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MARKINGGUIDEP530/22018

1.(i)Similarities

 Populationsizeofbothtribolium andoryzaephilusreachesmaximum

 Populationsizeofbothtribolium andoryzaephilusincreasesatthestartofexperiment

Differences

Populationsizeoftribolium Populationsizeoforyzaepilus

 Reachesmaximum later  Reachesmaximum earlier;

 Doesnotreachapeak  Attainsapeak;

 Higherthroughouttheexperiment  Lowerthroughouttheexperiment;

 Increasesrapidlyatthestartofthe

experiment

 Increasesgraduallyatthestartofthe

experiment;

 Increasesgraduallyinthemiddleofthe

experiment

 Decreasesgraduallyinthemiddleof

theexperiment;

 Increasegraduallyandthenrapidlyat

theendoftheexperiment

 Decreasesgraduallytoextinctionat

theendoftheexperiment;

1mark@,max06marks

(ii)Similarities

 Populationsizeofbothtribolium andoryzaephilusattainsapeak;

 Populationsizeofbothtribolium andoryzaephilusincreaseatthestartofthe

experiment;

 Populationsizeofbothtribolium andoryzaephilusdecreaseafterthepeak;

 Populationsizeofbothtribolium andoryzaephilusincreasesgraduallyinthemiddle;

 Populationsizeofbothtribolium andoryzaephilusincreaseatthestartofthe

experiment;

Differences

 Populationsizeoftribolium Populationsizeoforyzaephilus

 Attainsahigherpeak  Attainsalowerpeak;
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 Attainsapeakearlier  Attainsapeaklater;

 Increasesrapidlyatthestartofthe

experiment

 Increasesgraduallyatthestartofthe

experiment;

 Decreasesrapidlyafterthepeak  Decreasesgraduallyafterthepeak;

 Higherthroughouttheexperiment  Lowerthroughouttheexperiment;

 Increasesrapidlyattheendofthe

experiment

 Decreasesgraduallyattheendofthe

experiment;

1mark@,max

07marks

(b)(i)Populationsizeoftribolium increasesrapidlyasthatoforyzaephilusdecreasesto

extinctionduetohigherreproductivepotential/growthrateoftribolium;henceputting

oryzaephilusatadisadvantageintermsofcompetitionforfood/flour;

Attheendoftheexperimentthepopulationsizeoftribolium increasesrapidlyintheabsenceof

oryzaephilus;duetoreducedcompetitionforfood/flour/habitat; 1mark@,max

04marks (ii)Glasstubingsprovideamicrohabitatfor

oryzaephilusandhencegivingitsomeadvantagetocompetewithtribolium;

Inthemiddleoftheexperiment,populationsizeoforyzaephilusincreasesgraduallyasthatof

tribolium isdecreasingrapidlyduetoincreasedinter-specificcompetition;

Attheendoftheexperimentpopulationsizeoftribolium increasesrapidlyasthatof

oryzaephilusdeceasessincetribolium isabettercompetitor;

Howeverpopulationsizeoforyzaephilusdoesnotdecreasetoextinction;duetosome

oryzaephilusavoidingdirectcompetitionfrom tribolium byutilisingthemicrohabitatsprovided

bytheglasstubings;

1mark@,max05marks

(c)(i)Gauase’scompetitiveexclusionprinciple;wheretwodifferentspeciescompetingforthe

sameresource;cannotco-exist;sotheweakerspeciesisoutcompetedtoextinction;

1mark@,max04marks

(ii)Resourcepartitioning;wheretwodifferentspeciessharethesameresource;allowco-

existence;sobothspeciessurvive;

1mark@,max04marks

(d)Harmfultobothspecies;astheydon’tadequatelyutilisetheresourcesastheywoulddoin

theabsenceoftheotherspecies;
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Importantinspacingoutindividuals;inareaswheretheycanadequatelyobtainresources;

Allowsnichedifferentiation/specializationpreventingnicheoverlap;

1mark@,max05marks

(e)(i)Populationsizeoftribolium wouldcontinueincreasing;asthatoforyzaephilusdecreases;

Populationofbothtribolium andoryzaephiluslaterdecreasestoextinction;duetofood

resourcesbecomingscarce;andduetoaccumulationofwastes;

1/2mark@,max

021/2marks

(ii)Populationoforyzaephiluswouldincreaserapidlythanwhenmixedwithtribolium;toa

carryingcapacity;whereitstabilizes;andlaterdecreases;duetoscarcityoffood;

1/2mark@,max

021/2marks

SECTIONB(60marks)

2(a)(i)Increasedselectionpressureoccursunderharshconditions;suchas

predation/competition/diseases/veryhottemperatures/verycoldtemperaturesetc;

Whenthepopulationislargeresourcesbecomescarceleadingtostiffintra-specificcompletion;

causingalargenumberofpoorlyadaptedindividualstodieduetostarvation/predation;

Onlytheindividualswelladapted/specialisedatobtainingfood/avoidingpredationsurvive;

leadingtoreducedvariabilityandthepopulationbecomesuniform;

