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PARTI: ORGANISATIONINCELLSANDORGANISMS

STRUCTUREANDFUNCTIONOFCELLS

1.(a)Distinguishbetweencellorganelleandcellinclusion (02Marks)

(b)Describethefinestructureofthefollowing:

(i)Golgicomplex (ii)Nucleus (iii)Mitochondrion

(13Marks)

(c)Relatestructuretofunctioningineachofthestructuresin(b)above. (05marks)

2.(a)Describethestructureofplantcellwall (10Marks)

(b)Comparethestructuresofplantcellwallandplasmamembrane (07Marks)

(c)Describehowmembranestructureisrelatedtotrafficofmaterials
across.

(12marks)

3.(a)DescribethefunctioningofGolgiapparatusinanimalcells. (14marks)

(b)Giveanaccountofrolesoflysosomesinanimalcells. (06marks)

4.Giveanaccountofthedistributionandfunctionsofthemembranesofcells. (20marks)

CHEMICALSOFLIFE

5.Relatethepropertiesofwatertoitsbiologicalimportance. (20marks)

6.(a)Whyareenzymesessentialinbioticsystems? (04marks)

(b)Howisenzymeactivityregulatedincells? (16marks)

7.(a)Describethestructureoftriglycerides. (06marks)

(b)Accountforthefunctionsoflipidsinthebodiesoforganisms. (14
marks)

8.(a)Givethedifferencesbetweenfibrousandglobularproteins. (04marks)
(b)Withexamples,explainthefactorscausingproteindenaturation. (12marks)
(c)Givefourdifferencesbetweenpolysaccharideandpolypeptidechains.

9.(a)Whatisaprotein? (03marks)

(b)Discusswithsuitableexamplesthevarietyoffunctionsofproteins. (13
marks)

(c)Explainhowtheirstructurepermitsthiswidevarietyoffunctions. (04
marks)
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10.(a)Inwhatwaysdolipidsdifferfrom carbohydrates? (04marks)

(b)Usingexamples,accountforthefunctionsoflipidsinorganisms. (10
marks)

(c)Whydomanyorganismsstorelipidsratherthancarbohydrates? (06
marks)

11.(a)Whatstructuralfeaturesofcarbohydratesaccountforthewidevarietyof
polysaccharides?

(07marks)

(b)Givedifferencesbetweencelluloseandglycogen. (07marks)

(c)Whyarelipidsmoresuitablestoragecompoundsinanimalsthanglycogen?(06
marks)CELLPHYSIOLOGY(MOVEMENTINANDOUTOFCELLS)

12.Figure1showschangesinthedifferentpotentialsofafullyplasmolysedplantcell
placedinahypotonicsolution.

Figure2showstherateofmovementoftwodifferentsubstancesacrossaphospholipid
membrane;

glucosebyfacilitateddiffusionandwaterbysimplediffusion,atvaryingextracellularconcentration.

Figure1 Figure2

(a)From figure1,comparethechangesinpressurepotentialandwaterpotentialfrom full

plasmolysistofullturgor. (05marks)

(b)Asindicatedinfigure1,explainthechangeinwaterpotentialfrom fullplasmolysistofull
turgor.

(15marks)

From figure2:

(c)Describetheeffectofincreasingextracellularconcentration:



-TCNBIOLOGY

(3/3)-A-Biology

(i)onglucoseuptake.(07marks) (ii)onwateruptake (05marks)

(d)Explaintheobservedratesofuptakeofglucoseandwater. (08marks)

LEVELSOFORGANISATIONANDDIVERSITYOFLIFE

13.(a)Describethedistributionandstructureofsimpleplanttissuesinstems. (14marks)

(b)Explainhowthestructureoftissuesresponsibleforwatertransportinplants
relatestofunction.

14.(a)Statefivesimilaritiesbetweenangiospermsandconifersthatallowthem tobe
classified

together. (05marks)

(b)Statefivedifferencesbetweenangiospermsandconiferswhichmeantheybelong
toseparategroups.
(05marks)

(c)Listfivefeatureswhichdistinguishdicotyledonsfrom monocotyledons. (05
marks)

(d)Brieflyexplainhowangiosperm reproductionissuitedforterrestrialconditions.
(05marks)

15.(a)Outlinetheuniquefeaturesofbacteria. (07marks)

(b)Brieflydescribethefournutritionalcategoriesofbacteria (08marks)

(c)Howarebacteriaeconomicallyimportant? (05marks)

PARTII: THEMAINTENANCEOFLIFE

NUTRITION

16.(a)Describethebasicstructureofachlorophyllmolecule (07Marks)

(a)(b)Describethephysicalandchemicalmechanismsbywhichsolarenergyis
convertedintothechemicalenergyofATPduringthelightstageofphotosynthesis
(06Marks)

(b)(c)Giveanaccountofhowatmosphericcarbondioxidegetsincorporatedintoa
hexosesugarintheCalvincycle. (07
Marks)
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17.(a)Explainphotophosphorylationintermsofchemiosmosis. (10marks)

(b)Outlinethelight-independentreactionsofphotosynthesis. (10marks)

18.(a)Discussthefeedingmechanismsanimalsuse. (10marks)

(b)Describethecontrolofsecretionofdigestivejuicesinman. (10marks)

19.(a)Whatarethedifferencesbetweenthedigestivesystemsofherbivorousand
carnivorous

mammals? (08marks)

(b)Discussthemainadvantagesofaparasiticmodeoflife. (05marks)

(c)Giveanaccountofthemajoradaptationsshownbyparasites,usingplantand
animal

examples. (07marks)

20.Thedyereductiontechniquewasusedinacontrolledexperimentconductedtoanalyze
theeffectsofdifferentconditionsonthephotosyntheticrateofincubatedchloroplast
suspensions.

EachchloroplastsuspensionwasmixedwithDichlorophenolindophenol(DCPIP),an
electronacceptorthatchangesfrom bluetocolourlesswhenitisreduced.Eachsamplewas
placedindividuallyinaspectrophotometerandthepercentagetransmittancewasrecorded.

Thethreesamplesusedwerepreparedasfollows:

•Sample1—chloroplastsuspension+DCPIP

•Sample2—chloroplastsuspensionsurroundedbyblackfoilwrap+DCPIP

•Sample3—chloroplastsuspensionthathasbeenboiled+DCPIPTable1

Time(Minutes)
Transmittance(%)

Sample1 Sample2 Sample3

0 28.8 29.2 28.8

5 48.7 30.1 29.2

10 57.8 31.2 29.4

15 62.5 32.4 28.7

20 66.7 31.8 28.5

(a)Onthesameaxes,presenttheresultsintable1graphically. (07Marks)

(b)From yourgraph,explainthedifferenceintransmittanceforthethreedifferentsamples
ofresults.

(08Marks)

Inanotherinvestigationonphotosynthesisusingacarbondioxideanalyser,therateof
carbondioxideabsorptionbyundetachedleavesoftwoplants,barleyandsugarcane,was
measured.Theleavesenclosedbyacarbondioxideanalyserwereprovidedwithair,moving
ataconstantrate.Lightintensitywaskeptconstantandhigh,equivalenttofullsunlight.
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Theresultsoftheinvestigation

(c)Explaintheobservedcarbondioxideuptake/releaseinthetwospeciesatthedifferent

temperatures. (15marks)

(c)Explainthenecessityof:

(i)Measurementsbeingmadeatthesameandhighlightintensity. (02marks)

(ii)Leavesremainingattachedtotheplantduringtheexperiment. (02marks)(e)
Comparetheresponseofthetwospecies,sugarcaneandbarley,todifferencesin
carbon

dioxideconcentrationandtemperature. (06marks)

21.Scientistsinvestigatedtheeffectsoftemperatureandlightintensityontherateof
photosynthesisincreepingazaleaplant.Theyinvestigatedtheeffectoftemperatureonthe
netrateofphotosynthesisatthreedifferentlightintensities.Theyalsoinvestigatedthe
effectoftemperatureontherateofrespiration.Figure1showstheresults.
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(a)Whatismeantbynetrateofphotosynthesis?

(b)(i)Explainthefactorsthatlimitedtherateofphotosynthesisfrom pointmarked
XtoY.(ii)Commentonthephotosyntheticefficiencyofazaleaplantatdifferent
lightintensities(c)Comparerespirationandphotosynthesisathighlight
intensity.

(d)Explaintherateofrespirationasshowninthegraph.

