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BIOLOGY
K.C.S.EPAPER231/21995

PRACTICAL
QUESTIONS

1. YouareprovidedwithaspecimenlabelledK.Withthehelpofahand

lensexaminethespecimen.

a) (i) Statethephylum towhichthespecimenbelongs

(ii) Usingtheobservablefeaturesonly,nametheclasstowhich

thespecimenbelongs.

(iii) Giveyouranswerin(a)(ii)above

b) Usingtheobservablefeatures,onlystatehowtheanimal

isadaptedtolivinginitshabitat.

c) CutthreeofspecimenKintotinypieces.Placethepiecesintoaboiling

tube.Add5m ifwater.Boilforfiveminutes.Decanttheextractintoa

cleantesttube.

Usingthereagentsprovided,identitythefoodsubstancesinthe

extract.Recordthefoodsubstancesbeingtestedforobservationsand

conclusionsinthetablebelow.

Food

substance

procedure observations Conclusion

Protein

Reducing

sugar
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2.YouareprovidedwithaspecimenlabeledM.Makealongitudinal

sectionthroughtheflower.

a) (i) Drawandlabelthelongitudinalsectionoftheflower.

(ii) Statethemagnificationofyourdrawing

b) (i) Nametheagentofpollinationoftheflower

(ii) Statetwoways,whichtheflowerisadaptedforpollinationby

theagentnamedinb(i)above.

3. YouareprovidedwithspecimenslabeledN,PandQ.examinethem.

a)Withareasonineachcase,statewhethertheanimalleavesinadryor

moistenvironment.

Animal Typeof Reason

Environment

N

P

Q

b)Withareasonineachcase,statethetypeoflocomotioneachanimalexhibits.

Animal Typeoflocomotion Reason

N

P

Q

c) (i) Adult/imago;

(ii) LarvaRej;maggot
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BIOLOGY
K.C.S.EPAPER231/21996

PRACTICAL
QUESTIONS

1.YouareprovidedwithaspecimenlabelledD,whichispartofaplant.

a) (i) Usingexternalfeaturesonly,identifythepartofplantleaf.

(ii) Givethreereasonsforyouranswerina(i)above.

b)Peelofftheepidermisofthelowersurfaceofthespecimen.Mountaportion

oftheepidermisinadropofwateronamicroscopeslide.Stainwith

methyleneblue,coverslip,observethespecimenunderhighpowerobjective

andcountthenumberofstomatainthefieldofview.Recordthenumberof

stomatainthetablebelow.Repeatthecountingofstomatatwotimes,each

timemovingtheslidetoanotherfieldofview.Recordthenumberofstomata

foreachfieldofviewinthetable.

Fieldofview Numberofstomatain Eachfieldofview

Lower Upperepidermis

1.Highpower

2.Highpower

3.Highpower

Averagenumberof

stomata

c) Repeattheprocedurein(b)aboveusingapeelingoftheupperepidermis.

Recordthenumberofstomatainthetable.

d) Recordthefollowingfrom themicroscopeyouusedtocountthestomata.

(i) Magnificationofeyepiecelensx10/x15

(ii) Magnificationofobjectivelensusedx40/x45

(iii) From thedataind(i)and(ii)above,calculatethetotal

Magnification.Showyourworking.

e) Accountfortheaveragenumberofstomataoneachsideofthespecimen.

Upperepidermis-

Lowerepidermis–
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2. YouareprovidedwithaspecimenlabeledH,whichisapieceofmammalian

intestine.Squeezethecontentsinthelumenintoatesttube.Add3mlofwaterand

shakethecontents.

Reservethepieceofintestineforquestion(b)

a) (i) Usethereagentsprovidedtotestforthepresenceof

Starch,proteinsandreducingsugarsinthecontents.

Recordtheprocedures,observationsandconclusionsin

thetablebelow.

Foodsubstance procedure Observations Conclusion

Starch

Proteins

ReducingSugars

(ii) Accountfortheresultsobtainedin(a)(i)above

b) CutspecimenHalongitslengthtoexposetheinnersurface.

(i) Feeltheinnerandoutersurfacesofthespecimen.Record

yourObservations.

Innersurface-

Outersurface:Smooth

(ii) Accountforyourobservationsoftheinnersurface.

3.YouareprovidedwithaspecimenlabeledJ.

a) Usingobservablefeaturesonly,identifytheclasstowhichthe

specimenbelongs.

Usetheobservablefeaturesusedtoidentifytheclass,whichthe

Specimenbelongs.

(i) Presenceoffins

(ii) Presenceofscales/overlapping

(iii) Presentgills/operculum

(iv) Presenceoflateralline
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b) Strokethespecimenonthelateralsidefrom theheadendtothe

tailend.Repeatthestrokingfrom tailendtoheadend.

(i) Recordyourobservations

(ii) Observethearrangementofthescales.RecordyourObservations

(iii) Statethesignificanceofthearrangementofthescales.

c) i)Cutandremovetheoperculum toexposethegills.Removeonecomplete

gillfrom thespecimenandplaceitinaPetridishcontainingenough

watertocoverit.Examinethegillusingahandlens.

(ii) Howisthegilladaptedtoitsfunction?
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BIOLOGY
K.C.S.EPAPER231/21997

PRACTICAL
QUESTIONS

1.YouareprovidedwithaspecimenlabeledQ.Makeatransversesectionofthe

specimen.

(a)(i)Drawandlabelthesection

(ii)Workoutthemagnificationofyourdrawing

(b)WhattypeoffruitisspecimenQ?

(c)Sliceoffabout2cm thickdiscfrom thespecimen.Peelit.Placepieceintoa

beakerandmashitintopasteusingaglassrod.Add20mlofdistilledwater

andstir.Tieoneendofthetransparenttubingprovided.Decanttheextract

intothetubingandtietheotherendtightly.

ENSURETHEREISNOLEAKAGEANDBOTHENDSOFTHETUBING

Rinsetheoutsideofthetubingwithwater.Immersethetubingwithits

contentin100mlbeakercontainingiodinesolution.Allowstandingfor20

minutes.

(i)Recordyourobservationsinthetablebelow.

Beforetheexperiment

Aftertheexperiment

(ii)Accountfortheresultsobtainedinc(i)above
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2. Belowisaphotographofadissectedmammal.Studythephotographandanswer

thequestionsthatfollow
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(a)Namethestructureslabeled

(b)(i)statethefunctionsofthestructurelabeled

F1–

F2-

(ii)Withreasons,statethesexofthedissectedmammal

(c)(i)Namethedissectingtoolplacedattheanteriorendofthemammal

(ii)Statetheuseofthetoolduringadissection

(d) Theactuallengthofthetoolyouhavenamedinc(i)is15cm.Measurethe

actuallengthofthetoolinthephotographandcalculatethemagnification

ofthephotograph.

3.YouareprovidedwithspecimensP1,P2,P3,P4,P5,P6,P7,P8,P9andP10

Belowisadichotomouskey,whichcanbeusedtoidentityspecimenP1–P9.

(a)Identifythespecimensusingthekey.Indicatethestepsfollowedtoidentifyeach

specimen.

1a;Leafsimple goto3

b;leafcompound goto2

2a;Leaflobbed Oxalidaceae

b;Leafwithunlobbedleaflets goto8

3a;Leafparallelveinedorwithaspine goto4

b;leafnet-veined goto6

4a;leafsucculent goto5

b;Leafnotsucculent Graminae

5a;Leafwithsheath Commelinaceae

b;leafwithoutsheath Agavaceae

6a;leafroughontheuppersurface goto9

b;leafsurfacesmoothorhairy goto7

7a;leafsurfacesmooth Anacardiaceae

b;Leafsurfacehairy Solanaceae

8a;leafletsmarginsserrated Compositae
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b;leafletsmarginssmooth Mimosaceae

9a;Leafsurfacenotspiny Verbanaceae

b;Leafsurfacespiny Rosaceae

Specimen Identity StepsFollowed

P1 …………….. ………………..

P2 …………….. ………………..

P3 …………….. ………………..

P5 …………….. ………………..

P6 …………….. ………………..

P7 …………….. ………………..

P8 …………….. ………………..

P9 …………….. ………………..

(b)Usingarazorblade,makeathinsectionofthepetioleofspecimenP10.

Stainthesectionmethyleneblueandmountonamicroscopeslide

Observeusingthehandlens

(i)Makealabeledplandiagram ofthesection

(ii)From yourobservationsofthesection,towhichclassdoesthespecimen

belong?

Class

Reason
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BIOLOGY
K.C.S.EPAPER231/21998

PRACTICAL
QUESTIONS

1.YouareprovidedwithspecimenlabeledM andN.Examinethem.

(a) DescribethearrangementofthestamensinspecimensM andN.

(b) Carefullyremoveonestamenfrom specimenM.Examineitusingahand

lens.Drawandlabelit.

(c) Removeanotherstamenfrom specimenM.Cuttheanthertransverselyinto

twoequalparts.Tapthepollengrainsfrom thelowerhalfontoa

microscopeslide.

