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The paper swacsyhctlhee of t he new specification an
internal environment, coordination, and gene
The scope of the questions provided a good o
und

demonstrate their knowledge and erstandin
Thewas an equal balance between topics 7 and
The questions on this paper yielded a very w
excell ent answers ginvenxc slTphriesatdr egsf ud mtaeods si nt hae
full rangeé72) range 2

There were someepalitonsot haptarweirceullaerflty balta ntkh
showi ngevsiodneence t hami gchatnldlaadvae esuf fi ci ent t i me
complete thegpapdedat ®s made an attempt at qu
which was t he Hoiweavle rquehsetrimomve bl ank questi or

article possibly indicating the |l ack of ti me
the article due to time and prepar d&thieore cons
i s clear evidence that s oemearctaincdliedaitne sd eatraei |Is
others only have a brief experience of iit. A
mar k time needs to be allocated to study it.

There were some straightforward questions de
mar ks acr ogs atnhde swmanteormor e demanding questior
welMul ti choice questions were well answered

mar ks particularly fTohrer@gr avbe eE maarydirddastpeon.s e s
well articul ated sohfowdinogl cegxiccea Il etnetc hunscel o gy i
However, it is still evident that some candi

the command word uskhi 9§ ni ¢ hpparqtueddti mmmynedue
6deduced andgowensmmems swherfeidedgdcrtibpthgiba ms t he
marks. A greater range of command words were

Graphs relating to nowbel psiothlfeetmandxdabaesi nue
Many candidates did not refer to the data pr
t opmr eci atna ttahxeeser of t he graphs. Responses ne
were very varied. However there does seem to
candidates become more aware of the nature a
guestion. Clearfgcubiefhbhethbetaalarhiitng and pr
conversion and conversion to standard form s

0

f

candidates. Candi dates need to be careful t
the question eg. the number of significant
60Bggestd questions offered candidates the op
and understanding from across the specificat
Questions which dexmlnadreadt iacim, yasnd ,applicatio
unfamiliar contexts weriengeto tantiedmbeedcha
be excellent for discrimination.

A | arge number of centres are clearly wusing
reports to prepare candidates. This iIs parti

points have appearsdgonQprcevioasdpapennd ven
However care must be taken not to just wuse t
schemes without relating it to the context o



The multichoice questions did not present

Qh Nearly

every candidate was ab
contained actin

l e to
and myosin from t he |

stat e
abell ed

QlaLess than half the candidates could corre
triceps, | abelled W emedheodbagcamfiudgihenebste
terms extensor and fl exor

QlbCandi dates were confident in correctly ex
in joining bone to bone. Many correctly name
candi dates went objbonerpahbhdnemsd6the maintain
joint which was required for the additional

Mease —o

(b) () Explain the role of the ligament labelled on the diagram.
(2

)
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QlbilThis was a very open ended question where
possi ble cause of damage to the | iagraekintt .i fSe
their responses weré&€heagapoegtyiof ucgndi dat e
give an acceptable response.

(i) Suggest one possible cause of damage to this ligament.
(1)

2 Oece <Xemyon 5.\\"(\*%9\'4.-«\ N an. ““qu R

(i) Suggest one possible cause of damage to this ligament.
m

- Gueonerinvensity o exercise. for_Jong pesiods of. yime:.

(b) (i) Explain the role of the ligament labelled on the diagram.
(2)
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Q2bl n this question candidates had to

de

scri

di sadvantages of PETiamnds MRgat e c.hnTahgearees uwneort e
some very clear responses here and many

mar ks. However some candidates treated
mi ssed key points of particularly

SO

h A od
_odive/use wp more md}oemg[ob\h dunna Se:

(b) Describe the advantages and disadvantages of using positron emission
tomography (PET) and magnetic resonance imaging (MRI) to investigate
brain function.
(3)
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(b) Describe the advantages and disadvantages of using positron emission
tomography (PET) and magnetic resonance imaging (MRI) to investigate
brain function.