Figure2showstheresultsofanexperimentinwhichphotosynthesisingcellswere
keptinthelightandthenindarkness.

(e)Explaintheeffectof

Figure1
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Figure2

of CO14
2

Time

22.FigureIbelowshowshowaninjectionofsecretinaffectsthesecretionofpancreatic
juicebythepancreas.FigureI
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From FigureIabove:

(i)Usethegraphtodescribetheeffectofsecretinonthepancreas. (10
marks)(ii)Explainwhytheconcentrationofamylaseinthepancreaticjuice
decreasedshortlyafterthe

injectionofsecretin. (06marks)

Whatotherdigestivesecretionisstimulatedbysecretin. (02marks)
Certaintypesofulcerarethoughtoftobemadeworsebytheproductionoftoomuchacid
from thestomach.Doctorshaveusedanumberofdifferentmethodstotreattheseulcers.
Suggesthowthefollowingtreatmentsmightreducetheamountofacidsecretedbythe
stomach:

Cuttingthevagusnervetothestomach. (05marks)

(ii)Givingthepatientatropine,adrugwhichblockstheactionofacetylcholine. (05
marks)

FigureIIbelowshowstheresultsofanexperimentinwhichtwosetsofeightyoungrats
werefedonadietofpurecasein,starch,sucrose,lard,inorganicsaltsandwater.

Thefirstsetreceivedadditionally3cm3ofmilkperdayforthefirst18days.

Onday18,theextramilkwasdeniedthefirstset,butgiventothesecondsetofratsinstead.
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From FigureIIabove:

Whathypothesiscanyoudeducefrom the

graph?

(03

marks)

Givereasonsforyouranswerin(d)above. (06

marks)

Whyisadietofmilkinadequateforanadult? (03

marks)

GASEXCHANGE

23.FigureIbelowshowsthepressurechangesinthebuccalandopercularcavitiesofa
teleostfishobtainedbyusinghypodermictubingconnectedtoapressurerecorder.Negative
pressureindicatesexpansionwhilepositivepressuresmeancontractionofthecavities.

FigureI
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FigureIIbelowshowsresultsofanexperimentwhichmeasuredthelevelsofoxygenand
carbondioxideinthetrachealsystem ofaninsectoveraperiodoftime.Duringthe
experiment,theopeningandclosingoftheinsect’sspiracleswasobservedandrecorded.

FigureII

From FigureI:

(a)Comparepressurechangesinthebuccalcavityandopercularcavityinthefirst0.4
seconds.

(08marks)

(b)Accountfortheobservedchangesinpressureinthebuccalandopercularcavitiesfrom
0.2

secondsto0.6seconds (12marks)

(c)Whatisthephysiologicalsignificanceofthedifferencebetweenthepressureinthe
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buccaland

opercularcavities? (03marks)

From FigureII:

(d)Describethepatternoflevelofgasesintracheaeinrelationtospiraclemovements.

(04marks)
(e)Explainthepatternoflevelofgasesintracheaeinrelationtospiraclemovements.

(06marks)(f)
(i)From theinformationprovidedbythegraph,suggestthecausesofspiracleopening.

(02marks)

(ii)Whatistheadvantageoftheobservedspiraclemovementstoaterrestrialinsect?

(05marks)

24.(a)Comparethesuitabilityofairandwaterasgasexchangemedia. (12marks)

(b)Explainwhymostplantslackspecializedorgansforgasexchange (04marks)

(c)Despitethehighefficiencyofgillsasrespiratorystructuresinaquaticenvironments,
terrestrialanimalsdonotusegillsforgaseousexchange.Explain. (04marks)

25.(a)Comparethestructuresandmechanism ofgaseousexchangeinhumansandfrogs.
(10Marks)

(b)Describetheinvoluntarycontrolofbreathinginhumans. (10Marks)
RESPIRATION

26.(a)Explainthereactionsthatoccurinthematrixofthemitochondrionthatarepartof
aerobic

respiration. (10marks)

(b)Outlinetheroleofoxygeninprovidingcellswithenergy. (05marks)
(c)DescribethecentralroleofacetylCoAincarbohydrateandfatmetabolism. (05
marks)

27.FigureIshowsresultsfrom theexperimentofsimultaneoussaccharificationand
fermentation of steam-pretreated sugarcane (Saccharum officinarum) bagasse by
Saccharomycescerevisiae,astrainofyeast.Bagasse,thefibrousresidueobtainedafter
extracting juice from sugar cane consists approximately of 50% cellulose,25%
hemicellulose,and25%lignin.FigureI

Duringtheexperiment,temperatureofthemedium wasmaintained

at370C,andinitialpH adjustedto6.1.

Nitrogenwasflushed

intothereactionvesselsatthebeginningoftheexperiment.
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FigureIIshows
changesinpHand
totalacidityduringthe
sameperiodoftime.

FigureII
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(a)From figureI:

(i)Describethechangesintheconcentrationofsugarsandethanol. (10
marks)(ii)Explainthechangesintheconcentrationofsugarsandethanol.
(10marks)

(b)Explainthenecessityofthefollowingintheexperiment:

(i) Steam-pretreatmentofsugarcanebagasse (05marks)

(ii)AdjustmentofpHto6.1 (02marks)

(iii)Flushingnitrogenintothereactionvessel. (02marks)

From figureII:

(c)ExplaintheobservedchangesinpHandtotalacidityofthemedium duringtheexperiment.

(07marks)

(d)Suggestonereasonfortheobservedefficiencyoftheexperiment. (04marks)

28.Fivesmalldiscscutfrom spinachleaveswerefloatedonasmallvolumeofbuffered
hydrogencarbonatesolutioninaflaskattachedtoarespirometer.Thediscswerefirst
exposedtobrightlight,thentodim lightandfinallyleftinthedark.Oxygenreleasewas
recordedaspositivevaluesandoxygenuptakeasnegativevalues.

Theresultsobtainedfrom thisexperimentaregivenintable1.

Table1

Light

intensity

Timeintervalin

minutes

Oxygenuptakeor

releaseforeach3

minutesintervalinmm 3

Brightlight

0–3

3–6

6–9

9–12

+57

+64

+58

+60

Dim light
12–15

15–18

+16

+3

Dark

18–21

21–24

24–27

27–30

-16

-12

-15

-14

(a)Presentthedatainsuitablegraphicalform (06Marks)
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(b)(i)Calculatethemeanrateofoxygenreleaseinbrightlight (03Marks)

(ii)Explainthesignificanceoftheresultsobtainedfrom thisexperiment. (08Marks)

(c)Explaintheuseofthefollowingintheexperimentabove: (03Marks)(i)
Fivesmallleafdiscs,notone.

(ii)HCO3
2-solution

(iii)Bufferedsolution

Inanexperiment,astudentinvestigatedrespirationinapopulationofyeastgrowinginasealed

(d)Calculatetherateofoxygenuptakebetween2and4hours. (02marks)

(e)Duringtheperiodofinvestigation,accountforthechangesin:

containerwhoseresultsareshowninthegraphbelow.
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(i)Oxygenuptakeduringthisinvestigation. (06marks)

(ii)Ethanolduringthisinvestigation. (05marks)

(f)Thestudentrepeatedtheinvestigationbutaddedsodium azideafter4hours.Suggestand
explainhowtheadditionofsodium azidewouldaffectoxygenuptakeandtheproductionof
ethanol.

(04marks)

(g)Giveothercommercialapplicationsoffermentation. (03marks)
TRANSPORT

29.Thefigurebelowshowsthepressureandvolumechangesthatoccurduringthe
mammaliancardiaccycle(ofadog).Thepressurechangesweremeasuredintheleftatrium
andventricle,andtheaorta.Volumechangesweremeasuredforbothventricles.

Theelectricalactivityintheheartwall(electrocardiogram)andheartsounds(phonocardiogram)as
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recordedinahumansubjectarealsoshown.

(a)Describethechangesin:

(i)Atrialpressure. (07marks)

(ii)Ventricularpressure. (07marks)
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(b)Whatarethedifferencesinthechangesinventricularpressureandventricularvolumebetween

0.1secondsand0.5seconds? (03marks)

(c)Explaintheeffectofthechangesinatrial,aorticandventricularpressurestobloodflowduring

thecardiaccycle. (15marks)

(d)Explainthepatternof:

(i)Electricalactivity (03marks)

(ii)Soundsonthephonocardiogram. (02marks)

(e)Explainhowtheinternalheartstructureisrelatedtoitsfunctioning. (03marks)

30.Thetablebelowshowsthepercentagesaturationofhaemoglobinwithoxygenatvarying
partialpressuresofoxygeninman.Theexperimentwascarriedoutattwodifferentpartial
pressuresofcarbondioxide.