Addadropofiodine.Placeacoverslipandpressonthecoverslipgently

tospreadoutthepollengrains.Observethepollengrainsundermedium

power.

i. Drawonepollengrain.

ii. Statethemagnification

(d) Removeanantherfrom specimenN.Placeitonamicroscopeslide.Adda

dropofiodine.Coverwithacoverslip.Pressgentlyonthecoverslipto

spreadoutthepollengrains.Observethepollengrainsundermedium

power.

Drawonepollengrain

StatethemagnificationX100

(e) Statetwoobservabledifferencesbetweenthecorollaofspecimen

NandM

(f) Statefourobservabledifferencesbetweenthecorollaofspecimen

M andN

2.YouareprovidedwithasolutionlabelledL,starchsolutionandsodium chloride

intwodifferentconcentration0.1%and1.4%.Place3mlofstarchsolutionin

testtubeslabelled1,2and3.Add3dropsof0.1%sodium chloridetothetest
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tubelabelled3.

Add3mlofsolutionLtoeachtesttubelabelled2and3

(a)Placeadropofthecontentsfrom eachtesttube1,2and3,onawhitetile.

Toeachdropaddiodinesolution.Recordyourresultsinthetablebelow.

Testtube Observationatstartof

experiment

Observationatendof

experiment

(b)Placethetesttubeinwaterbathmaintainedat370C.Allowtostandfor30

minutes.Placeadropfthecontentsfrom eachtestonawhitetile.Toeach

dropaddiodinesolution.Recordyourobservationsinthetable.

(c)AddequalamountsofBenedict’sSolutionintesttubeslabelled2and3boil.

Recordyourobservations

(d)Whywasthetesttubelabeled1includedintheexperiment?

(e)Accountfortheresultsintesttube1,2and3attheendoftheexperiment.

(f)SuggesttheIdentityofsolutionL

(g)Whywerethetesttubesplacedinawaterbathmaintainedat370C?

3.YouareprovidedwithspecimenslabeledRandS.Examinethem.

(a)(i)Namethephylum andtheclasstowhichthespecimensbelong

(ii)Statetwodistinguishingfeaturesfoundinthemembersof

(b) StatetwodifferencesbetweenthewingsofspecimenRandS

(c) Removeonewholehindlegsfrom specimensRandS.

Drawandlabelthem.
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(d) DrawandlabelthefrontviewoftheheadofspecimenS.

BIOLOGY
K.C.S.EPAPER231/21999

PRACTICAL
QUESTIONS

1.YouareprovidedwithspecimenslabeledSandT.drawaplandiagram ofthe

cutsurfaceofspecimenS.labelit.

(b)OpenspecimenTlongitudinally.StatethreedifferencesbetweenspecimenSandT

(c)Withreasonsineachcasestatethetypeoffruitandmethodofdispersalfor

specimenSandT

2.YouareprovidedwithspecimenlabeledX,YandZ

(a)Identifythespecimens

(b)Namethepartofthemammalianbodyfrom whichthespecimenswere

obtained.

(c)MakeadrawingtoshowhowX,Y,andZarearticulated

Statethemagnificationofyourdrawing

(d)Withreasonsnamethetypeofjointformedattheproximalanddistalendsof

SpecimenY

(e)WhatisthesignificanceofthepartlabelledW

(f)YouareprovidedwithaspecimenlabeledR.Examineit

(i)Nametheobservablefeaturesthatadaptthespecimento:

Forwardmovement
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3. Youareprovidedtestforthefoodsubstancesinthesuspensioninthetablebelow.

(a) Usingreagentsprovidedtestforthefoodsubstancesinthesuspension.In

thetablebelow,recordthefoodtested,yourprocedures,observationsand

conclusions.

FoodSubstance Procedure Observation Conclusion

Starch

Reducingsugar

Noreducingsugar

Protein

(b) NametwoenzymesthatmayberequiredtodigestsuspensionM inthe

alimentarycanalinhumanbeings.

(c) Statetheroleofhydrochloricacidandsodium hydrogencarbonateinthe

experiment.
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BIOLOGY
K.C.S.EPAPER231/22000

PRACTICAL
QUESTIONS

1 (a)YouareprovidedwithaspecimenlabeledD

(i)NamethespecimentowhichthespecimenbelongArthropoda

(ii)Statethreecharacteristicsfoundinthemembersbelongingtothephylum

(b)(i)Nametheclasstowhichthespecimenbelongs

(ii) Statefourcharacteristicsfoundinthemembersofclass

(c) Remove,draw,andlabelthemouthpartsusedfor:

(i) Bitingandchewingfood

(ii) Holdfood

(iii) Feelingandtastingfood

(c) Examinethewingsofthespecimen.Statethedifferencesbetweenthem.

2.YouareprovidedwithspecimenslabelledE,FandG.

(a)WithreasonsstatewhichpartofplantarespecimensE,FandG.

MakealongitudinalsectionthroughG

(b)Drawandlabelthespecimen

(c)(i)namethevitaminpresentinspecimenE

(ii)Whataretwofunctionsofthevitaminnamedin(c)(i)above.

(d)StatethreedifferencesinspecimenFandG

3. YouareprovidedwithasubstancelabelledH.Filterthesubstanceandcollect

filtrate.Filtrationisexpectedtobecompleteafterabout30minutes.Using

thereagentsprovided,testforthefoodsubstancesintheresidueandthe

filtrate.

Recordyourprocedures,observationsandconclusionsinthetablebelow.
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BIOLOGY
K.C.S.EPAPER231/22001

PRACTICAL
QUESTIONS

1. Youareprovidedwithaportionoftheonionbulb.Removeonefleshyleaf

from theportion.Peeltheepidermisfrom theinnersurfaceoftheleaf.

Placeitinadropofwateronaslide.Placeacoverslipontheepidermis.

Placeonedropofiodinesolutionatoneedgeofthe coverslip.Usinga

blottingpaperdrainofexcessiodinesolutionandwaterfrom theopposite

edgeofthecoverslip.Observetheepidermisunderlowpower,thenunder

medium power.

(a)Drawandlabelthetwoneighbouringcells

(b)Whyisthestainingoftheepidermisnecessary?

(c)Workoutthelengthandthewidthofonecellasseenundermedium power.

(d)PlaceadropofliquidLattheedgeofthecoverslip.Draintheliquidform

theoppositeedgetoallowitflowacrosstheepidermis.Leavethesetup

foraboutfiveminutes.

Observeundermedium power.

Drawandlabeltwoneighbouringcells

2.YouareprovidedwithspecimenlabelledM andN.examinethem.

(a) Identifythespecimensandstatetheorganism from whichtheywere

obtained

Specimen Part Organism

M

N

(b)DrawandlabelspecimenM

(c)Usingobservablefeaturesonly,explainhowspecimenM isadaptedtoits

function

(d)StatethreedistinguishingfeaturesofspecimenN
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(e)StatethefunctionalrelationshipbetweenspecimensM andN

3. YouareprovidedwithspecimenslabelledP1,P2,P3,P4,P5andP6.A

dichotomous

keyshownbelowcanbeusedtoidentifythem.

1. (a)Leavessimple goto2

(b)Leavescompound Cassia

2. (a)Leavesgreen goto3

(b)Leavespurple Tradescantia

3. (a)Leavesparallelveined Zea

(b)Leavesnetveined goto4

4. (a)Leafmarginserrated goto7

(b)Leafmarginsmooth goto5

5. (a)Leaveshairy Solanum

(b)Leavesnothairy goto6

6. (a)Leavesovate bouganviillea

(b)Leaveslanceolate Mangifera

7. (a)Leavesfleshy goto8

(b)Leavesnotfleshy Hibiscus

8. (a)Leaveswithpointedtip Kalanchoe

(b)Leaveswithroundedtip Bryophylum

(a) Usethedichotomouskeytoidentifyeachoftheplantspecimensprovided.

Ineachcaseshowthesequencethesteps.(e.g1a,2b,5betc)

Inthekeythathavefollowedtarriveattheidentityofeachspecimen.

Specimen StepsFollowed Identity

P1 ……………….. ……..………

P2 ……………….. ……..………

P3 ……………….. ……..………

P4 ……………….. ……..………

P5 ……………….. ……..………

P6 ……………….. ……..………

(b)(i)NamethelikelyhabitatofspecimenP1

(ii)Giveareasonforyouranswerin(i)above

(c) StatethesignificantoftheshinnyuppersurfaceofspecimenP4

(d) ObservethefloralpartsofspecimenP3.Whatisthesignificanceofthe

brightlycolouredstructuresontowhichtheflowersareattached?
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(e) NametwofeaturesthatmakespecimenP5adaptedtoitsenvironment.

(f) NameafeaturethatisusedtoclassifyP6asmonocotyledonousplant
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BIOLOGY
K.C.S.EPAPER231/22002

PRACTICAL
QUESTIONS

1.YouareprovidedwithspecimenslabeledD1,D2,D3andD4.Examinethem

(a)DrawandlabelspecimensD1andD2

(b)Givingreasonsstatetheagentormethodofdispersalofthespecimens.

(c)StatethetypesofgynoeciumsandplacentationofspecimenD4.