1mark@,06marks

(ii)Stabilizingselectioneliminatesextremesofaphenotypicrange;andselectsforthe

intermediates;enhancingtheirreproductivesuccessoftheintermediates;

Byselectingphenotypesclosetothemean;stabilizingselectionreducesvariationinthe

population;andthereforereducestheopportunityforevolutionarychange;

Acceptillustrations 1mark@,max

06marks

(b)Homologousstructureshavethesamebasicplaninthedifferentorganismsbutmodifiedto

perform differentfunctions/servedifferentniches;forexamplethepentadactyllimbin
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vertebrates;likeinmonkeysthedigitsareelongatedforgraspingtreebranchesandinmanthe

samepentadactyllimbismodifiedformanipulation;

Alsothebasicstructureofallflowersconsistsofpetals,sepals,carpelsandstamens;yet

numberofpetalsandotheraspectsdiffer;

Somehomologousstructuresarereducedinsizeandthesearecalledvestigialstructures;

Homologousstructuresandvestigialstructuresshowthatorganismspossessingthem

descendedfrom acommonorigin;andthisconfirmsdivergentevolution;

Analogousstructureshavedifferentbasicstructuresbutaremodifiedtoperform thesame

function;forexamplewingsofinsectsandwingsofbirds/eyesofmammalsandthoseof

cephalopodsetc;analogousstructuresconfirm convergentevolution;

1mark@,max08marks

3(a)

 Meristematictissuesconsistofsmallcuboidcellswithdensecytoplasm;

 Thinwalls;

 Manysmallvacuoles;

 Undifferentiatedplastids;

1mark@,max03marks

(b)

Apicalmeristems Lateralmeristems

Causeincreaseinheight/lengthoftheplant Causeincreaseingirth/diameter/widthofthe

stem;

Leadtoformationofprimarytissues Leadtoformationofsecondarytissues;

Locatedatrootandshoottips Locatedinsidethesidesofastem;

1mark@,max03marks

(c)Xylem parenchymatissue;hasspherical/polygonalcells;thatform radialsheets/medullary

raysforsupport;

Parenchymatissuehascellswithaflexiblemembrane;thatallowthecellstoexpandand

becometurgid;withcellscloselypacked;henceofferinghydrostaticsupport;

Collenchymatissue;haspolygonal/rectangularcells;thathavecellulosecellwall;tooffertensile



5

strength;andcompressionalstrength;forextrasupport;

Sclerenchymatissue;intheform offibres;islignified;elongated;andlongitudinallyarrangedin

sheets/bundlesforsupport;

Stonecells/sclereidsarealsoaform ofsclerenchyma;whicharealsolignified;spherical;

arrangedingroups;toofferfirmness;

Xylem alsocomprisesofthetrachieds;andvesselelements;thatarealsolignifiedtooffer

strength;

Instemsvesselsareattheperipheralofthestem forsupport;

Trachiedshavetaperingendsthatinterlockwithneighboringtrachiedsforfirm support;

Inrootsvesselsrunlongitudinallyasseparaterodstoresistcollapsingduetotuggingstrains

causedbybendingofaerialparts;

Maturexylem completesdevelopmentbyannular;orspiral;orreticulatelignificationtoincrease

support;

1/2mark@,max14marks

4(a)(i)LetBrepresentalleleforbroadabdomen;

LetArepresentalleleforlongwing;

Letbrepresentallelefornarrowabdomen;

Letarepresentalleleforvestigialwing;

LetXXrepresentthegenotypeforfemaledrosophila;

LetXYrepresentthegenotypeofmaledrosophila;

½mark@,03marks

Parentalphenotypes:Vestigialwinged,broadabdomenmale;xlongwinged,narrowabdomen

female;

Parentalgenotypes: XaBY x XAbXAb ;

Meiosis:

Gametes: XaB , Y XAb , XAb ;

Random fertilisation;

F1genotypes: XaBXAb, XAbXaB, XAbY, XAbY ;

F1phenotypes;2longwinged,broadabdomenfemaleflies;:2longwinged,narrowabdomen
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maleflies;

½mark@,04marks

(ii)F1genotypes: XAbY ; x XAbXaB ;

Meiosis:

Gametes: XAb , Y XAb , XaB ;

Random fertilisation;

F2genotypes: XAbXAb, XAbXaB, XAbY, XaBY ;

F2phenotypes:1longwinged,narrowabdomenfemalefly;

1longwinged,broadabdomenfemalefly;

1longwinged,narrowabdomenmalefly;

1vestigialwinged,broadabdomenmalefly;

½mark@,04marks

(b)Thelackof1:1:1:1ratioisanindicationofcrossingoverbetweenthegeneforwinglength

andthatforsizeofabdomen;

1mark

Parentalphenotypes:Vestigialwinged,narrowabdomenmale;xlongwinged,broadabdomen

female

Parentalgenotypes: XabY x XAbXaB ;

Meiosis:

Gametes: Xab , Y XAB, XAb, XaB ,Xab ;

Random fertilisationbypunnettsquare:

XAB XAb XaB Xab;

Xab XABXab XAbXab XaBXab XabXab;

Y XABY XAbY XaBY XabY;

Phenotypes:35longwinged,narrowabdomenflies:17longwinged,broadabdomenfly:36

vestigialwingedandnarrowabdomenfly:18vestigialwingedandbroadabdomenflies;
1/2mark@,Max04½marks

(c)
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 Breedquickly/maturefaster;

 Breedthroughouttheyear;

 Haveonly4pairsofchromosomes;

 Havegiantchromosomesintheirsalivaryglands;

 Sexcaneasilybedistinguished;

 Cheaptoculture;

5(a)

 Bodysize;Smallorganismshaveahigherheartratethanlargeronesduetotheirhigher

metabolicrate;

 Age;Youngorganismshavehighermetabolicrateduetorapidgrowthandhencehigher

heartrate;

 Environmentaltemperature;Increaseintemperatureincreasesmetabolic/respiratory

rateleadingincreaseinheartratetoeliminateexcesscarbondioxideandtosupply

metabolites;

 Stateofhealth;Illnessincreasesheartrateduetoincreasedtemperatureandcarbon

dioxide;

 Exercise;increasesmetabolicrateleadingtoincreaseinheartrateinordertosupply

nutrientstomusclesandtoeliminatecarbondioxide;

 Stateofemotion/levelofhormones/drugs;increaseheartbeatcausingsupplyofmore

nutrientstotissues;

 Sex;heartrateishigherinmalesthanfemalessincemalesarepoorlyinsulatedleading

tohighermetabolicrate;

Any4factors,½markforafactor,1markforcorrectexplanation,max06marks

(b)(i)Wavesofexcitation/stimulationareinitiatedbythesino-atrionode(SAN);thepacemaker;

From theSANwavesofexcitationspreadacrossbothatria;causingthem tocontractatthe

sametime;

From theatriathewavesofexcitationreachanotherspecialgroupofmusclesfibrescalledthe

atrio-ventricularnode(AVN);andthenspreadtopurkinjefibres/purkynetissuesviabundleof

His;from wheretheyspreadacrossbothventriclescausingthem tocontractsimultaneously

startingfrom theapex;

Heartbeatiscontrolledbythenervoussystem;viathesympatheticnerveandvagusnervethat
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areconnectedtotheSAN;

SympatheticnervesendsimpulsestotheSANthataccelerateheartbeat;andvagusnerve

bringsimpulsesthatslowdownheartbeat;

1mark@,max10marks

(c)

 Pumpingactionoftheheartforcesbloodthroughthethinwalledveins;

 Contractionofskeletalmusclessqueezesbloodinveinstoflowtowardstheheart;

 Valvesinveinspreventbackflowofbloodandallowbloodflowinonedirection;

 Inspiratorymovementscreateanegativepressureininthethoraciccavityhenceblood

flowstowardstheheart;

 Gravitycausesbloodinorgansabovethehearttoflowtowardstheheart;

1mark@,04marks

6(a)

 Canliveinawiderangeoftemperatures;hencecanliveinawiderangeofhabitats;

 Canmovelongdistances;

 Caneasilyobtainfoodsincetheyarealwaysactive;

 Youngoneshavehighersurvivalratesincetheyarebornactive;

1mark@,max03marks

(b)

 Metabolicrateincreases;generatingmoreheat;

 Arteriolesintheskin;constrict;lessbloodflowsneartheskinsurface;reducingheat

loss;byconvection/radiation/conduction;

 Hairsstanderect;trapalayerofair;whichinsulatestheskin;

 Skeletalmusclescontract/shiveringoccurs;generatingmoreheat;

 Sweatingceases;reducingheatloss;throughevaporation;
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 Decreaseinbodysurfacearea/huddling;reducesheatloss; ½mark@,max08

marks

(c)(i)Thermoreceptorsintheskin;detecttemperaturechanges;

Coldthermoreceptorsdetectdecreaseintemperature;andheat/hotthermoreceptorsdetect

increaseintemperature;

Thermoreceptorsareconnectedtothebrainbynerves;andthereforesendimpulsestothe

brain/controlcentreaboutchangesinskintemperature;andthecontrolcentresendsstimulate

appropriatecorrectivemeasures;toreturnthetemperaturebacktonorm;

½mark@,max04marks

(ii)Thehypothalamusinthebrain;detectschangesintemperatureofbloodpassingthroughthe

brain;

Whentemperatureincreasesabovenorm stimulatestheheatlosscentre;inthe(anterior)

hypothalamus;thatstimulatescorrectivemeasures;todecreasetemperaturebacktonorm;

Decreaseintemperatureofbloodflowingthroughthebrainbelownorm stimulatestheheat

gaincentre;inthe(posterior)hypothalamus;whichstimulatescorrectivemechanismsthat

increaseheatgain;toraisetemperaturebacktonorm;

½mark@,05marks