Partialpressureof

oxygen/kPa

Percentagesaturationofhaemoglobinwithoxygen

At3kPapartialpressureof

carbondioxide

At6kPapartialpressureof

carbondioxide

0 0 0

1 10 4

2 38 8

4 90 35

6 96 60

7 100 70

11 100 83

13 100 85

(a)Usingthesameaxes,plottheresultsinasuitablegraphicalform. (08marks)

(b)Accountfullyfortheshapeofthecurveat3kPapartialpressureofcarbondioxide.(16marks)

(c)Explainthepositionofthecurveat6kPawithrespecttothatat3kPapartialpressureofcarbon

dioxide.

(d)Usethegraphtoexplainwhyhumanhaemoglobin:

(08

marks)

(i)issaturatedwithoxygeninthelungs. (04

marks)

(ii)releasesoxygenwhenitreachesthetissues. (04

marks)
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31.Thedatabelowwasobtainedfrom experimentsusingplantmaterialstreatedasshown
below.FigureIshowstheuptakeofpotassium ionsinanaeratedsolutionbyyoungcereal
rootswhichhadpreviouslybeenthoroughlywashedinpurewater.After90minutes
potassium cyanidewasaddedtothesolutions.

FigureI:

FigureIIshowstherateofrespirationanduptakeofpotassium chloridebyyoungcarrotdiscs.
Thecarrotdiscshadpreviouslybeenthoroughlywashedinpurewaterandtransferredto
potassium chloridesolutionafter60minutes.Potassium cyanidewasaddedtothesolution
after180minutes.FigureII:
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WithreferencetofigureI:

(a)(i)Comparethechangeinuptakeofpotassium ionsat00Cand250C. (05marks)

(ii)Explainfullythetrendofuptakeofpotassium ionsat00C. (06marks)

(b)Explainwhy:

(i) Thesamerapiduptakeofpotassium ionsoccurredinthefirstfewminutesoftheexperimentat

bothtemperatures. (02marks)

(ii) Theuptakeofpotassium ionsatthetwotemperaturesgreatlydiffersformuchofthe
experiment.

(06marks)

(iii) Potassium cyanidehastheeffectitdoesateachtemperature. (03marks)(iv)The
cerealrootswerewashedbeforeplacingthem inasolutioncontainingpotassium ions.

(01mark)

(v)Inasimilarexperiment,butinvolvingphosphateuptake,16%ofthephosphatetakenup
bybarleyrootsoverashortperiodcouldbewashedoutaftertransferringtopurewater
again.

(02marks)

(vi)Ionscannotreachthexylem entirelybymeansoftheapoplastpathway. (03marks)

WithreferencetoFigureII:

(c)Explainthetrendinrateofrespiration:

(i)Beforeadditionofpotassium cyanide. (09marks)

(ii)Afteradditionofpotassium cyanide. (03marks)
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32.Withreferencetoamammal,describethemeansbywhichbloodcirculationismaintainedand

controlled. (20marks)

DEFENSEAGAINSTDISEASE

33.Theconcentrationofantibodiesofachildwasmeasuredoveraperiodofeightweeks.
Thechildwasexposedtothemeaslesvirusatatime0weekswhenheinhaleddroplets
from theinfectedperson.Atthefourthweek,thechildwasexposedtothemeaslesvirus,
andatthesametime,hewas

exposedtochickenpoxvirus.Theresultsareshowninthegraphbelow.
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Usetheinformationprovidedtoanswerthequestionsthatfollow.

a)Comparethevariationinconcentrationofantibodiesduringthefirstandthesecond
exposuretothemeaslesvirus. (08marks)b)Accountforthedifferences
in(a)above. (04marks)

c)Usingtheresultsabove,suggestwhy;

(i)Childrenwhocatchmeaslesforthefirsttimesuffersymptomsofthedisease,but
normallyrecovercompletelywithintwotothreeweeksofbeinginfected. (05
marks)(ii) Apersonwhohashadmeaslesnormallyisimmuneforlife. (04
marks)

(iii) Ameaslespatientismostlyinfectiousabout8-16daysafterfirstinfection.(04marks)

d)Howdotheresultsaboveillustratethattheimmuneresponseisspecific? (01mark)

e)Statewithreasonsthetypeofimmunityillustrated. (02marks)

f) Howhavetheresultsofthisstudybeenappliedbyhumansinthepreventionandcontrolof
certainhumandisease? (02marks)

g)CertainplantscalledCyanogenicplantsusehydrogencyanideasadefensemechanism
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againstherbivores.Thetablebelowshowstheaveragecyanidecontentofleavesofcertain
plantsofdifferentages.

Ageofleaf(weeks) Averagecyanidecontent

ofleaf(mg/100gby

weight)

1 9.9

3 4.3

5 2.1

7 1.0

9 0.5

11 0.2

15 0.0

(i)Presenttheinformationinthetableabovegraphically. (04marks)(ii)
Statetherelationshipthatexistsbetweencyanideconcentrationandageoftheleaf.

(01mark)

(iii)Inwhatwaycouldthisrelationshipbeofsurvivalvaluetotheplant? (02marks)

(iv)Suggestanyotherdefensemechanismsusedbyplants. (03marks)

34.(a)Outlinethevariouswaysantibodiescombatantigensinthehumanbody.(05marks)

(b)Explainthewaysinwhichthehumanbodygainsimmunity. (15marks)

PARTIII: ADJUSTMENTANDCONTROL

GENERALPRINCIPLESOFHOMEOSTASIS

35. Describehowunicellularorganismsandcellsofmulticellularorganismscontrol
theirinternalenvironment

36. (a)Distinguishbetweennegativeandpositivefeedbackloops. (2
marks)(b)Explainhowfeedbackmechanismsregulateeachofthefollowing:

(i)Themenstrualcycleinanon-pregnanthumanfemale (10marks)

(ii)Bloodglucoselevelsinhumans. (08marks)TEMPERATURE
REGULATION

37.Figure1showstheeffectoftemperatureonheatreceptorsinmammalianskin.
FIGURE1:
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(a)Explaintheeffectoftemperatureontheresponseof:

(i)Coldreceptor (06marks)

(ii)Warm receptor (06marks)

Figure2showsvariationofmetabolicratewithenvironmentaltemperatureinmammalsAandB.
FIGURE2:

(b)ExplaintherelationshipbetweenmetabolicrateandenvironmentaltemperatureformammalA.

(12marks)

(c)Withreasons,suggestthepossiblehabitsofmammalsAandB. (04marks)

Figure3showstherelationshipbetweenevaporativeheatloss,heatloss,skinand
hypothalamustemperaturesinhumansfollowingexperimentalicemealsforahumanina
warm chamberat450C.Icedwaterwasswallowedatthelabelledpoints.
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FIGURE3:

(d)Accountfortherelationshipbetweenthefourvariablesbetweenthe1stand2ndicemeals.

(12marks)

REGULATIONOFGLUCOSE

38.Inanexperimentapersonwhodoesnothavediabetesatetwoslicesofwhitebread.The
changeinherbloodglucoseconcentrationwasrecordedoverthenext120minutes.The
experimentwasrepeated;firstwithtwoslicesofbrownbreadandthenwithtwoslicesof
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wholemealbread.Figure1showstheresultsofthethreeexperiments.

Figure2belowshowstheconcentrationofglucoseinthebloodoftwopeople.PersonAis
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non-diabetic.PersonBhasdiabetes.Eachpersonate75gramsofglucoseat1.0hours.

FROM FIGURE1:

(a)(i)Whichtypeofbreadwouldbemostsuitableforapersonwithdiabetes?

(ii)Givetworeasonsforyouranswer.

(b)Explain,asfullyasyoucan,thereasonsforthechangesinbloodglucoseconcentrationwhenthe
personatethebrownbread.

FROM FIGURE2:

(c)Explaintheobservedchangesintheglucoseconcentrationinbothpersonsafterthemeal.

(d)(i)Explaintwodangersofhavinghighconcentrationofglucoseintheblood.
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Pancreatic-celltransplantationisanew treatmentfordiabetes.Insulin-makingcellsare
takenfrom uptothreedeaddonors.Thecellsarekeptalivebeforebeinginjectedintothe
diabeticinasmalloperation.Thecellssoonbegintomakeinsulin.Inonerecentstudy58%
ofrecipientsofpancreaticcelltransplantsnolongerneededinsulininjections.