2. Youareprovidedwitholiveoil,liquidslabelledL1andL2andanIrishpotato.

LabeltwotesttubesAandB.Place2cm3ofwaterintoeachtesttube.To

testtubelabelledA,add8dropsofliquidL1.Shakebothtesttubes.

Allowtostandforfiveminutes.

(a)(i) Recordyourobservations

TesttubeA

TestytubeB

(ii) NametheprocessthathastakenplaceintesttubeA.

(iii) Statethesignificanceoftheprocessnamedin(a)(ii)abovetoincrease

surfacearea.

(iv) Namethedigestivejuiceinhumansthathasthesameeffectonoilasliquid

L1

Regionofalimentarycanalintowhichthejuicesissecreted

(b) LabeltwotesttubesCandD.place2cm3ofliquidL2intoeach.

Addadropofiodineintoeachtesttube.

(i)Recordyourobservation

(ii)SuggesttheidentityofL2

(iii)Recordyourobservation.
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(iv)Accountfortheresultsin(b)(iii)above

(c)(i)Cutanothercubewhosesidesare1cm from theIrishpotato.

Crushthecube.Placethecrushedpasteintotesttube.

Carryoutfoodtestwiththereagentprovided.

Recordtheprocedureandresults

Procedure

Addequalamountofbenedictssolutiontothepasteandboil;heat/toboil/warm.

Results

(ii) Accountfortheresultsin(c)(i)above

3. YouareprovidedwithspecimenslabelledQandR.examinethem.

(a) Givingreasonsstatethephylum ofthespecimens

(b) (i)Nametheclasstowhichthespecimenbelong

(ii)Statethefeaturescommontobothspecimensthatare

Characteristicsoftheclassmentionedin(b)(i)above.
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BIOLOGY
K.C.S.EPAPER231/22003

PRACTICAL
QUESTIONS

1.YouareprovidedwithspecimenslabelledC,DandasolutionlabelledL

(a) (i) StatethehabitatofspecimenC

(ii) NamethetrophicleveloccupiedbyspecimenC.

(iii) Giveareasonforyouranswerin(a)(ii)above

(b)(i) Place5cm3ofsolutionLintoa100mlbeaker.Usingastraw,blow

gentlyintothesolution.

(ii) Giveareasonfortheobservationin(b)(i)above.

Carbondioxideinexhaledair/exhaledancontainscarbon

dioxideorcarbondioxide/carbondioxideinair;

(c)Place5cm3ofasolutionLinto100mlbeaker.Puttheforceps,submerge

specimenCintooneofthe100mlbeaker.Putthetwobeakersinthedark.

Leavethesetupforatleastonehourandobserve.

(i) Recordyourobservation.

(ii) Explaintheobservationin(c)(i)above.

(d)ExaminespecimenDusingahandlens.

Givingareason,statethedivisiontowhichthespecimenbelongs.

(e)WhatroleisplayedbyspecimenDinanecosystem?

(f)DrawandlabelspecimenD.
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2. YouareprovidedwithaspecimenlabeledE,0.01%DCPIPand0.1

Ascorbicacid.ExaminespecimenE.

a) (i) WhatpartoftheplantisspecimenE.

(ii) Giveareasonfroyouranswerin(a)(i)above.

b) CutatransversesectionthroughspecimenE.

(i) Drawandlabeloneofthecutsurfaces.

Statethemagnificationofyourdrawing?

(ii) StatethetypeoffplacentationofspecimenE.

c) NametheagentofdispersalofspecimenE.

d) StatehowspecimenCisadaptedtoitsmodeofdispersal.

e) i)To1cm3ofDCPIPinatesttube,add0.1%solutionofascorbiccid

dropbydropuntilthecolourofDCPIPdisappears.Shakethetesttube

after

additionofeachdrop.Recordthenumberofdropletsused.

ii) Toanother1cm3ofDCPIPinatesttubeaddthejuicefrom specimen

Edropbydrop.Shakethetesttubeafteradditionofeach

dropuntilthecolourofDCPIPdisappears.Recordthenumber

ofdropsused?

iii) From theresultsobtainedin(e)(i)above,calculatethe

percentageofascorbicacidinthejuiceobtainedfrom specimenE.

iv) Statetwofactorsthatwouldinfluencetheaccuracyoftheresults.

(f) (i) Suggesttheexpectedresultsifthejuicefrom specimenE

wasboiledfor30minutes,cooledandaddeddropby

droptoDCPIPsolution.

(ii) Explaintheexpectedresultsin(f)(i)above.



23
Formarkingschemes,call/Whatsapp-0746711892

3. YouareprovidedwithaspecimenlabeledB.

a) i) Nametheclasstowhichthespecimenbelongs

ii) Givetworeasonsfrom youranswerin(a)(i)above.

b) Whatterm isusedtodescribetheshapeofthespecimen?

c) Strokethespecimenfrom the:

i) Headtotail.Recordyourobservation

ii) Tailtowardsthehead.Recordyourobservation

iii) Whatisthesignificanceofyourobservationinc(i)and(ii)

above?

d) Measureinmillimetersthelengthofthe:

i) Specimenfrom thetipofthemouthtothetipofthetail.

Length_______________cm.

ii) Tailfrom theanustothetipofthetail’

length__________________cm

iii) Usingthemeasurementsin(d)(i)and(ii)above,calculate

thetailpower.

e) Nameanddrawthefinsonthespecimenthat:

i) Enablethespecimentobalance,brakeandchangedirection.

ii) Preventthefishfrom rollingandyawing.
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BIOLOGY
K.C.S.EPAPER231/22004

PRACTICAL
QUESTIONS

1. Youareprovidedwithspecimenslabeledj1,j2,K1andK2.Examinethem

a) Withareason,nametheordertowhichspecimensJ1and72andK1

andK2belong. (4mks)

b) i) NamethecurvedpartofspecimenJ1

(1mk)

ii) Whatistheimportanceofthecurvature?

(1mk)

c) ExplainhowthecurvepartinJ1willstraightensothatthestem

willlooklikethatofJ2 (4mks)

d) Namethepartthatprotectstheplumuleisspecimenk1andk2

(1mks)

e) i)Whichofthetwotypesofseedlingsmayform swellingonthe

rootslaterinitslife?

ii)Whatisthenameoftheswelling?

(1mks)

iii)Nametheorganismsthatwouldbefoundintheswellings. (1mk)

iv)Explaintherelationshipthatexistsbetweenthenamed

f) i)Namethestructuresfoundonthestem justbelowtheleaves

ofspecimenJ2 (1mk)

ii) Statetwofunctionsofthestructuresnamedin(f)(i)above

(2mks)

g) i) StatethetypesofgerminationexhibitedbyspecimenK1andk2

(1mk)
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ii) Giveareasonforyouranswerin(g)(i)above (1mks)

h) Nametherootsystem foundinspecimensJ1andJ2 (1mks)

K2andK2

2. YouareprovidedwithspecimenlabeledM andN.Examinethem

a) Identifythespecimensandineachcasegivetworeasons

foryouranswer. (6mks)

i) SpecimenM

Reasons1.

ii) SpecimenN

Reason 1.

b) StatefourwaysinwhichspecimenNisadaptedtoitsfunctions

(4mks)

c) StatefourdifferencesbetweenspecimensM andN.

d) Drawandlabeltheanteriorviewofspecimen.

3. YouareprovidedwithaspecimenlabeledQandhydrogenperoxide.

a) i) WhatpartofplantisspecimenQ? (1mk)

ii) Presenceofbuds/presenceofscaleleave;

b) StatetworolesplayedbyspecimenQinthelifecycleofplantfrom which

itwasobtained. (2mks)

c) Cuttwoequalcubeswhosesidesareabout1cm from specimenQ.Placeone

ofthecubesintoaboilingtubelabeledA.Crushtheotherusingpestleand

mortar.placethecrushedmaterialinanotherboilingtubelabeledB.

Toeachboilingtubeadd4mlofhydrogenperoxide.

i) Recordyourobservations. (2mks)

ii) Accountfortheresultsin(c)(i)above. (2mks)

iii) Writeanequationforthebreakdownofhydrogenperoxide.

(1mk)
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d) PeelhalfofspecimenQandcrushinamotar.Usethereagentsprovidedto

testforthevariousfoodsubstancesintheextractobtainedfrom thecrushed

material.

Recordtheprocedures,observationsandconclusionsinthetablebelow.

(9mks)

BIOLOGY
K.C.S.EPAPER231/22006

QUESTIONS

1. Thediagram belowrepresentsbonesatajointfoundinthehindlimbofamammal.

a) NametheboneslabeledXYandZ (3mks)

b) i) NamethesubstancefoundintheplacelabeledW.
(1mk)

ii) Statethefunctionofthesubstancenamedin(b)(i)above.
(1mk)

c) Namethestructurethatjoinsthebonestogetheratthejoint.
(1mk)

d) Statethedifferencesbetweenballandsocketjointandtheone
illustratedinthediagram above. (1mk)

e) Namethestructureattheelbowthatperformsthesamefunction
asthesamefunctionasthepatella.