(3)
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Q2cThis type of question forfmantr msleatms tt e ihrel
responses. They had to complete a table to g
cerebral hemisphere and hypothalamus. The on
candidates put moulthelepaoaswerise gave a | i st
that the first mnswer will be take

Complete the table to show one function for each part of the brain.
(3)

Wt wnhols  bur balonce and porture .
cerebellum

it g cmhols out  woluotauy ach'ons
cerebral hemisphere and halps os t se@,¥hink, feel emohons.

i+ conholy pLr  Osmoregulanon and
hypothalamus 8‘-’ lahon o Yr \OO&Y.

(Total for Question 2 = 7 marks)

Qd Many candidates showedfatdeodpumadadr gtedd cix
guestion could be answered through a | abell e
Most candidates could ex@oceptseckehsopy>pBpeucone
relay neotonenzuebdbhector. Few c arnmd isdyantaepss euss e
in their response.

(b) Describe the structure of a spinal reflex arc.

(3)
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Q3cThis question was gen
understanding of how the
achieved maxi mum mar ks h
neurotradsemfuses across
post synapticMamewmbmasased

(c) Explain how the nerve impulse is transmitted across a synapse.
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(c) Explain how the nerve impulse is transmitted across a synapse.
(4)
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QM aiThe maj acraintdy daft es were able twasamewamat el
by the term mutation. Errorsoi D8NAufli ggnmi ssi
allele. There are still candidates referring
sequence of amino aci ds.

ALK

T O A e T Y Oty DT e T

4 Cancers can develop as a result of mutations or epigenetic modifications.

(a) (i) State what is meant by the term mutation.
(1)

A\mwm&zkm@wamwa&m {}\e.slqum#zmé

4 Cancers can develop as a result of mutations or epigenetic modifications.

(a) (i) State what is meant by the term mutation.
(1)

(1* D \‘U\Qbm L!Mv«ai Sade bome, WALLO"
M MR

Q4aAl ma allteandodbadnatmey t he type of nucl ear
taking ptlwameuti.ni sa r egrtentetmaebtae |l t hat very small
of responses that attempt to ©6hedagoesd st haenidr a
mei osi s.

(i) Name the type of nuclear division taking place as a tumour develops. b

(1

Midesis .

(i) Name the type of nuclear division taking place as a tumour develops.

K

m
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Q4cCandi dates stheggbedl|l wst huation presented
Candi dates generally understood that the oes
factor, but often answers were too general a
they would state that bptoneitns$i waul dlitbeitama d e
clear that many had used previnburselpiapeéraenfor
gener al responses Reepiboinseshenugttestitomhe cont
guestion to achieve high marKks.

(c) Oestrogen stimulates some types of breast cancer to proliferate.
Oestrogen is a steroid hormone found in mammals.
Oestrogen affects up to 100 different genes.

Explain how oestrogen may result in the proliferation of some breast cancer cells.
(4)

Oestrogen trovels. Hvough. e\l membrane. g as. stexoid. is. lipiek....
A.mlu.b..lcH.‘.Q.eskxosve.n err_bincls. Yo recegbor..ancl. entexs. . nucleas....
Hxouah. nmclear. pore T ackivates.. bran seviption.. fectors. by hincling
. promeker..xegions.. in.. INA. causing... mRNA synthesls of _100..
.ali.ﬁ.c.x.c.nk.,.,,5&»:.5‘...‘ ondk Mm:) heanslation. of (00 Jdifferent. .
prokeins..,.incl owb',.nj. preteins...thal. xequlate anol. activale.
miyesis. . and .. ..up«eh’.in;.“.,v..‘.H~..9ﬁf" ..xe@ulﬁr:” arrived.. of .v.ﬁ.lu.c,asc. o

He & cell. Thes. may. . also... resuld.  in.. forekion.. 2f. ¢xFekinegs...




Oestrogen affects up to 100 different genes.

