings in calculation questions to avoid losing marks.

+ Understand that the command word 'explain’ requires a biological rationale in the
answer and not simply a description.

* Show how data has been manipulated where required instead of simply quoting figures
from a graph or table.

+ Use time management sensibly.

* Have a greater appreciation of the scientific method, in particular the design of
experiments.
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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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