(1mk)

2. a) Nametwodisorderinhumancausedbygenemutation.
(2mks)
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b) Describethefollowingchromosomalmutations.
(2mks)

a.Inversion
b.Translocation.

c) Inmicethealleleforblackfurisdominanttothealleleforbrownfur.

Whatpercentageoffspringwouldhavebrownfurform acrossbetween
heterozygousblackmice?Showyourworking.
UseletterBtorepresentthealleleforblackcolour.

(4mks)

3. a) Distinguishbetweenpyramidofnumbersandpyramidofbiomass.
(2mks)

b) Givethreereasonsforlossofenergyfrom onetrophicleveltoanother
inthefoodchain. (3mks)

4. Thediagram belowrepresentsatraversesectionthroughaplantorgan

A.From whichplantorganwasthesectionobtained?

(1mk)

B.Givetworeasonsforyouranswerin(a)above. (2mks)

C.NamethepartslabeledJ,KandL. (3mks)

D.StatetwofunctionsofthepartlabeledM.

(2mks)

5.Thediagram belowrepresentshumanfoetusinauterus.
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a)NamethepartlabeledS. (1mk)

b)i)NamethetypesofbloodvesselsfoundinthestructurelabeledQ.
(2mks)

ii)Statethedifferencesincompositionofbloodfoundinthevessels
namedin(b)(i)above. (2mks)

c)NametwofeaturesthatenablethestructurelabeledPcarry
outitsfunction. (2mks)

d)StatetheroleofthepartlabeledR
(1mk)

SECTIONB
Answerquestion6(compulsory)inthespacesprovidedandeitherquestion
7or8inthespacesprovided

6.Anexperimentwascarriedouttoinvestigatetheeffectofhormonesongrowth
oflateralbudsofthreepeaplants

Theshootsweretreatedasfollows:
ShootA–Apicalbudwasremoved.
ShootB–Apicalbudwasremovedandgibberellicacidplacedonthecutshoot.
ShootC–Apicalbudwasleftintact.

Thelengthofthebranchesdevelopingfrom lateralbudsweredeterminedat
Regularintervals.

Theresultsobtainedareasshowninthetablebelow.

Timeindays Lengthofbranchesin

millimeters

ShootA ShootB ShootC

0 3 3 3

2 10 12 3

4 28 48 8

6 50 9 14

8 80 120 20
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10 118 152 26

a)Usingthesameaxes,drawgraphstoshowthelengthsofbranchesagainsttime.

(8mks)

b)i)WhatwasthelengthofthebranchinshootBonthe7thday?
(1mk)

ii)Whatwouldbetheexpectedlengthofthebranchdevelopingfrom
shootAonthe11thday? (1mk)

c)AccountfortheresultsObtainedintheexperiment

(6mks)

d)WhywasshootCincludedintheExperiment? (1mk)

e)Whatistheimportanceofgibberellicacidinagriculture?

(1mk)

f)Statetwophysiologicalprocessesthatarebroughtaboutbytheapplication

ofgibberellicacidonplants.

(2mks)

7. Describehowhumankidneyfunctions
(20mks)

8. Describehowwatermovesfrom thesoiltotheleavesinatree. (20mks)

BIOLOGY
K.C.S.EPAPER231/22007

QUESTIONS

SECTIONA(40mks)
Answerallquestionsinthissectioninthespacesprovided

1. Thediagram belowrepresentssomegaseousexchangestructuresinhumans

Rib

J

K
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(a)NamethestructureslabeledK,L,andM (3mks)
K…………………………………………………………………………….
L…………………………………………………………………………….
M……………………………………………………………………………

(b)HowisthestructurelabeledJsuitedtoitsfunction?
(3mks)

(c)Nametheprocessbywhichinhaledairmovesfrom thestructurelabeledLinto
bloodcapillaries (1mk)

(d)Givethescientificnameoftheorganism thatcausestuberculosisinhumans
(1mk)

2. (a)Explainwhathappenstoexcessamino-acidsintheliverofhumans
(3mks)

(b) Whichportionofthehumannephronareonlyfoundinthecortex?(3mks)

(c) (i)Whatwouldhappenifapersonproducedlessantidiuretic
hormone? (1mk)

(ii)Whatterm isgiventotheconditiondescribedin(c)(i)above
(1mk)

3. (a) Whatismeantbythefollowingterms
(i) Protandry (1mk)
(ii) Selfsterility? (1mk)

(b) Thediagram belowshowsastageduringfertilizationinaplant

Pollen
Tube

M L

diaphragm
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(i)NamethepartslabeledQ,R,and S
(3mks)

Q
R
S

(ii) Statetwofunctionsofthepollentube
(2mks)

(c)Onthediagram labelthemicropyle
(1mk)

4 (a)Namethethreetypeofmusclesfoundinmammalsandgiveanexampleof

whereeachofthem isfound (3mks)

Typeofmuscle Wherefound
(i)
(ii)
(iii)

(b)Statethedifferencebetweenballandsocketandhingejoint

(1mk)

(c)Statethefunctionsofsynovialfluid

(2mks)

(d)Statetwoadvantagesofhavinganexoskeleton (2mks)

5.Inmaizethegeneforpurplecolourisdominanttothegeneforwhitecolour.A

purebreedingmaizeplantwithpurplegrainswascrossedwithaheterozygousplant.

(a)(i) UsingletterGtorepresentthegeneforpurplecolour,workoutthe

genotyperatiooftheoffspring (5mks)

(ii)Statethephenotypeoftheoffspring

Q

R

S
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(1mk)

(b)Whatisgeneticengineering?
(1mk)

(c) Whatismeantbyhybridvigour?
(1mk)

SECTIONB(40MKS)
Answerquestions6(compulsory)inthespacesprovidedandeitherquestions7or8in

thespacesprovidedafterquestions8

6.Intheexperimenttodeterminetheeffectofringingontheconcentrationofsugar

in

phloem aringofbarkfrom thestem ofatreewascutandremoved.Theamount

ofsugar

ingrammesper16cm3pieceofbarkabovetheringwasmeasuredovera24hour

period.Sugarwasalsomeasuredinthebarkofasimilarstem ofatreewhichwas

notringed.Theresultsareshowninthetablebelow.

Timeofthe
day

Amountofsugaringrammesper16cm3pieceof
bark
Normalstem Ringedstem

0645 0.78 0.78
09.45 0.80 0.91
12.45 0.81 0.01
1545 0.80 1.04
18.45 0.77 1.00
2145 0.73 0.95
0045 0.65 0.88

(a)Usingthesameaxes,plotagraphoftheamountofsugaragainsttime
(6mks)

(b)Atwhattimewastheamountofsugarhighestinthe
(i) Ringedstem (1mk)
(ii) Normalstem?

(1mk)

(c)Howmuchsugarwouldbeintheringedstem ifitwasmeasuredat0345
hours?

(1mk)

(d)Givereasonswhytherewassugarinthestemsofbothtreesat0645hours
(2mks)

(e)Accountfortheshapeofthegraphforthetreewithringedstem between:
(i)0645hoursand1545hours (3mks)
(ii)1545hoursand0045hours (2mks)

(f)Namethestructuresinphloem thatareinvolvedinthetranslocationof
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sugars
(2mks)

(g)Otherthansugarsnametwocompoundsthataretranslocatedinphloem
(2mks)

7.Describethestructureandfunctionsofthevariouspartsofthehumanear
(20mks)

8.Describecausesandmethodsofcontrollingwaterpollution
(20mks)
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BIOLOGY
K.C.S.EPAPER231/22008

QUESTIONS
SECTIONA(40MKS)

Answerallthequestionsinthissectioninthespacesprovided

1. Thefigureshowschangesthattakeplaceduringmenstrualcycleinhuman

a)Namethehormonewhoseconcentrationsarerepresentedbycurves
FandG (2mks)

b)Statetheeffectsofthehormonesnamedin(a)aboveonthelining
oftheuterus

(2mks)

c)(i) Namethehormonewhichisreleasedbythepituitarygland
inhighconcentrationonthe14thdayofthemenstrualcycle (1mk)

(ii)Statetwofunctionsofthehormonenamedin(c)(I)above
(2mks)

(d)Statethefertileperiodduringthemenstrualcycle
(1mk)

2. ApeaplantwithroundseedswascrossedwithapeaplantthathadWrinkled
Seedsthegeneforroundseedsisdominantoverthatforwrinkledseeds

UsingletterRtorepresentthedominantgenestate:

i)Thegenotypeofparentsifplantwithroundseedwasheterozygous
(2mks)

ii)Thegametesproducedbytheroundandwrinkledseedparents
Roundseedparent

Wrinkledseedparent

Curve CurveG
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5 14 18 28
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ThegenotypeandphenotypeofF1generation.Showyourworking
(3mks)

3.
a)Whatisatest–cross?