Explain how oestrogen may result in the proliferation of some breast cancer cells.
(4)
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Q4 Even though the diagram presentewlags o the
unfamiliar many were able t&nwormlowo watcewlyd tatw
hi stone proteins cdougledn el eeaxdp rteos siinocnr.e as e

Suggest how acetylation of histone proteins could result in increased
gene expression.

Use the information in the diagram to support your answer.
(2)

QWW“DV\ ok Wgtvees  compes. Ave bgedn— W DNA A ke
‘,.‘.,X.QQL(..Ly wmfped. Tiwez(pow #f,bmmo'fvr rtj/onaf'ﬂf .
~gere, Allewing increased gere. exptssion.. Exposuie of. PronotOr rglon....

Olows. .. Aranscription. Jachr. b bind o I, @tram. .. ond. deauscejption

4ak.?/(;?‘(‘f, oﬁ}t}mx

Suggest how acetylation of histone proteins could-result in increased
gene expression.

Use the information in the diagram to support your answer.
(2)

e during  acetylation _ +he DVA won’t be

41qutly wrapped put they il pe. losely

to be tranScribed 3§ wmore geues cau be
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Q5ibiThe omaijty of candidates were abl e
descthkeeffectowtktrenepersed
to reldeertehese to

to inte
of time on the F
a gradual change in respir

Use the information in the table and the graph to support your answer.
. (2)

A 9 -“7 Q. Ju (‘q#}-n o€ LA 9ncfse.‘,..fn.cn,eq.&e.!)...,..-M.e_. n_e_z/ziff«,@;_

o 3 end. c‘e,c(’ecu o5

When the exercise Hime inxpeases drom 30 Jo Gomuy,

Hheve s a Y-YU7 decrease in. resp/rtnloi uo#zeﬂ#

When ‘H’Q €xepcise. £>m€’ 8. S/\of’tl H”e IJ?I cn[e brokfro’o‘m
../G(’ 4e00Y1 ¢ (’espmd»on 1. cq{‘bo}’ rq‘l‘?

lA}pex\ H»«u(et‘cvct hne 89-[/ ’ondoeh FA;L /€ bJ’arL(’l\

dowh ‘L" -ce/ease Oﬂeﬂgg Hean ,H\e PP)(?I(VJ'I”
[uuhonL 1 5[7‘)4”97‘
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Use the information in the table and the graph to support your answer.
(2)

Lonen gt gels respired, more ATR 15 formed. S m_.,_ah..‘.y_e,.!,»3‘.,.\ess..,sm_ou_n.k.,.:__,_,.___A.

- S0 e carbon digxide re\eased 1s more *mnth?oxdaen

daken in ; woih. i derm edues the respiatony. quehient: Fot only qets

respiced) when. @carponydiehe ,.‘xs._m___.m,ads..\t}.,aysaﬁ\.la.bf,.Bese.i.x.eﬁ.un.m.\n.. areoydiale
SMOUN Y

Person. RXCICISes, s wmh\sfh@k,.ame..,dsmm:\ﬂwes.,.,.and.,.s\w,\.n o wouseddo .
Yesp(e. This 1S gnown Ly e secrease in respP atory owo“\'f\*-

ci Calculations have i mpr.ovletd iow erreaemmarntdecdkt
andi dates show theincwobrkthgyagpabrmsaoma cCcr e
n their working. It is vital that candidate
eqguested. Il n this casienthttamcbaswerf ovam. r &R qui
umber of candidates cabodowltatdad tnhoa tgatveel tpha
n standard for m.

Give your answer in standard form.
109 500 + 198600 = 2G 4100 2)

7.6% X 2¢4100 . 200716

5 0071& % 10"

(A

7.0|xuo“

"

Answer . 2:9! % 'O" N



Give your answer in standard form.
: _ (2)
764100 A 0 0% = 20072 f"ﬂ’\( '
2007
Give your answer in standard form.
(2)

£ of L&na cancer = +.6 7
M —‘b‘o\ mole ond Female in goam, qQrove =264100

7.6 4264100 -200%2
(Kse] ' ' ;g
- 2.00F2.%10

Answer 2:0972.x 0% )



S5ci Thi guestion one proved quite challengi

S

heart rate and ventilation rate would decr e
did understand that both would increase al soa
compensahe Facktof oxygen in the Dblood. How
reduced sur face area of al veol i t o di ffusi
increased diffusion distance was only seen
menti oned, candi datt ewso wlsBludy gceasut seed itrhfaetctii on or
with no reference to diffusion.

