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SectionA

Answerallquestions.Answersmustbewrittenwithin theanswerboxesprovided.

Cyanide,a chemical found in all living organisms,isknown to stimulateseed germination in

manyplantspecies.Cyanideisalsoknowntobeaninhibitorofcellularrespiration.Freshly

harvested sunflower﴾Helianthus annuus﴿ seedswere incubated withhydrogen cyanidefor

differentperiodsoftimeand thenexposed to theconditionsrequiredforgermination.
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﴾a﴿

cyanideincubationtime. [1]

﴾b﴿ Sketch a lineon thegraphtoshowwhat theresultsforseedsincubated for60hoursin

hydrogencyanidemightlooklike. [2]



﴾c﴿ Compare and contrast the results‐forseeds incubated for 18hourswith those for the

controlseedsover theperiodoftheexperiment. [2]

Cyanide is alsoknown to inhibitrespiration.Suggest how thisis shown in the graph [1]﴾d﴿

﴾e﴿ Evaluate thehypothesisthat6hours incubationwithhydrogencyanideis theoptimum

timeforseedgermination. [2]



﴾Question 1 continued﴿

Ethylene isa chemical thatpromotesgerminationin sunflower seeds.Cyanideisknown to

activateethyleneproduction.

Fourgroupsofsunflowerseedembryosweretreatedasfollows:

D Control:dormant﴾notyetable to germinate﴿ seed embryosnot incubated with cyanide

D Cyanide:dormant﴾notyetable to germinate﴿ seed embryos incubatedwithcyanide for

3hours

ND Control:non‐dormant﴾able to germinate﴿ seed embryos not incubated with cyanide

ND Cyanide:non‐dormant﴾able togerminate﴿seed embryos incubated withcyanide for3hours

Thegraph shows themeanvolumeofethyleneemissionby the fourgroupsofseed embryos

measuredoveraperiodof5hoursat20°C.
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Fourgroups of sunflowerseed embryoswere treated asfollows:

D Control:dormant ﴾not yetable togerminate﴿seed embryos not incubatedwith cyanide

D Cyanide:dormant﴾notyet able to germinate﴿ seed embryos incubated with cyanide for

3hours

ND Control:non‐dormant﴾able to germinate﴿ seed embryosnotincubatedwith cyanide

ND Cyanide:non‐dormant﴾able togerminate﴿ seed embryos incubatedwithcyanide for3hours

Thegraphshows the meanvolumeof ethylene emissionby thefourgroupsofseed embryos

measuredoveraperiodof5hoursat20°C.
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State themean increase in ethyleneemission in the dormantsunflowerseedembryos

duetothepresenceofcyanide. [1]



﴾Question 1 continued﴿

﴾g﴿ Calculate thepercentage changein the ethylene emission in thenon‐dormant

sunflowerseed embryos due to thepresenceofcyanide. [1]

﴾h﴿ Compare andcontrast the effectsofcyanide incubation onmean ethylene production

fordormant﴾D﴿and non‐dormant﴾ND﴿ seedembryos. [2]



2. Populationsevolvebynatural selection dueto interactionswith theenvironment and other

specieswithintheecosystem.

﴾a﴿ Identifyonesourceofgeneticvariation inapopulation [1]

﴾b﴿ Explainhownatural selection is influenced bychanges in the environment. [2]

﴾C﴿ Explainhow the lossof akeystone species affects an ecosystem. [2]



3. The neuron is a specialized cell thatexhibitsa structureimportant to itsfunction.

The diagram shows aneuron interactingwithamusclecell.

﴾a﴿ Determine,with a reason,whether this neuron is insulated. [1]



﴾b﴿ Listtwostructuresthatneuronshaveincommonwithprokaryoticcells [2]

﴾C﴿ Describehowneurotransmittersarereleasedfromapresynapticneuronmembrane. [3]



Theimageshowsthemolecularstructureofsucrose,whichthebodydigestsinorderto

absorbthemonosaccharidesglucoseandfructose.
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a﴿ State the typeofreaction thatproducesmonosaccharidesfrom disaccharides. [1]

﴾b﴿ Describehow capillariesare adapted forexchangeofmonosaccharides [2]



﴾b﴿ Describehowcapillariesareadapted forexchangeofmonosaccharides
[2]

﴾C﴿ Outlinehowfructosecouldbe transported byfacilitated diffusion across cell membranes.[2]



5. WatsonandCrick'sdiscoveryofthedoublehelicalstructureofDNAgaverisetoourcurrent

understandingofgenes.

﴾a﴿ StatethenameofthemonomersthatmakeupDNA.
[1]

﴾b﴿ Distinguishbetween thestructureofDNAandRNA. [2]

﴾c﴿ Fromexperiments,itwasconcluded thatpea�Pisumsativum﴿plantshavearecessive

allele﴾t﴿ forshort stems.Explain thereason thatrecessive allelesarenot always

expressedinthephenotype. [3]



SectionB

Answerone question.Oneadditional markis availablefor theconstructionofyour answer.

Answersmustbewrittenwithintheanswerboxesprovided.

6. Waterisoneof themostabundantmoleculesonEarth.Living organisms mustmaintain

homeostaticlevelsofwatertosurvive.

Outlinehow thecohesivepropertiesofwaterbenefitlivingorganisms. [4]﴾a﴿

Outlinehow environmental factorsaffecttherateoftranspirationinplants. [4]﴾b﴿

Explain theprocessof osmosiswithreference to itseffectsonplantcells. [7]﴾C﴿



7. Carbon isanessentialelementforlifeonEarthandmustbedistributedandrecycled

withinecosystems.

﴾a﴿ Outlinethechemicalpropertiesofcarbonthatallowittoformdiversecompounds. [4]

﴾b﴿ Describe theprocessesinvolved in thetransferofcarbon inan ecosystem. [4]

﴾C﴿ Explain theimpactofanthropogenicactivityon climatechange. [7]