(1mk)

b)Theequationbelowrepresentsaprocessthattakesplaceinplants

6CO2+6H2O→ C6H12O6+602

(a)Nametheprocess (1mk)

(b)Statetwoconditionsnecessaryfortheprocesstotakeplace
(2mks)

(c)Statewhathappenstotheend-productsoftheprocess
(5mks)

4. (a) Givethreereasonsineachcasewhysupportisnecessaryin

(i) Plants (3mks)

(ii) animals (3mks)

(b) Whyismovementnecessaryinanimals (2mks)

5. Afreshlyobtaineddandelionstem measuring5cm longwassplitlengthwise

toobtaintwosimilarpieces.Thepieceswereplacedinsolutionsofdifferent

concentrationsinPetridishesfor20minutes.

Theappearanceafter20minutesisasshown

a)AccountfortheappearanceofthepiecesinsolutionsL1 andL2

(6mks)

b)Statethesignificanceofthebiologicalprocessinvolvedintheexperiment

(2mks)

Epidermis Epidermis

PieceinL1 PieceinL2
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SECTIONB(40Mks)
Answerquestion6(compulsory)andeitherquestions7or8inthespacesprovided

6.Anexperimentwascarriedouttoinvestigatetranspirationandabsorptionofwater
insunflowerplantsintheirnaturalenvironmentwithadequatesupplyofwater.

Theaccountofwaterwasdeterminedintwohourintervals.Theresultsareas
showninthetablebelow

Timeofday Amountsofwateringrammes

Transpiration Absorption

1100-13

00

1300-15

00

1500-17

00

1700-19

00

1900-21

00

2100-23

00

2300-01

00

0100-03

00

33

45

52

46

25

16

08

04

20

30

42

46

32

20

15

11

a)Usingthesameaxes,plotgraphstoshowtranspirationandabsorptionofwaterin

grammesagainsttimeoftheday

(7mks)

b)Atwhattimeofthedaywastheamountofwaterthesamefortranspiration

andabsorption? (1mk)

c)Accountfortheshapeofgraphof:

Transpiration (3mks)

Absorption (3mks)

d)Whatwouldhappentotranspirationandabsorptionofwateriftheexperiment

wascontinuedtill0500hours? (2mks)

e)Nametwofactorsthatmayaffecttranspirationandabsorptionatanygiventime
(2mks)

f)Explainhowthefactorsyounamedin(e)aboveaffecttranspiration
(2mks)
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g)Describethenitrogencycle (20mks)

(a)Statefourcharacteristicsofgaseousexchangesurfaces
(4mks)

(b)Describethemechanism ofgaseousexchangeinamammal
(16mks)
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BIOLOGY
K.C.S.EPAPER231/22009

QUESTIONS
SECTIONA(40MKS)

Answerallthequestionsinthissectioninthespacesprovided

1.Whentheoffspringofpurpleandwhitefloweredpeaplantswerecrossed,they

producedpurpleandwhitefloweredplantsintheratioof3:1

UsingletterHtorepresentthegeneforpurplecolour
(a) Statethegenotypeof:

(i) Parents
(2mks)

(ii) F1Generation
(1mk)

(b)WorkoutthecrossbetweenplantsintheF1generation
(4mks)

(c)AccountforthecolourtheflowersinplantsoftheF1generation
(1mk)

2.Thediagram belowrepresentsthelowerjaw ofamammal

(a)Namethemodeofnutritionofthemammalwhosejawisshown
(1mk)

(b)Stateonestructuralandonefunctionaldifferencebetweentheteethlabeled
JandL
Structural (1mk)

Functional (1mk)
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(c)(i)namethetoothlessgaplabeledK.
(1mk)

(d)Namethesubstancethatisresponsibleforhardeningofteeth
(1mk)

3.
(a)i)whatismeantbytheterm biologicalcontrol (1mk)

(ii)Giveanexampleofbiologicalcontrol (1mk)

(b)(i)Whatiseutrophication? (3mks)

(ii)Whataretheeffectsofeutrophication
(3mks)

(c)Nameasubstancethatisresponsibleforacidrain
(1mk)

4.
(a)

(i)Explainthechangesthattakeplaceinthepupilandirisofahumaneye
whenapersonmovesfrom adarkroom toaroom withbrightlight

(3mks)

(ii)Whatisthesignificanceofthechangesexplainedin(a)above
(1mk)

(b)Howdoesthehumaneyeobtainnutrients?
(3mks)

(c)Explainwhyimagesthatform ontheblindspotarenotperceived
(2mks)

5.

(a)whathappenswhenawiltingyoungplantsiswellwatered
(3mks)

(b)Nameasupporttissueinplantsthickenedwith
(i) Cellulose (1mk)
(ii) Lignin (1mk)

(c)Givethreefunctionsofpectoralandpelvicfinsinafish (3mks)

SECTIONB(40MKS)
Answerquestions6(compulsory)andeitherquestion7or8inthespacesprovided

6.Anexperimentwascarriedouttoinvestigatetheeffectoftemperatureontherate

ofreactioncatalyzedbyanenzyme.Theresultsareshowninthetablebelow



41
Formarkingschemes,call/Whatsapp-0746711892

Temperature(0C) Rateofreactioninmgof
productsperunittime

5
10
15
20
25
30
35
40
45
50
55
60

0.2
0.5
0.8
1.1
1.5
2.1
3.0
3.7
3.4
2.8
2.1
1.1

a)Onthegridprovideddrawagraphofrateofreactionagainsttemperature
(6mks)

(b)Whenwastherateofreaction2.6mgofproductperunittime?
(2mks)

(c)Accountfortheshapeofthegraphbetween

(i)50C and400C (2mks)

(ii)450Cand600C (3mks)

(d)Otherthantemperaturenametwowaysinwhichtherateofreaction

between50Cand400Ccouldbeincreased

(2mks)

(e)(i)Nameonedigestiveenzymesinthehumanbodywhichworksbest

inacidiccondition

(1mk)

(ii)Howistheacidicconditionfortheenzymenamedin(e)(i)aboveattained?
(2mks)

(f)Theacidicconditionsin(e)(ii)aboveislaterneutralized
(i)Wheredoestheneutralizationtakeplace?

(ii)Namethesubstanceresponsibleforneutralization
(1mk)

7.Howareflowersadaptedtowindandinsectpollination? (20mks)
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8.Describetheroleoftheliverinhomeostasisinthehumanbody (20mks)

BIOLOGY
K.C.S.EPAPER231/22010

QUESTIONS

SECTIONA(40MKS)
Answerallthequestionsinthissectioninthespacesprovided.

1.Inanexperiment,disinfectionsoakedbeanseedswereputinavacuum flaskwhich

wasthenfittedwithathermometerasshowninthediagram below.

Thermometer

Cottonwool

Vaccum flask

Cottonwool

Disinfected
soaked
beanseeds
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Thetemperaturereadingsweretakeneverymorningforthreeconsecutivedays.

Whichprocesswasbeinginvestigated? (1mk)

i)Whatweretheexpectedresults?

(1mk)

ii)Accountfortheanswerin(b)(i)above?

(2mks)

Whyweretheseedsdisinfected? (2mks)

Whywasavacuum flaskusedintheset-up?

(1mk)

Howwouldacontrolforthisexperimentbeset?

(1mk)

2.Thediagram belowshowsbloodcirculationinamammaliantissue.
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a)NamethepartlabeledPandQ

(2mks)

b)Namethesubstancethatare:

c)Requiredforrespirationthatmoveoutofcapillaries;

(2mks)

d)Removefrom tissuecellsasaresultofrespiration

(2mks)

e)Explainhowsubstancesmovefrom bloodcapillariesintothetissuecells.

(2mks)

f) NameonecomponentofthebloodthatisnotfoundinthepartlabeledP

(1mk)

3.Thediagram belowrepresentsafoodwebincertainecosystem

Hawks

Lizard SmallBirds

Smallinsects Large

insect

Caterpillars

Earthworms
Greenplant

Decayingleaves
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a)Namethetrophicleveloccupiedbyeachofthefollowing:

Caterpillas

(1mk)

Smallinsect. (1mk)

b)From thefoodweb,constructtwofoodchainswhichendwithlizards

asatertiaryconsumer. (2mks)

i)Whichorganismshavetheleastbiomassinthisecosystem?

(1mk)

ii)Explaintheanswerin(c)(i)above. (3mks)

4. Thediagram belowshowshowtheirisandpupilofahumaneyeappearunder
differentconditions.

NamethestructureslabeledXandY

(2mks)

i)Statetheconditionthatleadstothechangeinappearanceshowninthe

diagram labeledB

(2mks)

ii)Describethechangethatleadtotheappearanceoftheirisandpupilas

Radial
Muscles

A
B

X
Y
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showninthediagram labeledB.

(4mks)

iiii)Whatisthesignificanceofthechangedescribedin(b)(ii)above?

(1mk)

Whenpurebreedingblackguineapigswerecrossedwithpurebreedingwhite

guineapigs,theoffspringhadacoatwithblackandwhitepatches.

UsingletterGtorepresentthegeneforblackcoatcolourandletterHforwhite

coatcolour,workoutthegenotypicratioofF2.

StatethephenotypicratioofF2. (1mk)

i)Nametheterm usedwhentwoallelesinheterozygousstatearefullyexpressed

phenotyicallyinanorganism. (1mk)

ii)Giveanexampleofatraitinhumanbeingswheretheconditionwhoseterm

isnamedin(c)(i)aboveexpressesitself.

