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1. Whichsymbol indicatesthepolarityoftheoxygenatominthewatermolecule?

A.8+

B. 8‐

C. +

D.

2. Whichplanetin the table fallswithin the“Goldilockszone”and maybe capableofsustaining

extraterrestriallife?

Planet Temperature/C Atmosphere Gravity / g

A. Kepler‐22b ‐11to16 unknown 2.4



C. +

D.

2. Whichplanetin the tableallswithin the“Goldilockszone”and maybecapableof sustaining

extraterrestrial life?

Planet Temperature/C Atmosphere Gravity/ g

A. Kepler‐22b ‐11to16 unknown 2.4

B. WASP‐39b 750 hydrogen,helium and 25.0

otherelements

C. Gliese876d 50to80 highlevelsof toxicgases 20.0

D. Kepler‐16b ‐100 unknown 0.9



3. Whichof thesemoleculesisamphipathic?

A B

CH
CH2

Ho
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4. Whichrowcorrectlymatches thelevelofstructureofaproteinmoleculewith thebondsthat

stabilize it?

Levelofstructure Bonds

A. primary peptide andhydrogenbondsbetween amine and

carboxylgroups

B. secondary hydrogenbondsbetweenR‐groupsofaminoacids

C. tertiary disulfide,hydrogenand ionicbondsbetweenR‐groups

ofaminoacids

D. quaternary covalentbondsbetweenhydrophobicandhydrophilic

regionson thepolypeptidesubunits

5. Thegraph shows theactivityof an enzyme as temperature increases.



5. Thegraph shows the activityof anenzyme as temperature increases.

Activity/ %

40



40

Temperature/°C

WhatexplainsthechangeinenzymeactivitybetweenXandY?

A. Theenzymeisdenaturing as the activesitechangesshape.

B. Increased collisionsoccurasmoleculesaremovingfaster.

C Increasedproductconcentration speedsup thereaction.

D. Aninhibitorhasbeenadded,reducing thenumberofactivesites.



6. Whatisanexampleofanintracellularenzyme‐catalysedreaction?

A. Chemical digestionin thegut

B. Glycolysisincellularrespiration

C. Blood clotting in thecirculatorysystem

D. Recyclingofacetylcholine in a synapse

7. Whatoccursduring thestagesof respiration?

Stage ofrespiration Decarboxylation Reduced NAD produced

A. Glycolysis No No

Linkreaction YesB No

Krebscycle Yes YesC.

No YesD. Electron transportchain



8.
Thediagramshowsa chromatogramof thepigmentsin aleaf.SubstanceZisknown tohave a

R,of 0.5.

Solvent front

Z

X

Sample applied



Pigment Colour
R,

Carotene Yellow 0.95

Phaeophytin Yellow‐grey 0.83

Chlorophyll a Blue‐green 0.65

Chlorophyll b Green 0.45

What arepigmentsX andY?

X �

A. Chlorophylla Phaeophytin

B. Chlorophyll a Carotene

C. Chlorophyll b Carotene

D. Chlorophyll b Chlorophylla



9. Whichenzymeisassociatedwithproofreading duringDNAreplication?

A. DNAprimase

B. DNAhelicase

C. DNApolymeraseIll

D. DNA ligase

10.Whatoccurs during translation?

Polypeptidessynthesised onribosomes

Il. RNApolymerasecatalysespolypeptidesynthesis

Ill. Complementarybasepairingbetweencodons and anticodons

IandIlonlyA.

and only



C. DNApolymeraseIll

D. DNA ligase

10.Whatoccurs during translation?

1. Polypeptidessynthesisedonribosomes

1l. RNApolymerasecatalysespolypeptidesynthesis

Ill. Complementarybasepairingbetween codons and anticodons

A. Iandllonly

B. IandIllonly

IlandIll onlyC

D. 1, Il and Il



11.ADNAsequencebeforeandafteramutationisshown.

