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SectionA

Answerallquestions.Answersmustbewrittenwithintheanswerboxesprovided.

Freshwatermusselsaremolluscsfound inriversand lakesworldwide.Theyfilterwaterfor

food andremove algae,bacteria and detritus,improving thewaterquality.



cyanobacteria,a typeofphotosyntheticbacteria thatcauseeutrophicationof rivers and

thewater.The filtration ratebymussels canbe determinedbymeasuring thechangein

concentration ofchlorophyll atvarious time intervals.The experimentswereconducted

nomusselswerepresentand theDolevel was9.0mgL‐1
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﴾a﴿ Estimatetheconcentrationofchlorophyll in thewaterof thecontrol after 18 hours. [1]

﴾b﴿ Distinguish between the density ofcyanobacteria when mussels are absent﴾control﴿

andwhenmusselsarepresentatDo=9.0mgL‐1 [1]

﴾C﴿ Suggest a reasonfor the change in thechlorophyll concentration of thecontrol during

theexperiment. [1]



﴾C﴿ Suggest a reason for the changein the chlorophyll concentration of the control during

theexperiment. [1]

﴾d﴿ Compare and contrast thefiltrationby themussels atthedifferentoxygen levelsover

theperiod of theexperiment. [2]



﴾Question 1 continued﴿

In2020,scientists studied thepopulation densityof four species ofmussel ﴾A.anatina,

U.pictorum,U.tumidusand P.complanata﴿ in theRiverThames in theUnitedKingdom.

Theresultswerecomparedwithapreviousstudycarriedoutatthesamelocation in 1964.
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thepercentageofshellsfrom deadmusselsfoundin2020.
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1964live 2020shells 2020live
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﴾e﴿ Estimate thepercentageoflivemusselsfound in1964thatwereU.pictorum. [1]

﴾f﴿ State,giving onereason,whether the populationof mussel shellsfound in2020 more

closelyresembled thelivepercentagecompositionfound in1964or2020. [1]



﴾Question 1continued﴿

﴾g﴿ DiscusswhetherthedatashowsthatthepopulationofU.tumidushasincreased

since1964. [2]



Theresearchers alsostudied thedensityofmusselsatrangesofdifferentwaterdepths.

Thegraphshowstheresultsfortwospecies,U.pictorumand U.tumidus.
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﴾h﴿ Calculate the meanpercentagedecreaseinU.pictorumdensityin 1964when

increasingdepthfrom1‐2mto2‐3m. [1]

﴾i﴿



﴾Question 1continued﴿

﴾!D﴿ Usingall thedata,deducewithreasonswhetherthewaterqualityof theRiverThames

changedfrom1964to2020. [2]



2. ﴾a﴿ State theproductsofacondensationreactionbetween twoamino acids.
[1]

aminoacid+aminoacid‐

﴾b﴿ Describehow thediversityofaminoacidsgivesproteinsabroadrangeofforms. [2]

Titin isthelongestproteininthehumanbody,consistingof asinglestrandofover34000

amino acids.



aminoacids.

﴾C﴿﴾i﴿ Describe thesecondarystructuresrepresentedby the arrowsin thediagram. [2]



﴾ii﴿ Explaintheroleoftitininsarcomeres.
[2]



3. Theimageshowsmycorrhizal fungi growingbetween thecellsofarecentlygerminated

orchidplant.

Mycorrhizalfungi

﴾a﴿﴾i﴿ State thetypeofinterspecificrelationshipshownbymycorrhizal fungi andplants

intheorchidfamily�Orchidaceae﴿. [1]



﴾a﴿﴾i﴿
State the typeofinterspecificrelationship shownbymycorrhizal fungi andplants

intheorchidfamily﴾Orchidaceae﴿. [1]

﴾i﴿ Stateonebenefitof therelationshipexperiencedby theorchid [1]

﴾b﴿ Explainhowanamedplantcanreducecompetitionbyallelopathy [3]



﴾b﴿ [3]



Thediagramshows thestructureofabacteriophagelambdavirus.

﴾a﴿ On the image,label thecapsid. [1]

﴾b﴿ Describe onereason thatviruses arenot considered tobeliving. [1]



﴾C﴿ Explainhow thebacteriophagelambdareproduces in thelysogeniccycle [3]



5. Thediagram shows a Gprotein,bound to a Gprotein‐coupled receptor﴾GPCR﴿,

Epinephrine

GPCR

Gprotein

﴾a﴿ Statewhichmoleculeistheligand. [1]



﴾b﴿ Explainhowepinephrineexertsitseffectsin thecell [3]

﴾C﴿ Describe two waysinwhich epinephrine in thebody facilitates intense muscle contraction.[2]
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6.
Glucose isconverted topyruvate during the glycolysisstage ofrespiration.

glucose

fructose 1,6‐bisphosphate

2xtriosephosphate

2xpyruvate

﴾a﴿ Onthediagram,label

﴾i﴿ withPwherephosphorylationoccurs; [1]



2xpyruvate

﴾a﴿ On the diagram,label

﴾i﴿ withPwherephosphorylationoccurs;
[1]

﴾ii﴿ withOwhereoxidationoccurs.
[1]

﴾b﴿ Statewhereinthecellglycolysistakesplace. [1]

﴾C﴿ OutlinehowNADismadeavailableforglycolysisduring anaerobicrespiration in

animal cells.
[2]



7. Themap shows thedistributionofchimpanzees﴾Pan troglodytes﴿andbonobos

﴾Panpaniscus﴿oneithersideof theCongoRiverasitflows towardstheAtlanticOcean in the

DemocraticRepublicof Congo.Bonobosoccupy thedensewetforestsouth of theCongo

River,whereaschimpanzeesoccupya forested habitatnorthof theriver.Bothspeciesare

descendedfromacommonancestor.
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chimpanzees

bonobos

State thetypeofspeciationshownby thetwospecies. [1]﴾a﴿

Describehowbothspeciesevolvedfrom thecommonancestor. [3]﴾b﴿



﴾Question7continued﴿

﴾C﴿ Thebonobo isclassified as an enidangered species.Explainhow deforestation could

contribute to thedeclinein thepopulationsizeofbonobos.
[2]



SectionB

Answertwoquestions.Oneadditionalmarkisavailablefortheconstructionofyouranswersforeach

question.Answersmustbewrittenwithintheanswerboxesprovided.

8. Waterhasuniquepropertiesand isneededby all livingorganismstosurvive.

Withoutwater,lifeonEarthasweknowitwouldnotexist.

[4]﴾a﴿ Outlinehowthecohesivepropertiesofwaterbenefitlivingorganisms.

﴾b﴿ Describehowthemeltingoficeandchangesinoceancurrentscanlead to

[4]ecologicalchanges.

[7]﴾C﴿ Explainthehormonalcontrolofosmoregulationinthekidneybynegativefeedback.



9. The genome is the total of all theDNA in an organism,containing all the geneticinformation

requiredfordevelopmentandgrowth.

[4]﴾a﴿ Describe the possible causesand consequencesofa substitution mutation inDNA.

[4]﴾b﴿ Distinguishbetweencell divisionbymitosisand bymeiosisineukaryotecells

﴾C﴿

[7]organism'sphenotype.



10.

andbodysystems,integrateinamulticellular livingorganism.

[]﴾a﴿﴾ Outlinehowcell organellesinteracttoproduceand secreteproteinsfrom cells.

[4]﴾b﴿ Describehowmusclesinteracttocarryoutinhalation in thelungs.

[7]﴾C﴿ Explainhowthecellsinthebloodworktogethertoprovideadaptiveimmunity.