Deduce the effects on the heart rate and ventilation rate in a person who
smokes and has COPD.

(4)
Nesodilotion ocews in the klea- lun g bload copillaries,
50 there i imeressed blood Plow , caxry 'n& WBC Por

impmen € Yegpon €& Heneeheardrote tner  Thakimesus

alveol/ ‘6-?Q.'!,].SJMIQJH.Q;ﬂé..__.‘s.u.t.&.c—,.e., aveo.
6at550 less oxyaen is obsorbed, covsing. arnphysema
Heart tate mereaces fo supply svPPicient ocygen fo respin,
Sndremove E0s pood PH ) . ] ) d—"
{:!9503,,9,.%".&3 GLERLIEERTDMOP 1S g w ,d.'f'!c‘h. is detected
by chemoteceptors thort that send impulses to SAN te wcreace
bequency of wose of depolavisotion: fick wucug blocks irmos
Further ch‘f—"%Q,ox rgen infake. Chovoarecep bors in medulls oblong at o detect

low blood coneentrdion and send tmpulses vie sywpothetic nevve 4o diphmge

for Jogeous exchange,

ard mteveostal vavscles, [hcrcossfrg their (Total for Question 5 = 10 marks)
'?:‘Uchc;’o/ contraction, sy ventidation vote 'MCreaseg
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VEUULE UNE STTELL WILUNE UEAIL 1O aiid VETIUGUT TaVE 111 @ PETWTT Wing
smokes and has COPD. -
(4)
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ol Nt b be) Wnptec uR Lynpadlabic sins reloariy macadlietie
ko DA, dessaniiepbe Qs ety of weeer 6€ ke ouibs wormers

Los-dvele Ibe-,\ajimwgmnﬂ% (Total for Question 5 = 10 marks)
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\f o, e rmrecg prods Foal (igmads vl loubhe 0 .
‘l\» .‘\5}{*‘\’“' ‘%Kg?ww?:m\; /
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Q6a Candi dates are becoming more adept at con
muscl e. fHbweser in this question itmpey tvwerce a
of slow twitch muscle fibres in the athletes
comparison between sl ow anMosftasco ulwd tdehs cnruisic
gener al pattern but wohfatte nt hfeaielfefde ctto oefx phlaaviinn
capillary networ k worul o rheaviey ognl omlxiyrgen supply
aerobic r.espiration

Explain the importance of slow twitch muscle fibres in these types of athlete.

SR

{3)
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Explain the importance of slow twitch muscle fibres in these types of athlete.
(3)

Sl HUh mucly fbes o Tapsat to (0000 s runns ol
Mot rupars.  as He 58 mucle Prhes cohruct™

= [
shidy b linck fo (o e allagey Yoo e

i ’M o leger gt

2% L SRR 'f Mgpg(obw;hmz, I ST SES, _o B

ko s




Q6icThis calculation of cardiac out puwtnidisd

no

were g@ginvemea tstwans not expectedanswbe. i Acl ewe

candi dat ecsh adn gfemhodrh @ Mmmi

Use the equation:
stroke volume = cardiac output + heart rate

Give your answer in dm’*min~'.
(2)

Canobioc ovitput >..'§fZ-55 x 66

- 3.70T dum® min™

Answer . 3.,.1.0C. a(m*mm"

Use the equation:

stroke volume = cardiac output + heart rate

—

Give your answer in dm*min-'.

| carialiac.outpout @)
M ottt = gy
> candize oufpul - shwte polume x heard sate
= 57 em® x 65bpm
= 3705 emDam

Answer ... 3?050’1')




Q6cRati os are a common mat hematic&hndkidblt ese
were asked to calbcoudlyatseu rtfhaec er aatrieoa ooff pati eni
maj ority of respbesef fwewecabtculated the rat
did not gain credit

(iii) State the_ratio of the body surface area of patient A to patient 8.
(1)
o 234
. A |G
oW 23
\ \ \.65 = .55
Answer . ‘155

(iii) State the ratio of the body surface area of patient A to patient B.