Beforemutation 3'TACTCCTGCTTC5'

Aftermutation 3'TACTGCTGCTTC5

Thetablecontains mRNAcodonsand theirassociatedaminoacids.

mRNA codon Amino acid

AUG Met

AGG Arg

ACG Thr

AAG Lys

UAC Tyr

UCC Ser

UGC
Cys



Aftermutation 3'TACTGCTGCTTC5

The tablecontainsmRNAcodonsandtheirassociated aminoacids.

mRNA codon Amino acid

AUG Met

AGG Arg

ACG Thr

AAG Lys

UAC Tyr

UCC Ser

UGC Cys

UUC Phe

Whatwouldbetheeffectof thismutationon thetranslatedpolypeptide?



MeL

AGG
Arg

ACG Thr

AAG Lys

UAC Tyr

UCC Ser

UGC Cys

UUC Phe

Whatwouldbe theeffectof thismutationon the translatedpolypeptide?

A. ThrwouldreplaceArg.

B. CyswouldreplaceSer.

C. TherewouldbeanextraArg.

D. Therewouldbenochange in theaminoacidsequence.



12. TheMiller‐Ureyexperimentcarriedoutin1952tested thehypothesisof thechemical originof life.

Whatwere thekey findings?

A. Livingcellscouldbeproducedfromamixtureofchemicals.

B. Complexorganicmoleculescouldformundersimulatedprimordialconditions.

C. Lifecouldspontaneously emergewithoutexternal influence.

D. DNAandRNAcouldself‐replicateinaprebioticenvironment.

13.The table showsfeaturesof three typesofcells﴾X,Yand Z﴿.

Cell

Feature

X Y Z

Cellwall absent present present

Centrioles present absent absent

Largevacuole absent present present



13.The table showsfeatures of three types of cells﴾X,Y and Z﴿.

Cell

Feature

X Y z

Cell wall absent present present

Centrioles present absent absent

Largevacuole absent present present

Plastids absent present absent

Towhichkingdom do eachof the cellsbelong?

X � Z

A. Animal Fungi Plant

B. Fungi Animal Protist

C. Animal Plant Fungi

D. Protist Animal Plant



14.The diagram shows the structure of a chloroplast.Where does the Calvin cycle occur?

B

D.



15.Themicrograph shows alveoli ina humanlung.

TypeIpneumocyte

Type lIlpneumocyte

How are thepneumocytes adapted to theirfunction?



TypeIpneumocyte

Typellpneumocyte

How are thepneumocytes adapted to theirfunction?

TypeIpneumocytes Type ll pneumocytes

A. manysecretoryvesicles﴾lamellarbodies﴿ many secretory vesicles﴾lamellarbodies﴿

B. many secretory vesicles﴾lamellarbodies﴿ largenumberofmitochondria

C. largenumberof mitochondria extreme thinness

D. extreme thinness many secretoryvesicles﴾lamellarbodies﴿



16.Which term describesvery early‐stage embryonicstem cells in a mouse?

A. Totipotent

B. Pluripotent

C. Multipotent

D. Unipotent

17.Thegraphbelowshows an actionpotential.

+40

2

3



17.Thegraphbelowshows an actionpotential.

+40

2

3

Membrane

potential/mv

‐70

Time



Membrane

potential/mV

‐70

Time

Whereon thegraph do thesodium channelsopen?

A. At1

B. Between1and2

C. At2

D. Between2and3



18.Whateffectdoescocainehaveonneural signalling?

A. Blocksthereuptakeofneurotransmittersinthesynapse

B. Openschannelsforpositivelychargedionstoinitiateanactionpotential

C.
Actsasanon‐competitiveinhibitorof thesodium‐potassiumpump

D. Triggers anincrease in saltatoryconductionin thenodesofRanvier

19.The micrograph shows onion﴾Allium cepa﴿root tipcellsdividing by mitosis.



19.The micrograph shows onion﴾Allium cepa﴿ root tip cells dividing by mitosis.

Z



In whichphase is cellZ?

A. Interphase

B. Prophase

Metaphase
C

D. Anaphase



20.The image showshumanbloodcellsimmersed in a solution.

Whatcanbededucedfrom theimage?

A.
The solution ishypotonic as the cells are crenated.

B. The solution ishypotonic as thecells areturgid.

C. The solution ishypertonicas thecells arecrenated.



Whatcanbededucedfrom the image?

A.
The solution ishypotonic as the cells are crenated.

B. The solution ishypotonic as the cells are turgid.

C
The solution ishypertonic as the cells are crenated.