(ii)Givetheadvantagesanddisadvantagesofthenewtreatmentfordiabetescomparedwithusing
insulininjections.

REGULATIONOFPH

39.ExplainhowthefollowingareinvolvedinmaintainingpHofbodyfluids.

(a)Chemicalbuffersystems (08marks)

(b)Respiratorycentre (07marks)

(c)Kidney (05marks)

EXCRETIONANDOSMOREGULATION

40.Twospeciesofamoebaweretransferredfrom theirnaturalhabitatstodifferentdilutions
ofseawater,andeachindividualwasgiventimetoadjusttoitsnewenvironment.Thetable
belowshowsdataabouttherateofvacuolarcontractionswithvaryingsoluteconcentrations.

Numberofvacuolarcontractionsperhour

Seawaterconcentrationin

%(normalseawater=

100%)

SpeciesA SpeciesB

5

10

15

20

30

40

50

60

82

74

65

58

34

14

0

0

20

63

64

56

31

13

6

0

(a)Presenttheresultsoftheexperimentgraphically.

(b)Describetheactivityofcontractilevacuoleswithchangesinsalinity.

(c)Explainbyreferencetothedata,thedifferenceinvacuolarcontractioninthetwospeciesof
Amoebawhenplacedinthehigherconcentrationsofseawater.

(d)Whatinformationmaybededucedaboutthenaturalhabitatsofthetwospeciesfrom therates
ofvacuolarcontractions?

41.Thefigurebelowshowsvariationinconcentrationofcations(K+,Na+),inorganicanions
(HCO3

-,Cl-),organicanion(p-aminohippurate-PAH),inulin,(afructosePolymer),excretory
wastes(UreaandCreatinine–aproductofmusclemetabolism derivedfrom creatine
phosphate),andmetabolites(glucose,aminoacidsandproteinoflowmolecularweight)
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alongthedifferentregions

ofthenephron.Inulinisnotsynthesized,destroyed,orstoredinthekidneys.

(a)Explaintheconcentrationofthefollowingalongthedifferentregionsofthenephon:

(i)Ions (ii)Metabolites (iii)Excretorywastes

(b)Explainthe:

(i)Absenceofcells,immunoglobulins,andlargemolecularweightproteinsinglomerular
filtrate.(ii)Clinicalimportanceofselectivefiltrationofcells,immunoglobulins,andlarge
molecularweightproteins.

(c)Explainwhythe:

(i)Rateofplasmaultrafiltrationinthekidneyglomerulifarexceedthatinallothercapillarybeds.

(ii)Proximaltubularfluidisessentiallyisosmotictoplasma.
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(d)Whatisthesignificanceofproducingconcentratedurineosmoticallytoanamedlanddweller?

42.(a)Thetablebelowshowschangesinpercentageoftotalexcretorymaterialofan
amphibianwithage.

Ageoftadpoleor

frog(days)

Percentageoftotalexcretorymaterial

Ammonia Urea

50 92 8

55 88 12

65 84 16

75 83 17

90 68 32

95 20 80

100 13 87

110 12 88

(i)Representthetabulateddatagraphically (08marks)

(ii)Describethechangeintheammoniapercentageoftotalexcretorymaterial. (05
marks)(iii)Withareason,identifytheperiodwhentheanimalleaveswater.
(02marks)(iv)Explaintheneedtochangetheexcretoryproductontransitioningfrom
watertoland.

(06marks)

(v)Statetwostructuralchangesthataccompanythechangeinexcretoryproduct.(01mark)

43.(a)Describethesourceandfateofthemajorexcretoryproductsinlivingorganisms.

(13marks)

(b)Explainhowfreshwaterfisheshavebeenabletoovercometheirosmoregulatoryproblems.

(07marks)

44.Aninvestigationwascarriedouttodeterminetheeffectofastrongsalinesolutiononthe
rateandconcentrationofurineproducedbyadog.Theexperimentbegunwiththedogfirst
beingallowedtodrinkwatertoitsfull.Thenminuteslater,itwasinjectedwithastrongsaline
solutionthroughthecarotidartery.Thedogwasthenmonitoredcloselyandtherelevant
measurementstaken.

Thetablebelowshowstheresultsobtained.Therateofurineproductionwasexpressedincm3

perminutewhilethecorrespondingconcentrationoftheurineproducedwasexpressedin
arbitraryunits.Studythetableandtheanswerthequestionsthatfollow:
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Time(minutes) 0 10 20 30 40 50 60

Rateofurineproduction(cm3/min) 6.5 7.3 1.0 2.0 3.3 5.0 6.5

Concentrationofurine(arbitraryunits) 2.0 2.0 8.0 6.0 3.7 2.0 2.0

(a)Usingappropriatescalesandthesameaxes,drawgraphstoreflecttheseresults.(09marks)
(b)Explaintheinclusionofmeasurementsrecordedattimezero(0)inthisinvestigation(02marks)(c)
Commentbrieflyontheeffectofsalinesolutionon:

(i)Therateofurineproduction

(ii)Theconcentrationofurineproducedbythedogduringthisinvestigation (08marks)

(d)Accountfullyfortheobservedchangesin(c)above. (13marks)

(e)Givethemainstructuralandphysiologicaladvantagestheanimalslivinginaridhabitatshavefor

waterconservation. (11marks)

PARTIV:RESPONSEANDCOORDINATION

RECEPTIONOFSTIMULI

45.FigureIbelowshowsthedischargefrequenciesatdifferentskintemperaturesofapainfiber
stimulatedbycold,acoldfiber,awarmthfiber,andaheat-painfiber.

(a)From thegraph,describetherelationshipbetweentemperatureandtheresponsesofthefourtypes

ofnervefibers. (15marks)

(b)Explain:

(i)Whywhenthetemperatureoftheskinisactivelychanging,apersonfeelsmuchstimulationthan

whenthetemperatureremainsconstant. (05

marks)

(ii)Thesignificanceofthephenomenonin(b)(i)abovetoan

animal.

(02

marks)

(c)From thegraphabove,explain:

(i)Howapersondeterminesdifferenttemperaturesofthe (02
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environment. marks)

(ii)Whyfreezingcoldandburninghotsensationscanbepainful (01mark)

FigureIIbelowshowsthenumberofreceptorcells(typeA–Rods,TypeB-Cones)inthe
humanretinaalongahorizontallinefrom thenasalsideoftheeyetotheouterside.

Distancesareexpressedinarbitrary
units.

(d) From thegraph,describethe
distributionofbothtypesofreceptor

cellsintheretina. (07marks)

(e) Explainthesignificanceofthe
distributionofthetwotypesofreceptor
cellsintheretinaasshowninthegraph.

(08marks)NERVOUSAND
HORMONALCOORDINATION

46.Thefigurebelowshows
changesinpotentialdifferenceandpermeabilityoftheneuronemembranesodium ions
andpotassium ionsduringpropagationofanerveimpulseinanaxon.

(a)Howisthepotential
differenceof70mV
maintainedacrosstheaxon
membrane? (04marks)

(b)Accountfullyforthe
changesinpotential
differenceandnumberofion
channelsopenfrom 0msto
2ms.

(16marks)

(c)Explainthemechanism of
propagationofthenerve
impulsealongthelengthof
theaxon.

(d)Describethefunctional
propertiesof

neurones

(e)Explaintheroleplayedby
synapsesinanimal
responses.
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47.(a)Whatismeantbyneurosecretion?

(b)Explaintheroleofthehypothalamusintheregulationofneurosecretions.

(c)Describethemechanism ofsteroidhormonalactioninanamedmammal.

EFFECTORS

48.(a)(i)Distinguishbetweensynchronousandasynchronousmusclesininsects.

(ii)Describetheeffectofactionofsynchronousmusclesoninsectlocomotion.

(b)(i)Describetheslidingfilamenttheoryofmusclecontraction

(ii)Towhatextentistheslidingfilamenttheoryofmusclecontractionsupportedwithevidence?

SUPPORT

49.(a)Describehowsupportisachievedinterrestrialdicotsandaquaticplants.(13marks)

(b)Commentonthesuitabilityofexoskeletontoprovidesupportandlocomotioninarthropods.