(1mk)

SECTIONB

Answerquestion6(compulsory)andeitherquestion7and8inthespaceprovided

6.Inanexperimenttoinvestigateacertainphysiologicalprocess,aboilingtubelabeledA

andatesttubelabeledBwerecoveredwithcottonwool.Thetwotubeswere

simultaneouslyfilledwithhotwaterandfittedwiththermometers.Theexperimental
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set-upwasasinthediagramsbelow.

Thetemperaturesreadingweretakenatthestartandaftereverytwominutes

fortwentyminutes.Theresultswereasshowninthetablebelow.

Time

(minutes)

Temperature(0C)

Boiling

tubeA

Testtube

B

0 60 60

2 59 54

4 57 50

6 55 46

8 53 43

10 52 40

12 51 37

14 49 35

16 48 33

18 47 32

20 46 30

Usingthesameaxes,drawgraphsoftemperatureagainsttime.

(6mks)

Thermometer

Test
tube

Cotton
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i)WorkouttherateofheatintheboilingtubelabeledAandtesttube

labeledBbetweenthe5thand15thminutes.

ii)Accountfortheanswersin(b)(i)above.

(2mks)

iii)Howdoestheexplanationin(b)(ii)aboveapplytoanelephantandarat?

(2mks)

i)Statetheroleofthecottonwoolinthisexperiment. (1mk)

ii)Nametwostructuresinmammalsthatplaytherolestatedin(c)(i)above

(2mks)

Statethreeadvantageofhavingconstantbodytemperatureinmammals.

(3mks)

7.Describetheprocessoffertilizationinfloweringplants.

(20mks)

8.DescribehowafinnedfishsuchasTilapiamovesinwater.

(20mks)
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BIOLOGY
K.C.S.EPAPER231/22011

QUESTIONS

1.Theset-upbelowillustratesaprocedurethatwascarriedoutinthelaboratory

withaleafpluckedfrom agreenplantthathadbeengrowinginsunlight.

Boiling
ethanol
Hotwater

Boling
waterLeaf ethano

l

Leaf

Leaf

Washingleafinwater
C D

A B
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2.

Whatwasthepurposeoftheaboveprocedure?
(1mk)

GivereasonsforcarryingoutstepA,BandCinthisprocedure. (3mks)

(iii) NamethereagentthatwasusedatthesteplabeledD.
(1mk)

(iv) Statetheexpectedresultontheleafafteraddingthereagent
namedin(iii)above.Staindarkblue/Bluedark

Inhumans,hairlyearsiscontrolledbyageneontheYChromosomes.

UsingletterYH torepresentsthechromosomecarryingthegenefor

hairlyears,workoutacrossbetweenahairyearedmanandhiswife.

(4mks)

(b) (i)Whatistheprobabilityofthegirlshavinghairlyears?
(1mk)

(ii)Givereasonforyouranswerin(b(i)above.
(1mk)

(c) Nametwodisordersinhumansthataredeterminedbysexlinkedgenes
(2mks)

(d) Explainhowcomparativeembryologyisanevidencefororganicevolution.
(2mks)

3.(a)Namethecausativeagentforthefollowingrespiratorydiseases.
(2mks)

(i)Whoopingcough.

(ii)Pneumonia

(b)Describehowoxygeninthealveolusreachestheredbloodcells.
(4mks)
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(c)Howarethepnematophoresadaptedtotheirfunction?
(2mks)

4.(a) thediagram belowrepresentsasectionofthehumanbrain.

NamethestructurelabeledPandR.

StatetwofunctionsofthepartlabeledQ

(b)(i)Nametworeproductivehormonessecretedbythepituitaryglandinwomen.
(2mks)

(ii)Stateonefunctionofeachofthehormonesnamedin(b)(i)above
(2mks)

5.(a)Thediagram belowrepresentsaflower.

Pituitary
gland

R

Q

P
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(i)Onthediagram,nametwostructureswheremeosisoccurs. (2
mks)

(ii)Howisthefloweradaptedtopreventself-pollination?

(b)Thediagram belowrepresentsahumanreproductiveorgan.

(i)ExplaintwoadaptationsofthestructurelabeledLtoitsfunctions (2
mks)

ExplaintheroleofglandlabeledK

Rectum

K

L
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SECTIONB(40MKS)
Answer6(compulsory)andeitherquestion7or8inthespacesprovided

6. (a)Anexperimentwascarriedouttoinvestigatethepopulationofacertainmicro-

organism.

Twopetri-disheswereused.intothepetri-dishlabeledm ,60cm3ofaculture

medium

wasplacedwhile30cm3ofthesameculturemedium wasplacedinpetri-dish

labeledN.Equalnumbersofthemicro-organismswereintroducedinbothpetri-

dishes.Theset-upswerethenincubatedat350c.Thenumberofmicro-organisms

ineachpetri-dishwasdeterminedatirregularintervalsforaperiodof60hours.

Theresultswereasshowninthetablebelow

i)Onthesameaxes,drawthegraphsofrelativenumberofmicro-organisms

againsttimeonthegridprovided.

(7mks)

(ii)Afterhowmanyhourswasthedifferencebetweenthetwopopulations
greatest? (1mk)

(iii)Workoutthedifferencethetwopopulationsat50hours

(2mks)

(vi)Withareasonstatetheeffectonthepopulationofmicro-organismsin

petri-dishM ifthetemperaturewasraisedto600cafter20hours.

(2mks)

(v)Accountfortheshapeofthecurveforpopulationinpetri-dishNbetween

Relative
numberof
micri-
organisms

M 40 40 180 280 1200 1720 1600 1840 1560 600

N 40 40 120 200 680 560 560 600 600 400

Timeinhours 0 5 10 15 23 30 35 42 45 60
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46hoursand59hours.
(3mks)

(b)Explainhowosmoticpressureinthehumanbloodismaintainedatnormallevel.

(5mks)

7.(a)Explainhowstructuralfeaturesinterrestrialplantsaffecttheirrateoftranspiration.

(13mks)

(b)Explainhowthehumanskinbringsaboutcoolingofthebodyonahotday.

(7mks)

8.(a)Describetheexoskeletonanditsfunctionsininsects.

(13mks)

(b)Describehowaccommodationinthehumaneyeisbroughtaboutwhenfocusing

onanearobject. (7mks)
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BIOLOGY
K.C.S.EPAPER231/22012

QUESTIONS

SECTIONA(40mks)
AnswerALLthequestionsinthissectioninthespacesprovided.

1.Inacertainplantspecieswhichisnormallygreen,arecessivegeneforcolour(n)

causes

theplantstobewhite incolour.Suchplantsdieatanearlyage.Intheheterozygous

state,

theplantsarepalegreenincolourbutgrowtomaturity.

Giveareasonfortheearlydeathoftheplantswiththehomozygousrecessivegene.
(2mks)

(b)Ifanormalgreenplantwascrossedwiththepalegreenplant,whatwouldbethe

genotypeofthefirstfilialgeneration(Fgeneration)?Showyourworking.

(4mks)

(c)Ifheterozygousplantswereself-pollinatedandtheresultingseedsplanted,work

outtheproportionof theiroffspringthatwouldgrowto maturity. (2

mks)

2.Thediagram belowillustratesthestructureofthekidneynephron.
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(a) NamethepartlabelledE.

(b) HowisthepartlabelledFadaptedtoitsfunction?

(c) Statethreephysiologicalmechanismsofcontrollingthehumanbody

temperatureduringacoldday.

(a)Inaninvestigation,equalamountsofwaterwasplacedinthreetesttubeslabelledG,H

andJ.Pondweedsofequal.lengthweredroppedineachtesttube.Thetesttubes

werethenplacedinidenticalconditionsoflightandcarbon(IV)oxideatdifferent

temperaturesforfiveminutes.Afterfiveminutes,thebubblesproducedineachtest

tubewerecountedforoneminute.Theresultswereasshowninthetablebelow.

Testtube Temperature(°C)Numberofbubbles

G
H
J

20
35
55

28
42
10

(i)Nameonerequirementforthisprocessthatisnotmentionedintheinvestigation.
(1mk)

(ii)Namethegasproducedinthisinvestigation. (1mk)

(iii)AccountfortheresultsintesttubesHandJ.
(2mks)

(b)Statetwowaysinwhichthehumanintestinalvillusisadaptedtoitsfunction.
(4mks)
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4.(a)Thediagram below illustratesthearrangementofbonesandmusclesinthe
humanarm.

(i) NametheboneslabelledKandL. (2mks)

K.................................................
L.................................................

(ii) Explainhowtheupwardmovementofthelowerarm isbroughtaboutby

thebonesandmusclesshowndiagram above. (3

mks)

b) Statethreewaysinwhichsupportisbroughtaboutinaleaf.
(3mk)

5.a) Describetheprocessofinhalation.
(4mks)

b) Explainthemechanism ofstomatalopening.
(4mks)

SECTIONB(40mks)
Answerquestion6(compulsory)andeitherquestion7or8inthespacesprovided

6 Thedataprovidedbelowrepresentpopulationsofapredatoranditspreyovera

Scapula

Olecranon
process

K

L
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fiftyyearsperiod.