(1)
.54 233= .6

Q6idPractically evermakreamdi dptpe opaoulad e commer
effect of rurcmirndgutspetedamcd t he subsequent de
11mph.

r 3

() Comment on the effect of running speed on cardiac output.
(2)

s M mamming . dpeed. neesse, K. cacdiac. owt.abe ...
. H:h.(,m a‘s,e,s.,m,‘,uf ..... ...p"hs 4 il /heee t AGO’! meks/borns, He o

BN el "mmal'ae.pr.\" decrsases a LBl b




(i) Comment on the effect of running speed on cardiac output.
(2)

r\mm Mmes M‘}w; MLPAC INCTASeS | UpLo O
iimg\n w\nﬂx 2ordial.. mﬂpv}. c}wme.s -
et MML- o possMLb} 18 5.6 }mg/wn .

Q@ diTihe content of this questiiom sheawe raglp erae ceel
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Fewer candidates explained that drmett [BahNerdeepo
was an increased rate of heart muscle contr a

Explain how an increase in the rate of respiration causes an increase in the
heart rate of an athlete.
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Explain how an increase in the rate of respiration causes an increase in the
heart rate of an athlete.

(3)
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(i) Exercise increases the rate of respiration in muscles.

Explain how an increase in the rate of respiration causes an increase in the
heart rate of an athlete.
(3)
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Q6 diiTihi s question
the conversion of
reaction / Krebs cycl el
being tr amstploea.tleidvear

wa s

(iii) Anaerobic respiration produces lactate.
Describe what happens to this lactate.
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Q7allandi dates generally understood that incr
dopami neeraendabl e to tbhememerbapping error ba
i mpact on validity but very f eTwh ecroemmeenrtes dn 0 n
comments seen stating that the reauvuityg ahow
causation.

() Comment on the results shown in the bar chart and how they support

this conclusion.
(4)
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(i) Comment on the results shown in the bar chart and how they support
this conclusion.
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Give your answer to two significant figures.

63 - 3 9
74 14 196
58 Yy
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Q7bMost candidates could describe at | east t
candi dateed that the adrenaline was released
glands or that it binds to receptors on targ

(b) When humans are in danger or under stress they respond by activating the
‘fight or flight’ response.

Describe the role of adrenaline in the fight or flight response.
(3)
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(b) When humans are in danger or under stress they respond by activating the
‘fight or flight’ response.

Describe the role of adrenaline in the fight or flight response.
(3)
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Q7c Al t hough candidates did use the informat.i
which was positive toaseé¢pnckthbhéreewvas!| @dgenxe
many of the answers which made it difficult
e marks were given for a fairly basic explan
glucagon. There was often conCammemt sabalidutgl
di abetes weManyott aneltmwgyelsehd a rel evant ¢ omme
negati ve Ifienekdibnagc ka correct description of re
secretion once blood glucose | evels have ret
stimul ation omferg@gsa.ncreas by

Discuss how negative feedback is involved in the control of blood
glucose concentrations.