D.
Thesolution ishypertonic as the cells are turgid.



21.Whatcanbededuced from thecladogram?

Tuna Toad Tortoise Tiger Tarsier

5‐digit

hand

Fur

Claws

orNails

Lungs

A. Tortoisesdonothavelungs.

B. A tortoiseanda tarsieraremorecloselyrelated thana tigerand atarsier.

C
Atoad and a tunaaremorecloselyrelated thanatigerand a tuna.

D. Tigershavefurand5‐digithands.



22. The karyogram is taken from a primate.

﴾1

﴾﴿

53

41
2

11 11

9 7 8 10 11 12

�

13 14 16
17

15 18

﴿﴿
19 20 21 22



﴾1

53
41

2

11 11

6 9
7 8

10 11 12

1

13 14 16
17

15 18

﴿﴿

﴾7

19 20 21
22 X Y



1�

13 14 16 17
15 18

﴿﴿
19 20

21 22
X

Allprimateshave thesamesexdeterminationchromosomes.Fromwhichprimateis

the karyogram?

A. Humanfemale

B. Chimpanzeefemale

C. Humanmale

D. Chimpanzee male



23. Thegraphshowschangesinlungvolumeduringnormalventilationandforcedventilation

﴾takinga deepbreath﴿.

80

meperunitmass/mlkg

37

30



37

30

15



15

Normal Forcedventilation Normal

ventilation ﴾deepbreath﴿ ventilation

Whatis thevital capacity?

A. 7mlkg

B. 37mlkg

65mlkg‐1
C

D. 80mlkg‐1



24.What increasestherateof transpiration?

A Increasing thehumidity

B. Decreasingthetemperature

C. Decreasingthelightintensity

D. Increasing thewind speed



25.Thegraph shows changes inbloodpressure during the cardiaccycle,takenusing a

sphygmomanometer.Acuffisattachedtotheupperarm,inflatedtostopthebloodflow

intheartery,thenthepressurereleased.



140

Pressure/mmHg

120

100

80

60

Cuffpressure

Time

Whatarethevaluesof thediastolicandsystolicpressuresfrom thegraph?

Diastolicpressure/mm Hg Systolicpressure/mmHg

A. 120 76

B. 130 66



E

100

Pressure

80

60

Cuffpressure

Time

Whatare thevaluesof thediastolic andsystolicpressuresfrom thegraph?

Diastolicpressure/mmHg Systolicpressure/mmHg

A. 120 76

B. 130 66

C. 76 120

D. 66 130



26.Whichof thesestructuresismost likelytobetheeffectorinapainreflexarc?

A. Greymatter

B. Skeletalmuscle

C. Motorneuron

D. Pineal gland

27.Whichcell typeispartoftheinnateimmunesystem?

A. Phagocytes

B. B‐lymphocytes

C T‐lymphocytes

D. HelperT‐cells



C
T‐lymphocytes

D. Helper T‐cells

28.Whichchemicalcausespositivefeedbacktoensurerapidripeningoffruit?

A. Auxin

B. Cytokinin

C. Epinephrine

D. Ethylene



29.Thediagramshowsacross‐sectionofaflower.

Z



Whatdescribes the structurelabelledZ?

A.
StructureZis theanther,whichispartofthestamen.

B.
StructureZisthestigma,whichispartofthestamen.

StructureZistheanther,whichispartof thecarpel.
C

D.
StructureZis thestigma,whichispartof thecarpel.

30.How isblood glucoseregulated?



D.
StructureZis the stigma,which ispartof the carpel.

30.How isbloodglucoseregulated?

Deviationofblood Hormone secreted Effect

glucoselevel fromnormal by pancreas

A. higher glucagon musclesbreakdown

glycogenintoglucose

B. higher insulin small intestine slows

glucose absorption

C. lower glucagon liverconvertsglycogen

toglucose

D. lower insulin kidneyreabsorbsmore

glucose



31.AMirabilisjalapaplantwithredflowerswascrossedwithonewithwhiteflowers.All plants in the

F1generationhadpinkflowers.Whatphenotyperatiowouldbeexpected in theF2generation?

A. 100%pink

B. 50%redand50%white

C. 25%white,50%pinkand25%red

D. 75%redand25%white

32.Whatcontrols the developmental changes duringpuberty?