TIMEIN
YEARS

POPULATIONINRELATIVENUMBERS

POPULATIONOFP POPULATIONOFQ

5
10

24500
30000

17000
20500

15 33500 26000

20 33500 30000

25 31000 33000

30 27000 32000

35
40

25000
29000

30000
27500

45 32500 28000

50 34000 28500

(a)(i)Usingthesameaxes,drawgraphsoftherelativepopulationsofPand
Qagainsttime. (7mks)

(ii)Withareason,identifythecurvethatrepresentstheprey.
(2mks)

(iii)Accountforthetwopopulationsbetween25and32years. (2mks)

(iv) Whichyearswerethetwopopulationsequal?
(2mks)

(v)Apartfrom predation,statethreebioticfactorsthatmayhaveledtothe

declineofthepreypopulation. (3mks)

(b)DescribethehazardsofairpollutionbySulphur(IV)Oxide.
(4mks)

7.Usingarelevantexampleineachcase,describesimpleandconditionalreflex

actions. (20mks)
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8.
(a)Usingarelevantexample,describehowanallergicreactionoccursina

humanbeing. (10mks)

(b) Describehowenvironmentalfactorsincreasetherateoftranspirationin

terrestrialplants. (10mks)

BIOLOGY
K.C.S.EPAPER231/22013

QUESTIONS

SECTIONA(40mks)
Answerallthequestioninthissectioninthespacesprovided

1.(a)Thediagram belowrepresentsaplantinthedivisionBryophta.
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NamethepartslabelledBandD. (2mks)

StateonefunctionforeachofthepartslabelledAandC.

b)Thediagram belowrepresentsamemberofthekingdom Animalia.
(2mks)

i)Namethephylum towhichtheorganism belongs.
(1mk)

ii)Usingobservablefeaturesinthediagram,givethreereasonsfortheanswerin
b(i) (3mks)

2.Thediagram belowrepresentsthehumanear.

External
auditorymeatus
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a)NamethelabelledE,F,andG. (3mks)

b)Howiseachofthefollowingadaptedtoitsfunction?

i)Externalauditorymeatus; (2mks)

ii)Earossicles (2mks)

c)Nameonedefectofthehumanear.

(1mk)

3.a)Explaintheimportanceofthefollowinginphotosynthesis;
(3mks)

Light;

CarbonIVoxide;

Chlorophyll

b)Nameoneappropriatefoodsubstanceforeachofthefollowingenzymes:
Ptyalin.

Pepsin..

c)StatethecauseandtwosymptomsofBeri-beri.
Cause........................................... (1mk)

Symptoms.................................... (2mks)

Ossicles

E

F

G



62
Formarkingschemes,call/Whatsapp-0746711892

4.
Inaninvestigation,avarietyofpeaplantsgrownfrom seedswithsmoothcoats

werecrossedwithplantsgrownform seedswithwrinkledcoats.Alltheseeds

obtainedinthefirstfilial(F)generationhadsmoothseedcoats.

UsingtheletterRtorepresentthegeneforsmoothseedcoat,workoutthe

genotypeoftheF1generation.showyourworking.

(3mks)

IftheF1generationwasselfed,determinethephenotypicratioofthesecond

filial(F2)generation.Showyourworking.

(3mks)

IfthetotalnumberofseedsintheF2generationwas14640,calculatethe

numberofseedswithwrinkledcoats.Showyourworking.

(2mks)

5.Thediagram belowrepresentsamammalianpelvicgirdle.
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a)HowarethestructureslabelledHandJadaptedtotheirfunction?

H.......... (2mks)

J............ (2mks)

b)Statethefunctionofobturatorforamen.

(1mk)

i)Namethebonethatarticulateswiththepelvicgirdleatacetabulum

ii)Namethetypeofjointformedbytheacetabulunandthebonenamed

in(c)(i)above.

c)Nametheboneformedbythefusionofcaudalvertebraeinhumanbeings.

SECTIONB(40mks)
Answerquestion6(compulsory)andeitherquestion7or8.

6.Ascientistcarriedoutaninvestigationtofindoutthepopulationgrowthofmiceunder

laboratoryconditions.Twentyyoungmicewereplacedinacage.tehresultsobtained

Acetabulum

Obturatorforamen

H

J
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form theinvestigationwereasshowninthetablebelow.

Timein

months

0 2 4 6 8 10 12 16 18

Numberif

mice

20 20 65 115 310 455 450 145 160

Onthegridprovided,drawagraphofthenumberofmiceagainsttime.

accountforthechangesinmicepopulationbetween

0to2months

(2mks)

2to6months

(2mks)

6to10months

(2mks)

10to12months (2mks)

i)Betweenwhichtwomonthswasthepopulationchangegreatest?

(1mk)

ii)Calculatetherateofpopulationchangeovertheperiodin(c)(i)above.
(2mks)

Whatchangeinpopulationwouldbeexpectediftheinvestigationwas

continuedtothe19thmonth?

(1mk)

Toobtaintheobservedresultsstatetwovariablesthatwaskeptconstant

duringtheinvestigation. (2mks)

7.a)describetheprocessofbloodclottinginhumanbeings.

(10mks)

b)Howarerespiratorysurfacesinmammalsadaptedtotheirfunctions?

(10mks)



65
Formarkingschemes,call/Whatsapp-0746711892

8.Describetheroleofthefollowingorgansinexcretionandhomeostasis.

theliver (10mks)

b)Theskinduringhotenvironmentalconditions

(10mks)

BIOLOGY
K.C.S.EPAPER231/22014

QUESTIONS

SECTIONA(40mks)

Answerallthequestionsinthissectioninthespacesprovided
1.

(a)Statefourcharacteristicsoffruitsdispersedbyanimals.
(4mks)

(b)Statetworolesofeachofthefollowinghormonesinmenstruation:

(i)Luteinisinghormone (2mks)
(ii)Oestrogen. (2mks)

2.Thediagram belowillustratestheroleplayedbyredbloodcellsinthetransportation

ofcarbon(IV)oxide.

SubstanceF+Carbon(IV)oxide

EnzymeG

Weakcarbonicacid

Hydrogenions Hydrogencarbonateions
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Otherthancarbon(IV)oxidetransportationintheredbloodcells,name

theotherform ofcarbon(IV)oxidetransportationinhumans.

(1mk)

(i)NamesubstanceF (1mk)

(ii)NametheenzymemkedGandstateitsroleinthereaction.
Enzyme:

Role: (2mks)

(c)Explainthetransportationofcarbon(IV)oxideinredbloodcellsis

advantageous (2mks)

(d)Explaintheroleofcalcium ionsinbloodclotting
(2mks)

3. (a)Describethemechanism ofgaseousexchangeinplantsthroughthelenticels
(3mks)

(b)Explaineachofthefollowing:

(i)Thetracheoleslackspiralbandsofchitin;

(3mks)

(ii)Thefloorofthemouthisloweredduringinhalationinabonyfish

(2mks)

4.(a)Howissexdeterminedinman?
(4mks)

(b)(i)Differentiatebetweensicklecellanaemiaandsicklecelltrait
(2mks)

(ii)Explainwhypeoplewithsicklecelltraithaveanadaptivesurvivaladvantageover

normalindividualsinmalariaendemicregions. (2mks)

5.Thediagram belowrepresentsthetransversesectionofthespinalcord.
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(a)NamethepartlabelledH. (1mk)

(b)Statetwofunctionsofthefluidfount!inthepartlabelledJ.
(2mks)

(c)Giveareasonforthecolourofthewhitematter. (1mk)

(d)NameandgivethefunctionoftheenzymefoundatthepartlabeledK.

Name:
(1mk)

Function:
(2mks)

(e)Onthediagram,useanarrowtoshowthedirectionofimpulsetransmission

alongtheneuronelabeledI. (1mk)

SECTIONB(40mks)
Answerquestions6(compulsory)andeitherquestion7or8inthespacesprovided

6.Anexperimentwasdonetodeterminetheuptakeofnitrogenfrom thesoilbybroad

beanseedlings.TheexperimentwasdonewithonesetofseedlingsM growninthe

atmosphereenrichedwithcarbon(IV)oxideandanother,setupofseedlingsNgrownin

thenormalatmosphere.

Theamountofnitrogenineachseedlingwasmeasuredinmilligramsatintervalsoften

days.Thetablebelowshowstheresultsobtained.

Amountofnitrogeninmilligrams

SETM 0 25 70 125 160 395 635 860 895 915

SETN 0 15 35 50 65 105 120 125 135 140

TIME 15 25 35 45 55 65 75 85 95 105

Whitematter Greymatter

Neurone1

Ventralroot

Neurone2

H

K

J
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(DAYS)

(a)Usingthesameaxisdrawlinegraphsofnitrogenuptakebythetwo(M andN)setsof

broadbeanseedlingsagainsttime. (8mks)

(b)DeterminetherateofuptakeofnitrogeninSetM between65and85days.