Use the information in the diagram and the graphs to support your answer.
(6)
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e :
Discuss how negative feedback Is Involved in the control of blood
glucose concentrations,

Use the information in the diagram and the graphs to support your answer.
(6)

_ Negab Feedhack 5.2 ondhaniom. Bat than 2 yalze 3way
e et (ramal) (ampae do Ao Ha il Wl fla_svmal i
_BHe cah _oveal ($am, nara nd Spmd g the Susr 1Aside e
lae) _thcesses Cdoe A0 twhhgdnbe 14 Ha moal), aviabe s

—eelvan b msalio aad NN sx\eass. £ g2 3o, Jo divha Travets
f~- Becels i paramas Bogh  bled do Fe diver 3 shimdake

fe i‘if-"'-‘;-- of BUEE G dlgegm frdy lasdic heds,

“‘L‘\“u—“ﬂ’s~al-k%|u!&a1tlmvkﬂsob‘-“) b

M e ol and ad b 8o meephes, bo enase veinke £
_leioe e Blecdpmd  duease anh—~‘ﬂ4 bovd  Alcon ‘-d-

b ke st Sl 3120 ) ot flan
_dtemme < due b K-M-l}ua..-...ba L WLLTTEL ML SO B LW Py

b A uen ot e mald Mo decarms by 2e et (23,

olatagen concadnbis fuchates - B Al fl ral by sem ben,

e Guseie) soyrr Haed ol drcmaso, sk by o mleie of gy

00 aihbb sl ey 0D gliagen trveds o fle loer b bbb

}jh'}h} vf' g‘ycya e 31»(-4 Yoy basksy L Mesd b )‘1.-»3\&

G alks sl {0 Mea) 3 iy (TotalforQuestion7=1Smarks)

~oah  ar Jnky oy b (asn eyt ed 3 o hiawd olvcesm
L“‘MV&.;‘W Naeal 3 ba T heotd, h vy vl Lam candr ahes

oo Ty "D 35 iy 3 [ oo sr.\ do S~




Q8acClearly some candidates have done more wo
does account for 22% of the total paper mark
Here candidates needed to sudedweewhiy hteh erges i
process andanereatrioddre.g Several candhdahesebhsak
/ accumul ation of ROS andhdamwge a&absmitbponked
damage to ameurrcerdeusced nerve depolarisation. ¢
named change in brain chemistry.

(a) Suggest why there is a relationship between the ageing process and
neurodegeneration (paragraphs 1 and.2). !

(3)

atast tomlvd fnincceesad sasceolbll do divax anddeith _As bt

(a) Suggest why there is a relationship between the ageing process and
neurodegeneration (paragraphs 1 and 2).

(3)
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Q8bThere was a wide variety of responses her
responses alyadte Kvfhebds ot hers gave a detail ec

phosphor @1 aéem onmh ecroen flwbsatommeen I nner membrane
i nt embmeane and anéeesmaméer

(b) Descri energy released from glucose is used in oxidative phosphorylation
(paragraph2). -

(3)
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(b) Describe how energy released from glucose is used in oxidative phosphorylation
(paragraph 2).

(3)
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(c) Explain how free radicals (reactive oxygen species, ROS) can cause damage to
_mitochondrial DNA (paragraphs 2and 4),
(3)
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(E) Explain how free radicals (reactive oxyge'h' §bé€i-é§,mROS) can cause damége to
mitochondrial DNA (paragraphs 2 and 4).

(3)
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Q8dSome candidates understood that stem cell
some genes would be switched on. However ve

mp5Too often geneorfaldikinfoewleend g ea | gene
the conttlreextquwdsti on or the article.

(d) “The brain is a remarkable organ composed by highly differentiated cells... with
different morphology, according to their role and their focallzation” {paragraph 6).

Describe how this differentiation can occur.
' (3)
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Describe how this differentiation can occur.
(3)
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Q8eMany candi datespcotkedment enkedato
confused thgenhemm. wAt hew stated that
mi tochondria rather than proteins.

(e) Explain what is meant by the phrase ‘mitochondrial proteome’ (paragraph 7).
' (2)
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Q8f Candi d
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inferred
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l ehaon mgeooalgondria found in
it

(f) Explain why synaptic mitochondria are more susceptible to ageing than the

mitochondria found in other parts of a neurone (paragraph 9).
(2)

(f) Explain why synaptic mitochondria are more susceptible to ageing than the

mitochondria found in other parts of a neurone (paragraph 9).
(2)
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