(07marks)

PATTERNSOFBEHAVIOUR

50.(a)Explaintheroleofeachofthefollowinginsocialbehavior:

(i) Territoriality (05marks)

(ii) Dominancehierarchies (03marks)

(iii)Courtshipbehavior (03marks)

(b)Explainthedifferentformsofhoneybeedancecommunication (09marks)

PARTV: REPRODUCTION,DEVELOPMENTANDHEREDITY

CELLDIVISION

51.Figure1belowshowschangesinthequantitiesofnuclearDNAandcellmassduring
repeatedcellcycle.

FIGURE1
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Thecurvesinfigure2belowrepresentchangesduringmitosisinthedistancebetween:

(i) Centromeresofchromatidsandpoleofthecell.

(ii)Centromeresofsisterchromatids.

Usingfigure1:

FIGURE2 (a)Foronecellcycleonly,
describe

thechangesin:

(i)MassofDNA. (2½marks)

(ii)Cellmass. (1½marks)

(b)Foronecellcycleonly,explainthetrendin:

(i)MassofDNA. (08marks)

(ii)Cellmass. (08marks)

(c)ExplainthesignificanceoftheobservedchangesinmassofDNAfrom 12hoursto
about23hours.

(01mark)
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Usingfigure2:

(d)IdentifywhatcurvesXandYrepresent. (01mark)

(e)Explainthetrendindistancerepresentedby:

(i)CurveX. (08marks)

(ii)CurveY. (07marks)

(f)Explainthevariationinthemaximum distanceachievedinXandY. (03marks)
REPRODUCTION

52.(a)Thetablebelowshowsthedifferenceinpercentagesaturationofbloodwithoxygenat
varyingpartialpressureofoxygenbetweenapregnantwomanandthatofafetusdevelopingin
heruterus.

Partialpressureof

oxygen/mmHg

Percentagesaturationofbloodwithoxygen

Mother Fetus

1.3
2.7
3.9
5.3
6.6
8.0

9.3

10.6

8

20

40

65

77

84

90

92

10

30

60

77

85

90

92

92

(i) Plottheresultinasuitablegraphicalform. (07marks)

(ii)Comparethepercentagesaturationofbloodforthemotherandthatofthefetus.

(03marks)

(iii)Suggestwhythetwocurvesplottedin(a)(i)aresigmoid. (07marks)

(iv)Explainthephysiologicalsignificanceofthepositionofthefetalcurve.(03marks)

(b)Thefigurebelowshowsthechangesinthelevelofsomereproductivehormonesimmediately
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afterconception.

(i) Comparethelevelsoflutealandplacentalprogesterone. (04marks)

(ii)Explainthevariationinthelevelof:

•HCG(HumanChorionicGonadotrophin)hormone (06marks)

•Oestrogenhormone (07marks)

(iii)Whataretheeffectsofthehormonesoxytocinandprolactintowardstheendofpregnancy?

(03marks)

53.Thegraphbelowshowsthechangesinthesexhormonesandthicknessoftheuterine
wallobtainedbycloseobservationsmadeusingbloodsamplesthatwerewithdrawnfrom an
adulthumanfemaleatregularintervalsofdaysandbyscanningtheuterusrespectively.The
investigationwasdoneforoveraperiodofonemonth(28days)immediatelyafterthe
previousmenstruationperiod.
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(iv)
(v)
(vi)
(vii)

(a)Describethechangesintheconcentrationof:

(i)Oestrogenhormone. (05marks)

(ii)Progesteronehormone. (04marks)

(b)Explainthedifferentphasesofthemenstrualcycle (10
marks)(c)Explaintherelationshipbetweenoestrogenandprogesteroneconcentration.
(10marks)(d)Explainwhatwouldhappeniffertilizationhadoccurredonthe21stday
ofthemonth.

54.(a)Describethestructureanddevelopmentofanovule. (10marks)

(b)Explainthecontributionofthedifferenttypesofpollinationtoevolutionarypotentialin

plants. (10marks)

THECYCLEOFLIFE

55. (a)Withexamples,explainfullywhatismeantbyparthenogenesis.(05marks)
(b)Comparealternationofgenerationinnamedbryophyteandpteridophyte.
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PATTERNSOFGROWTHANDDEVELOPMENT

56. Thetablebelowshowstherelativechangesindrymassoftheendosperm and
embryoduringgerminationofmaizeseedsinawellilluminatedenvironment.

(a)Plotagraphofthedatainthedateanduseitto

comparethechangesindry

massoftheendosperm andembryo(02

marks)

(b)Accountforthechangesineachof

thefollowingduringgerminationofmaize:

(i) Drymassofendosperm (06marks)

(ii)Drymassembryo (06marks)

(iii)Totaldrymass (06marks)

Thefigurebelowshowstherelativegrowthratesofthebrain,teeth(dentition),wholebodyand
reproductiveorgansofhumans.

(c)Describethepatternofgrowthofthe

reproductiveorgans. (03marks)

(d)Explaintherateofgrowthofthe:

(i) Teeth. (06marks)

(ii)Brain. (06marks)

(iii)Wholebody. (05marks)

(e)Identifyandexplainthegrowthpatternexhibitedinthefigure.(02marks)
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CONTROLOFGROWTH

57. (a)Whatismeantby
photoperiodism?

(02marks) (b)
Explaintheeffectof
photoperiodon:

(i)Plantflowering
(08

marks)

(ii)Dormancyinplants
(04

marks)

(iii)Breedingbehaviourinanimals (06marks)

58. Astudywascarriedouttodeterminetheeffectofredandfar–redlight
interruptionsoflongnightontheintensityoffloweringofashort-dayplant.Thefigure
belowshowstheresultsobtainedfrom thestudy.
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Inanotherexperiment,threespeciesofthegenusofaplantandahybridbetweentwoofthem
weretestedfortheirvernalisationrequirements.

Thesampleplantsofeachstrainweresubjectedtodifferentperiodsoftimeat40Cbefore
beingreturnedtotheiroriginalconditions.

Thenumberofdayswhichelapsedbetweentheendofcoldtreatmentandtheonsetofflowering
wererecorded.Theresultsobtainedareshowninthetablebelow.

Weeksat

40C

Numberofdaysbetweenendofcoldtreatmentandtheonsetof

flowering

A B C AXB(Hybrid)

0 * 40 25 75

1 160 38 25 65

2 110 36 25 50

4 90 34 25 40

8 35 32 25 32

16 24 28 25 24

KEY:*=didnotflower

Usetheaboveinformationinthetableandfiguretoanswerthequestionsthatfollow.

(a)Describetheeffectofinterruptionofthenightperiodontheintensityoffloweringofeachofthe
followingtypesoflight:

(i) Redlight (04marks)
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(ii) Far-light (04marks)

(b)Givetheexplanationfortheeffectsdescribedin(a)above. (10marks)

(c)Explainhowredandfar–redlightinterruptionswouldhaveaffectedtheintensityoffloweringif
theyhadusedalongdayplant (03marks)

(d)(i)Whatwastheeffectofsubjectingthesampleplantsofeachstraintodifferentperiodsoftimeat
40C. (05marks)

(ii)Explaintheresultsshowninthetable (08marks)

(e)Predictandexplainwhatwouldhappeniftheexperimentinthetablehadbeencarriedoutat10C.

(03marks)

(f)Whatisthesignificanceofthetwoexperimentstoanagriculturalist? (03marks)

59.Experimentswereperformedtoinvestigatesomeofthefactorswhichinfluenceflowering
ofashortdayplantspecies,andtheonsetofgerminationofseedsofthesamespecies.

ExperimentIwasontheeffectofincreasingtimeofdrystorageonthegerminationofthe
speciesseeds.Alltheseedswerekeptat150C.Eachcurverepresentsagerminationtestona
seedsamplestoredforthenumberofweeksindicated.

ExperimentIIwasonthegerminationofseedsunderlong-dayilluminationcycles(20hourslight:
4hoursdark)andshortdaycycles(20hoursdark:4hourslight)separately.

ExperimentIIIwasonthegerminationofseedsduringaneightdayperiod.Beforestartingthe
investigation,someoftheseedsandsomeoftheintactfruitsweretreatedasindicatedinthe
tablebelow:

Treatment
Percentagegerminationbyda y

2 4 6 8
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Intactfruitsinair 0 6 10 10

Fruitswithpericarpcut 0 12 28 38

Nakedseedsinair 0 14 30 42

Seedswithtesta

pricked

14 45 53 53

Seedsinoxygen 40 56 72 78

Prickedseedsin

oxygen

25 62 70 84

(a)ComparethepercentagegerminationofthetwoseedsamplesinExperimentII.(03marks)

(b)Explaintheeffectof:

(i)VaryingilluminationcyclesonseedgerminationinExperimentII. (10marks)

(ii)ExposedabriefflashoflightinthemiddleofthedarkperiodinExperimentIIonfloweringof

theplant. (04marks)

(c)Statewhatwouldbetheeffectofilluminationonthefloweringwhenthesametreatmentof
theplantinExperimentIIwassubjectedto:
(i)Alongdayplant. (02marks) (ii)Aday
neutralplant. (01mark)

(d)ExplaintheeffectofchangingtheperiodofdaystorageinExperimentIonseedgermination.