I. Increasedreleaseofgonadotropin‐releasinghormone﴾GnRH﴿by thehypothalamus

1l. Luteinizinghormone﴾LH﴿leading to increased sexhormoneproduction

I1l. Gonadotropin‐releasing hormone﴾GnRH﴿ triggering the onset of increased

luteinizinghormone﴾LH﴿

A. Iandll only

only



C. 25%white,50%pinkand25%red

D. 75%redand25%white

32.Whatcontrols the developmental changes duringpuberty?

1. Increasedreleaseofgonadotropin‐releasinghormone﴾GnRH﴿by thehypothalamus

Il. Luteinizinghormone﴾LH﴿ leading toincreased sexhormoneproduction

I1l. Gonadotropin‐releasing hormone ﴾GnRH﴿ triggering the onset of increased

luteinizinghormone﴾LH﴿

A. Iandll only

B. Iand Illonly

C. IlandIllonly

D. 1,Il and IIl

33.The images show an ichthyosaurus and a dolphin.lchthyosaurusis an extinct aquaticreptile,



knownonlyfromfossil remains.Dolphinsaremammals.

How have these species evolved?

A. Theirstreamlinedbodiesshowdivergentevolution.

B. Theirstreamlinedbodiesareanalogousstructures.

C. Theirpentadactyl limbsareanexampleofconvergentevolution.

D. Theirpentadactyl limbsare analogousstructures.



34.TheNorth Islandgiantmoa�Dinornisnovaezealandiae﴿wentextinctsome timebetweenthearrival

ofhumansinNewZealandandthe18oos.



Whatdoscientistsbelievetobe thecauseofthisextinction?

A. Deforestation

B. Newdiseases

C. Competitionwithothermegafauna

D. Overhunting



B. Newdiseases

C. Competitionwithothermegafauna

D. Overhunting

35.Whatoccursduring competitive exclusionbetween two species?

1. They compete for the sameresources so cannotcoexist in the same niche.

Il. Competingspeciesareregulatedbypredatorsin theecosystem

IIl. Bothspeciesarerestricted toapartoftheirfundamentalniche.

A. Iandllonly

B. IandIllonly

C. Ill only

D. I,llandIll



36.Acapture‐mark‐release‐recaptureexperimentwasused,togetherwith the Lincolnindexformula

﴾populationsizeestimate=MxN/R﴿,toestimate thepopulationsizeofcommonperiwinkles

﴾Littorina littorea﴿onarockyshore.Thetableshows thedatacollected.

Individualscapturedandmarkedinitially 100



Individualscaptured and marked initially 100

Individualsrecaptured 50

Marked individualsrecaptured 10

What is theestimated sizeof thepopulation?

A. 160

B. 500

C 1000

D. 5000

source?



A. 160

B. 500

C. 1000

D. 5000

37.Which organisms use oxidationof simple inorganic substances asan energy source?

A. Photoautotrophs

B. Heterotrophs

C. Chemoautotrophs

D. Saprotrophs



38.JohnEndler'sexperimentsmodelled sexual and natural selection inTrinidadianguppies

﴾Poeciliareticulata﴿bycontrollingselectiorrpressures.

WhatdidtheexperimentsofJohnEndlerdemonstrate?

A. Guppieshavenopredatorsintheirnaturalhabitat.



Whatdid theexperimentsofJohnEndlerdemonstrate?

A. Guppieshavenopredators in theirnatural habitat.

B.
Maleguppiesprefer dull‐colouredfemalesformating.

C.
Predation influences the colourofguppiesin differentenvironments.

D. Guppiesarenotaffectedbythepresenceofotherfishspecies.



39.Whatoccurs duringprimary succession?

A. Saprotrophs are the first to colonizebarerock.

B. Theamountofprimaryproductionremainsstable.

C. There is adecreasein species diversity.

D. Thereisanincrease in thecomplexityoffoodwebs.

40.Whatisthemaindriverofcontemporaryclimatechange?

A. The burning offossil fuels,releasing greenhouse gases into the atmosphere

B. Naturalvariabilityinsolarradiation,causingperiodicshifts intemperature

C.
Ocean currentsregulating heat distribution,influencing weatherpatterns

D. Volcanic eruptionsheating the atmosphere