(2mks)

(c)i)Whatistherelationshipbetweencarbon(IV)oxideconcentrationintheairand

nitrogenuptake?

(ii)Accountfortherelationshipin(c)(i)above

(3mks)

(d)i)WhatwouldhappentotheconcentrationofnitrogenintheseedlingsinsetM,if

after75daystheseedlingsaretransferredtoanormalatmosphere

(1mk)

ii)Explainyouranswerin(d)(i)above (2mks)

(e)Statethreewaysinwhichnitrogenfixationoccurs

(3mks)

7a)Explainhoweachofthefollowingfactorsaffectstherateofphotosynthesis:

(i)Temperature; (2mks)

(ii)Chlorophyllconcentration (2mks)

b)Describetheprocessofcarbohydratedigestionionhumanbeings

(16mks)

8.a)Howdoesexcretiontakeplaceinplants? (4mks)

b)Describetheroleofthehumanskininhomeostasis

(16mks)

BIOLOGY
K.C.S.EPAPER231/22015

QUESTIONS

SECTIONA(40mks)

Answerallthequestionsinthissectioninthespacesprovided
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1.Thediagram belowillustratesabloodcapillarysurroundingastructureforgaseous

exchangeinhumanbeings.

a)Namethegaseousexchangestructure (1mk)

b)IdentifythegaseslabeledYandZ
Y (1mk)

Z (1mk)

c)HowdoesthegaslabeledYreachtheinsideofthebloodcapillary?
(3mks)

d)Howdoescigarettesmokingleadtolungcancer?
(2mks)

From pulmonaryartery

Epitheliu

Redcell

Capillary

Topulmonaryvein
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2.Thediagram belowillustratesthestructureofthefemalepartofaflower

a)NamethepartlabeledW (1mk)

b)DescribewhathappenswhenthepollentubeentersthestructurelabeledV
(5mks)

c)WhatdothestructureslabeledRandTdevelopintoafterfertilization?
R (1mk)
T (1mk)

3.a)Whatismeantbytheterm genetics?
(1mk)

b)Statetwoexamplesofdiscontinuousvariation
(2mks)

c)Afemalewhichsicklecelltraitmarriesanormalman.Thealleleforsicklecell

isHbsandthenormalalleleisHbA.Determinetheprobabilitythattheirfirstborn

willhavethesicklecelltrait.Showyourworking.

(5mks)

4.Inanexperimenttoinvestigateafactoraffectingphotosynthesis,apottedplant

whichhadbeenkeptinthedarkovernightwastreatedasshowninthediagram

belowandexposedtolight.
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a)Whywasthepottedplantkeptinthedarkovernight? (1mk)

b)Whichfactorwasbeinginvestigatedintheexperiment?
(1mk)

(i)Whichtestdidthestudentsperform toconfirm photosynthesisintheleaves
labeledPandQ? (1mk)

(ii)StatetheresultsobtainedintheleaveslabeledPandQ
(1mk)

(iii)ExplaintheresultsobtainedintheleaveslabeledPandQ
(1mk)

(iv)WhatwasthepurposeofleafQintheexperiment? (1mk)

5.Inanexperimenttoinvestigateaplantresponse,thesetupshowninthediagram
belowwasused.

a)Namethetypeofresponsethatwasbeinginvestigated
(1mk)
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b)Iftheklinostatwasnotrotating:

i)Statetheobservationsthatwouldbemadeontheseedlingsafterthreedays

(2mks)

ii)Explaintheobservationsin(b)(i)above
(3mks)

c)Iftheexperimentwas repeatedwiththeklinostatrotating

i.Statetheobservationthatwasmadeontheseedlingsafterthreedays;

(1mk)

ii.Giveareasonfortheobservationmadeontheseedlings
(1mk)
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SECTIONB(40MKS)
Answerquestion6(compulsory)andeitherquestion7or8inthespacesprovided

6.Thegraphbelowshowstherelativenumbersofthreemainspeciesoforganismsina
pond

a)Givingareasonforyouranswer,whichofthespeciesisa

(i)Producer? (1mk)

Reason (1mk)

(ii)Secondaryconsumer? (1mk)
Reason (1mk)

b)StatethedepthsatwhicheachofthepopulationslabeledL,M andNis
atitsoptimum.

L (1mk)
M (1mk)
N (1mk)

c)(i)Whichmethodmayhavebeenusedtodeterminethepopulationoforganisms
labeledNinthepond? (1mk)

(ii)Giveareasonforyouranswerin(c)(i)above (1mk)
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(iii)Statetheassumptionsmadewhenusingthemethodin(c)(i)above
(4mks)

d)Statetworeasonswhyprimaryproductivityintheponddecreaseswithdepth.
(2mks)

e)Explaintheecologicalimportanceoffungitoplants
(2mks)

f)Whyisfloodinglikelytoleadtoacholeraoutbreak?
(3mks)

7.Explainthevariouswaysinwhichseedsandfruitsareadaptedtodispersal
(20mks)

8.Howisamammalianheartstructurallyadaptedtoitsfunction?
(20mks)
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BIOLOGY
K.C.S.EPAPER231/22016

MARKINGSCHEME

SECTIONA(40MARKS)

Answerallthequestionsinthissectioninthespacesprovided

1.Thediagram belowrepresentsahumanfoetusinauterus

a)NamethepartlabeledS. (1mks)

b)i)NamethetypesofbloodvesselsfoundinthestructurelabeledQ.

(2mks)

ii)Statethedifferenceincompositionofbloodfoundinthevesselsnamed

in(b)(i)above (2mks)

c)NametwofeaturesthatenablethestructurelabeledPtocarryoutitsfunction.

(2mks)

d)StatetheroleofthepartlabeledR.

(1mk)

2.a)i)Howissexdeterminedinman? (2mk)
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ii)Explainwhypeoplewithsicklecelltraithaveanadaptionsurvivaladvantage

overnormalindividualsinmalariaendemicregions.

(2mks)

3.Thediagram belowrepresentsbonesatajoinfoundinthehindlimbofamammal.

a)NametheboneslabeledX,YandZ

(3mks)

X

Y

Z

Bi)Namethesubstancefoundintheplacelabeledw.

(1mk)

ii)Statethefunctionofthesubstancenamedin(b)(i)above

(1mks)

c)Namethestructurethatjoinsbonestogetheratthejoint.

(1mk)

d)Statethedifferencebetweenballandsocketjointandtheoneillustratedin

thediagram above. (1mks)
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e)Namethestructureattheelbowthatperformsthesamefunctionasthepatella.

(1mks)

4.Thediagram belowrepresentssomegaseousexchangestructuresinhumans.

a)NamethestructureslabeledK,LandM.

(3mks)

b)HowisthestructurelabeledJsuitedtoitsfunction? (3mks)

c)Nametheprocessbywhichinhaledairmovesfrom thestructurelabeledL

intobloodcapillaries (1mks)

d)Givethescientificnameoftheorganism thatcausestuberculosisinhumans

(1mks)

5.Afreshlyobtaineddandelionstem measuring5cm longwassplitlengthwiseto

obtaintwosimilarpieces.Thepiecewereplacedintwodifferentsolutionsof

differentconcentrationinpetri-dishes(L1andL2)for20minutes.Theappearance

after20minutesisasshown.

Rib

M

J

K
L
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a)AccountfortheappearanceofthepieceinsolutionsL1andL2.

(6mks)

b)Statethesignificanceofthebiologicalprocessinvolvedintheexperiment

(2mks)

SECTIONB(40mks)

Answerquestion6(compulsory)andeitherquestion7or8

6.Anexperimentwascarriedouttoinvestigatetheeffectoftemperatureontherateof

reactioncatalysedbyanenzyme.Theresultsareshowninthetablebelow

Temperature(°C) Rateofreactioninmgof

productsperunittime

5 0.2

10 0.5

15 0.8

20 l.l

25 1.5

30 2.1

35 3.0

40 3.7

45 3.4

50 2.8

55 2.1

60 1.1

Epidermis

PieceinL1

PieceinL2

Epidermis
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a)Onthegridprovidedplottherateofreactionagainsttemperature.

b)Whenwastherateofreaction2.6mgofproductperunittime?

(2mks)

c)Accountfortheshapeofthegraphbetween

i)50Cand400C (2mks)

ii)450Cand600C (3mk)

d)Otherthantemperaturenametwowaysinwhichtherateofreaction

between50Cand400Ccouldbeincreased

(2mks)

ei)Nameonedigestiveenzymeinthehumanbodywhichworksbestin

acidiccondition. (1mks)

ii)Howistheacidicconditionfortheenzymenamedin(e)(i)aboveattained?

(2mks)

f)Theacidicconditionin(e)(iii)aboveislaterneutralized

i)Wheredoestheneutralizationtakeplace? (1mk)

ii)Namethesubstanceresponsiblefortheneutralization

(1mk)
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7.Usingarelevantexampleineachcase,describesimpleandconditional

reflexactions (20mks)

8.Describehowthemammalianheartisstructurallyadaptedtoitsfunction

(20mks)
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