(07marks)

(e)(i)DescribetheeffectofdifferentseedtreatmentsonseedgerminationinExperimentIII.

(03marks)

(ii)AccountfortheobservedinfluenceinExperimentIII. (04marks)

(d)Whataretheadvantagesofsporesoverseedsinreproduction? (06marks)

INHERITANCE

60.Twophenotypicallywild-typeDrosophila(withlongwingsandredeyes)arecrossed,
andtwomutantphenotypes(curvedwingsandlozengeeyes)areseentosegregate
amongtheprogenyasfollows:Females

600long-wing,redeyes

200curvedwing,redeyes
Males

300longwing,redeyes

300longwing,lozengeeyes

100curvedwing,redeyes

100curvedwing,lozengeeyes
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(a)Withreasons,statethegeneticnatureof? (08marks)

(i)Thecurvedwingmutation

(ii)Thelozengeeyemutation

(iii)Thefemaleparent (iv)Themaleparent

(b)Usingappropriatesymbolsandageneticcross,explaintheobservedresults.(12marks)

61.(a)Incatsthealleleforshorthairisdominanttothealleleforlonghair;thegeneinvolvedis
autosomal.

Anothergenewhichissex-linkedproduceshaircolour;itsallelesproduceblackorwhitecoat
colour,andtheheterozygotecombinationproducestortoise-shellcolour.

Ifalong-hairedblackmaleismatedwithatortoise-shelledfemalehomozygousforshorthair,
whatkindofoffspringwillbeproducedintheFl? (08marks)

(b)GeneRforredflowercolourcanonlyexpressitselfphenotypicallyinthepresenceofgene
Cwhichcomplementsitsactiontoform colour.Whentwowhite-floweredplantswith
genotypesCCrrandccRRwerecrossed,theF1generationallhadredflowers.

WhatwouldbethephenotypicratiooftheF2progenywhentheF1progenyareselfed?(Showyour

working). (12marks)

62.Inthegardenpea,Pisum sativum,thedominantallelesoftwounlinkedgenes,A/aand
B/b,areneededtomakethepodstoughandinedible.Allothergenotypesresultinsoft,
edible‘sugar-snap’peapods.

•PodswithgenotypesincludingthedominantalleleAhaveathinlayerofcellsliningthepod.

•Podswithgenotypesinwhichtherecessivealleleaishomozygoushavenothinlininglayer.

•PodswithgenotypesincludingthedominantalleleBhaveligninaddedtothethinlininglayer,whenit
ispresent.

•Podswithgenotypesinwhichtherecessiveallelebishomozygousdonothaveaddedlignin.

(a) Explainthephenotypesofpeapodswiththefollowinggenotypes: (04
marks) (i)AAbb (ii)aaBB

(b) TwopeaplantsofgenotypesAAbbandaaBBwereinterbredtogiveanF1
generation,andtheseinturnwereinterbredtogiveanF2generation.

Usinganappropriategeneticcross,includinggametes,showthegenotypesandphenotypesof
theF1andF2generations.

GivetheratioofphenotypesexpectedintheF2generation. (16marks)

63.(a)Explainhowmeiosiscanresultinanalmostinfinitegeneticvariety. (12marks)

(b)Describesexlinkageinhumans. (8marks)

GENESANDCHROMOSOMES

64.(a)Explainwhyasinglebasedeletionfrom oneDeoxyribonucleicmoleculeusuallycausesgreater
effectthanthereplacementofonebasebyanotherdifferentbase. (10marks)
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(b)Usinganamedexample,describehowagenemutationmayaffectaphenotypeofan
organism.

(10marks)

65.(a)Whatisthesignificanceofthedistributionofdeoxyribonucleicacidineukaryoticcells?

(05marks)
(b)Howdoesthestructureofdeoxyribonucleicacidsuititforfunctioning? (08
marks)

(b)DescribetheroleofRibonucleicacidinproteinsynthesis. (07marks)

66.Giveanaccountofthefollowingdisorders: (20marks)

(a)Phenylketonuria(PKU)

(b)Down’ssyndrome

(c)Erythroblastosisfoetalis

(d)Blue-babycondition

PARTVI:ECOLOGYANDEVOLUTION

ORGANISM ANDITSENVIRONMENT

67.(a)Describeenergyflowthroughanecosystem andtherelativeefficiencywithwhichit

occurs. (10marks)

(b)Explaintheimpactofthefollowingonecosystems:

(i)Deforestation (05marks)

(ii)Globaltemperaturerise (05marks)

68.Usingnamedexamplesineach,discussthefollowingecologicalconcepts.

(a)Succession (07marks)

(b)Limitingfactors (06marks)

(c)Carryingcapacity (07marks)

69.(a)Giveanaccountofdifferenttypesofsurvivorshipcurves. (09marks)

(b)Accountforthedifferenttypesofpopulationdispersion. (11marks)

ASSOCIATIONSBETWEENORGANISMS

70.Ascientistcarriedoutresearchontwospeciesofflourbeetles(Tribolium)andclover
(Trifolium).

Inhisresearchhegrewthebeetlesinthesamemedium anddifferentmediaunderdifferentclimatic
conditions.

Ontheotherhandhegrewtheplantstogetherandseparately.
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Thefollowingarehisfindings:

TableI:

Climate Temperature/oC Relativehumidity/%

Resultsofinterspecificcompetition

Tribolium

castenum

Tribolium

confusum

Hot-wet 34 70 100 0

Hot-dry 34 30 10 90

Warmwet 29 70 86 14

Warmdry 29 30 13 87

Cool-wet 24 70 31 69

Cool-dry 24 30 0 100

(a)Commentontheeffectofchangingtemperatureandrelativehumidityonthepopulationof

Tribolium species. (05marks)

(b)ExplaintheobservedbehaviouroftheTribolium speciesovertime. (10marks)

(c)WhatbiologicalprincipleisillustratedbytheresultintableI? (03marks)

ThegraphbelowshowthevariationofleafareaindexforTrifolium fragiforum andTrifolium
repenswithtime:
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(d)Comparethegrowthof:

(i)Trifolium speciesgrownseparately. (06marks)

(ii)Tribolium speciesgrowntogether. (06marks)

(e)WhydidtheTrifolium speciesgrowntogethernotbehavelikethecaseofthebeetles
above?Giveevidenceforyourdiscussionfrom thegraph. (07marks) (f)
Stateotherecologicalfactorsthatmayaffectthepopulationofthebeetlesandcloverinan
ecosystem. (03marks)
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71.Accordingtofossilrecordsandrecentpublishedobservations,twospeciesofleaf-eatingbeetles

(speciesAandB)haveexistedonanisolatedislandinthePacificOceanforover100,000
years.In1964athirdspeciesofleaf-eatingbeetle(speciesC)wasaccidentallyintroduced
ontheisland.Thepopulationsizeofeachspecieshasbeenregularlymonitoredasshownin
graph1.

Graph1.

(a)ExplainthepatternofpopulationdensityobservedinspeciesC. (07marks)

(b)ExplaintheeffectthattheintroductionofbeetlespeciesChashadonthepopulationdensityof

speciesAandspeciesB. (05marks)

(c)SuggestexplanationforthepatternsofpopulationdensityobservedinspeciesAandinspeciesB.

(04marks)

(d)Withabiologicalexplanation,predictthepopulationdensityofspeciesCin2014.(06marks)

(e)Explainwhyinvasivespeciesareoftensuccessfulincolonizingnewhabitats. (08marks)

Graph2 shows
changesin plantdiversity
followingthe abandonment
ofan agricultural
fieldina certainbiome.

Graph
2.
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(f)Describethedifferencesinplantdiversityshowningraph2. (06marks)

(g)Explainhowthechangesinplantdiversityaffecttheanimalspeciescompositionbetweenyears0

and120. (04marks)ORIGINOFLIFE
ANDSPECIATION

72.(a)Explainthetheoryfortheoriginofspeciesbypanspermia. (06marks)

(b)Describetheevidenceforevolutionprovidedbythegeographicaldistributionofplacental

marsupialandmonotrememammals. (04marks)

(c)Explainhowisolationcanleadtospeciation. (10marks)

EVOLUTIONINEVIDENCE

73.(a)Explainthemoderntheoryofevolutionbynaturalselection.(08marks)

(b)Withnamedexamples,discusshownaturalselectionexplainsthefollowingphenomena:

(ii)Mimicry (05marks)

(ii)Convergentevolution (03marks)

(iii)Parallelevolution (04marks)

POPULATIONGENETICS

74.Inalaboratorypopulationofdiploid,sexuallyreproducingorganismsacertaintraitwas
studied.Thistraitisdeterminedbyasingleautosomalgeneandisexpressedastwo
phenotypes.Anewpopulationwascreatedbycrossing51purebreeding(homozygous)
dominantindividualswith49purebreeding(homozygous)recessiveindividuals.Thetable
belowshowstheresultsobtainedafterfourgenerations.

Generation
NUMBEROFINDIVIDUALS

Dominant Recessive Total

1

2

3

4

51

280

240

300

49
0

80

100

100

280

320

400
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5 360 120 480

(a)Identifyandexplainthechoiceoforganism usedtoperform thisexperiment.(03marks)

(b)Onthebasisofthedatainthetable,suggestexplanationforthechangeinthephenotypic

frequencybetweenthefirstandthirdgenerations. (07marks)

(c)ExplainwhetherornotthispopulationisinHardy-Weinbergequilibrium. (05marks)

Thegraphbelowshowsthedistributionofrootlengthinapopulationofaspeciesofgrass.The
populationinhabitsanareainwhichthesoilwaterisheldmainlybelow20cm.

(d)Explainthetypeofselectioninoperationfrom theinformationgiven.

(3marks)

(e)Describetheevolutionarymechanismsthatcauseachangeinthedistributionofrootlengths.

(3marks)

Thegraphbelowshowsthechangeinfrequencyoftwovarietiesofpepperedmothsinan
urbancentre,from theperiodofindustrialrevolutiontothe21stcentury.
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(f)Describethechangesinpepperedmothfrequencyfortheperiodshown. (5
marks)

(g)Explaintheobservedchangesinpepperedmothpopulationfortheperiodgiven.(13marks)

75.Thefigurebelowshowssomeoftheeffectsofsewageandwastecopperdischargeintoariver.
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(a)Accountfortheobservedchangesin:

(i) Biochemicaloxygendemand.

(ii)Concentrationofions.

(iii)Populationofmicro-organisms

(iv)Populationoffreshwatervertebrates

(b) Withevidencefrom thefigureabove,suggesthowanorganism canbeusedas
apollutionindicator.

(c) Assumingthatchemicalworksalsoemitheat,suggestthepossibleeffectson
theriver’s:(i)Chemicalcontent.

(ii)Compositionoforganisms.

76.ThefigurebelowshowstheenergyflowinasimplefoodweboffiveorganismsA,B,C,D
andE.
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(a)Whatismeantbytheterm foodweb? (3Marks)

(b)ExplaintheextenttowhichthepopulationsoforganismsA,B,DandEmightbeaffectedovertime
iforganism Cweresuddenlyremovedfrom thefeedingrelationshipabove. (12marks)

Thedistributionoffourspeciesoforganismsatdifferentdepthsinapondwasinvestigated
andthedatapresentedgraphicallyasshownbelow:

(c)Describethedistributionofthefourspeciesoforganismsinthepond. (10Marks)

(d)Explainthedistributionofthefourspeciesoforganismsinthepond. (15Marks)

QUESTIONSONPRACTICALS

DISSECTION

Ratdissection

Question1 (40marks,60minutes)

YouareprovidedwithafreshlykilledspecimenlabeledR

i) Withreferencetothecoverthebody,givetheimportanceofeachofthestructuretothe

animal. (03marks)

ii) Examinefeetoftheanimal,howaretheyadaptedforitssurvivalinthehabitat(03marks)

b)Dissectthespecimenonthetraytoexposethesuperficialstructuresoftheventralsideof
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theneck,displacethevisibleneckstructuresandtheiraccessorystructureanteriorly.Draw
andlabel

themusculatureoftheneck,chestregionandthoracicregion.
(12marks)

c)Opentheabdomentodisplayvesselsthatcarryblood

Tostructuresresponsibleforchemicaldigestionfrom theheart

From structuresresponsibleforsecretionandexcretionontheleftbacktotheheart.

Drawandlabelyourdissectionexcludingtheheart. (24marks)

Question2

a)i)ObservetheheadofspecimenM from thedorsalview.Drawandlabelthevisible
structuresusedforsensitivity. (06marks

ii)Dissectthespecimentoexposethemusculatureoftheneck,thoraxandforelimbsuptothe

elbows.Drawandlabel. (10marks)

b)Pinthespecimenprovidedventralsideupandmakeamedianlongitudinalcutthroughthe
skinandpinbacktheskin.Carefullyopenupthethoraciccavitybycuttingthroughtheribs
oneithersidetotheneck.

Displaytheheartandassociatedbloodvessels.

Turnovertheheartupsidedownandpinittoyourlefthandside.

Displaythefollowing:

Bloodvesselsthatcarrybloodtotheleftsideoftheheadregion,forelimbsandvisible
structuresinthethoraciccageinundisplacedstate.Drawandlabelyourdissectiontoshow
thepartsyou

havedisplayed. (24marks)

c)Byfurtherdissection,displaytherouteofbloodflowfrom thehindlimb,abdominalback

muscles,andthekidneyontheleft.Drawandlabel (13marks)

Question3

YouareprovidedwithspecimenTwhichisfleshlykilled.

a)Examinethehindlimbandstatethreewaysitisadaptedforthesurvivalofthespecimeninits

habitat. (03marks)

b)Examinetheheadofthespecimenanddrawandlabeltheventralviewoftheanteriorpartofthe

headtoshowthestructuresforsensitivity. (05marks)

c)Dissecttheabdominalregionofthespecimentoexposethebloodvessels.

i)Returningbloodfrom thestructuresforreproductionandsecretion.

ii)Supplyingthestructuresforabsorptionofnutrientsandexcretoryorgans.

Drawandlabel (27marks)

Question4

a) Dissectthespecimenonthetraytoexposethesuperficialstructuresoftheventral
sideoftheneckandtheinternalstructuresofthethoraxinundisturbedcondition.Drawand
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label.(22marks)ii)Proceedwithyourdissectionandopenuptheabdominalcavity.Pulland
fixtheliverlobesanteriorly,turnthestomachupsideanddisplaceittotherightsideofthe
specimen.Drawandlabelthestructurespreviouslyunderlyingthestomach.
(11marks)

b) Dissectthespecimentodisplayvesselsthatcarrybloodfrom structuresresponsible
fordigestionandabsorptionoffoodintheabdomen.Drawandlabelthestructuredisplayed.

(17marks)

c)Byfurtherdissection,

Cutandremovethealimentarycanal,

Displaythebloodvesselsthatdrainthelefthindlimb,kidneyandthegonads.Drawandlabel.
(15marks)

Question5

(a)Youareprovidedwithafreshlykilledrat.Examinetheanimalcarefullyanddescribe:

(i)Structureanddistributionoffur.(06marks) (ii)
Thestructuralfeaturesofthetail.(03marks)

(iii)Outlinethesignificanceofyourobservationsin(a)(i)and(ii)tothesurvivaloftheanimal.

(05marks)

(b)Dissecttheabdominalregion,anddisplaytheinternalstructuresinthispartofthebody.
Deflectliverlobesanteriorly,displaceduodenum totherightandtherestoftheintestine
(ileum)totheleft.Re-arrangethestructuressothatthestructureswithinthemesenterycan
beseenclearly.Cut

andremovestomachandspleen.Drawandlabel. (20marks)

Cockroachdissection

Question1

YouareprovidedwithspecimenK.Examineitcarefullyandanswerthequestionsthatfollow:

a)Placethespecimenventralsideuppermostspreadoutthewingandthenexaminethe
anteriorwingandposteriorwingusingahandlens.

i)Givefourstructuraldifferencesobservedbetweenanteriorwingandposteriorwing.(04marks)
ii)Explainonewaythestructuresoftheanteriorandposteriorwingrelatetotheirfunction.

(04marks)

ii)Cutoffthelefthindlimbandtheoutlinetheadaptationsofthestructuresanteriortothefootof

thehindlimbthatenablestheanimaltoefficientlylocomote. (04marks)
b)Placethespecimendorsalsideuppermost;openuptheabdomenbycuttingalongtheleftlateral

side.Displacethealimentarycanaltotheleft.Immersethespecimeninwaterfully.Drawandlabel

allthebuoyantinternalstructuresvisibleinthespecimen. (15marks)

c)Byfurtherdissection,Dissectthespecimenbycuttingalongtherightlateralsideofthe
thoracicregiontoexposeonlythestructuresattachedontheventralcuticle.Drawandlabelthe
exposed
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structureswiththealimentarycanaldiscarded. (10marks)

Question2

YouareprovidedwithspecimenY,whichisfreshlykilled.

(a)Cutoffappendagesattheirproximalends,removeallthewingsincludingthetegmina.
Describe

thestructureoftheanimal’sbody.(10marks)

(b)Laytheanimaldorsalsideuppermost,cutofftheelytraandthewingsclosetotheirbases.Lift
the10thabdominaltergum.Drawandlabelthevisiblestructuresontheventralcuticlewhenthe

tergum isdisplaced. (4marks)

(c)Statethesexofthespecimen.Describetheexternalstructuresusedfordeterminingthesex.(2
marks)

Question3

(a)Youareprovidedwithafreshlykilledcockroach,labeledspecimenQ.laytheanimalventralside
uppermost.Observethestructuresposteriortothepointofattachmenttothecercus.

i)Countandrecordthenumberofabdominalsegmentsvisibleinthisregion. (01mark)

ii)Drawandlabel (04marks)

(b)Laytheanimaldorsalsideuppermost.Cutthroughtheleftlateralsideoftheabdomen
andthorax,leavingtheanteriormostsegmentoftheanimalintact.Liftthedorsalcuticleand
displaceittoonesideofthespecimen.Coverthedissectionwithwaterandclearawaythe
fatbodiesanddisplacethealimentarycanaltotherightofthespecimen.Drawandlabelthe
exposedstructuresonbothcuticles.(18marks)

Question4

Youareprovidedwithafreshlykilledcockroach.

(a)Cutofftheantennafrom itsbase:

(i)Measureandrecordthelengthoftheantennaandtherestofthebody (02
marks).

(ii)Whatisthesignificanceoftheratioinpromotingthesurvivaloftheanimal (02marks)

(b)Examinetheantennaanddescribeitsstructuralfeatures. (05marks)

(c)Explainthreewaystheantennaissuitedtoitsfunctions. (03marks)

(d)Identifythesexofthecockroach,anddrawandlabelthoseexternalfeatureswhichyouusedto

determinethesexofthecockroach.(4marks)

(e)Removethewingsofthespecimen.Pindownthespecimenwiththedorsalsideuppermost.Liftthe
freeedgeofthetergum inthemiddleoftherightlateralsideofabdomen.Cuttheanterioredgeof
thetergaandremoveallthetergaexceptthoseposteriortothemiddleoftheabdomen.Avoid
damagingtheorgans.

(i)Listallthevisibleorgansafterremovingtheterga.(4marks)

(ii)Makeafullylabeleddrawingofthedigestivesystem. (8marks)



TCNBIOLOGY

(54/54)-A-Biology

(f)Cutoffthetegmina,posteriorwings,antennaeandlimbs,Placethespecimendorsalside
uppermost,cutthroughitsrightlateralsideanddissecttoexposethestructureswithinthe
abdominalandthoracicregions.Displacethesalivaryglandstotherightofthespecimen.
Displacethealimentarycanaltotheleft.Removeallunnecessarytissuetodisplaythe
alimentarycanalandthestructuresontheventralcuticle.Drawandlabelstructuresexposed
inyourdissection.

(18marks).

5.(a)Usingahandlensexaminethecompoundeye,fenestra,antennarypitandantenna.Describe

theirstructuralfeatures. (06marks)

(b)Examinetheheadregion,searchforthemouthparts,describetheirrelativepositionsand

associatedstructuralfeatures. (06marks)

b)Usingalowpowermicroscope,examinetheventralviewofthepretarsus.

(i)Describethestructureofthepretarsus (3marks)

(ii)Drawandlabel (4marks)

(c)Placetheanimalventralsideuppermost.Drawandlabeltheposteriorendofthe
abdomen

togetherwithitsassociatedstructures. (3
marks)

(d)Placethespecimendorsalsideuppermost,cutthroughthelefthandedgeofthe
exoskeletonoftheabdomenanddissecttoexposethestructureswithintheabdominal
region.Displacethealimentarycanaltotheleftoftheanimal.Removetheunnecessary
tissuedisplayallthepartsofthealimentarycanalandstructuresonthedorsalcuticle.
Drawandlabel.

(18marks)

Toaddissection

Question1

YouareprovidedwithafreshlykilledspecimenlabeledW.studyitandanswerthequestionsthat
follow.

a)i)Namethepeculiarfeaturethatcanaidintheidentificationofitshabitat (01mark)

ii)Explainbrieflytheimportanceofthefeaturesnamedina)i)above (021/2

marks)

b)Givethreewaysinwhichthecoveringoftheanimal’sbodyisadaptedforitssurvival.(03
marks)

c)Laythespecimenonitsbackwithitshindlimbsawayfrom you.Cutthroughtheanglesof
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thejawstoseparate.

i) Openthemouthwidely.Drawandlabeltheinnersideofthelowerjawandfloorofthe
mouth.

ii)DescribeanactivitywhichyouaregoingtousetoestablishhowthestructuresinC(i)
aboveareadaptedtotheirfunctionsandexplainbrieflyyourfindings.

Descriptionoftheactivity

Explanation

d)Proceedtopinupthespecimenandcarryoutanormaldissection.

i) Exposetheheartturned
forward,theroutsofthe
bloodvesselsandthemain
tributariesthatbringblood
from therightsideandtaking
bloodawaytotheleftside.

ii) Pulltherightlungoutandpin
iii) Cutoffthelowerjaw

iv) Deflectthealimentarycanaltoyourleft,lifttheleftkidneyovertherightandpinto
displaybloodvesselssupplyingthedigestivesystem andthekidneys.

v) Cutoffandremovetheileum andtherectum.

vi) Cutoffandremoveothervisceralstructuresposteriortothekidneysandventralto
exposestructuresattachedonthevertebralcolumn.Makeonedrawingofthis
dissectionandlabel. (29
marks)Question2

YouareprovidedwithspecimenK(Toad)whichisfreshlykilled. (03marks)

a)Observetheforeandhindlimbs.Statethreeobservablestructuraldifferencesbetweenthem.

b)Putthespecimenventralsideuppermostonadissectingboardandpinwithlimbsfully
stretched.Dissecttopullouttheskinfrom thebodywallandupperregionoflimbs.

i)Observetherighthindlimb,drawandlabeltheobservablethighmusclestogetherwiththe
remainingpartoflimbwhichshouldnotbelabeled.

(06marks) ii)Howsignificantisthestructureofthehindto
locomotion. (03marks) iii)Howistheskinadaptedto
gaseous? (02marks)

c)Byfurtherdissection,displaythebloodvesselsdrainingbloodfrom thethoracicandabdominal
cavityorgansbacktoananteriorlydisplacedheart.Deflectthealimentarycanaltotheleftofthe
specimen.Drawandlabelyourdissection.
(26marks)

Question3.

YouareprovidedwithspecimenKwhichisfreshlykilled.

(a)Examinethedorsalpartoftheskinandthefootofthehindlimbs.Howistheir
structurerelatedtofunctionforthesurvivaloftheorganism initshabitat?

(i) Dorsalpartofskin
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(01mark)

(ii) Footofhindlimbs
(02marks)bi)Dissectthespecimentodisplaybloodvesselsthat

(i) Drainbloodfrom theheadregion

(ii)Supplybloodtothelungs

Drawandlabelthevesselsonthelefthandsideofthespecimenincludinganundisplacedheart.

(13marks)

(ii)Bycarefullylooseningthetissue,cutouttherectum andlowerpartoftheileum without
damagingthecapillariesaroundit.Displacetheremainingpartofalimentarycanaltotheleft
ofspecimenandliverlobessidewaystodisplaybloodvesselsthatdrainbloodfrom the
abdominalregionbacktoanundisplacedheart.Drawandlabelthevisiblestructureswithin
theabdominalregion. (23marks)


