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PREDICTION1-112019

KCSEPREDICTION 12019PAPER1
1.Nametheorganellesthatwouldbemostlikelyfoundinlargenumbersincellsthatperform

thefunctionsbelow. (2mks)

(a) Acellintheileum thatactivelytakesinglucose.

(b) Acellintheliverthatbreaksdownforeignbodies.

2.AdoctoraddedafewdropsofantiB-serum totwosamplesofbloodinabloodtest.

Noagglutinationoccurred.Namethebloodgroupsofthebloodsamples. (2mks)

3.Statethesignificanceofmetamorphosisininsects. (3mks)

4.Statethreestructuraldifferencesbetweenmusclesalimentarycanalandbiceps
muscles.(3mks)

5.Thedentalformulaofacertainanimalis I C P M

(i)Suggestthemodeoffeedingoftheanimal (1mk)

(ii)Giveareasonforyouranswerinpart(i)above (1mk)

6.Inanaccidentavictim suffereddamageofhisinternalorgans,consequentlyhestarted
havingexcessglucoseinhisblood.

(a) Whichorganwasdamaged? (1mk)

(b) Giveareasonforyouranswer (1mk)

7.Nametwostructuresinplantswheremeiosisoccurs (2mks)8.The
diagram belowrepresentsareflexarcinhuman

(a) NamethepartslabelledPandS (2mks)

(b) StatethefunctionofthepartslabelledQ (1mk)

(c)PartRcontainssometypeoffluid.Namethefluid. (1mk)

9.Statethreerolesofdiffusioninplants (3mks)

10.Duringthefirstphaseofrespiration,aglucosemoleculeisbrokendownintopyruvicacidand
asmallamountofenergyisproduced.

(a) Nametheprocessdescribedabove. (1mk)

(b) Statewheretheprocessyouhavenamein(a)abovetakesplaceinacell.
(1mk)

11.Theenergyusedbyahawkforflyingisobtainedindirectlyfrom thesun.Explain.

12.Theflippersofwhalesandfinsofthefishadapttheseorganismstoaquatichabitats.

(a) Nametheevolutionaryprocessthatmayhavegivenrisetosuchstructures.
(1mk)

(b) Whatnameisgiventosuchstructures? (1mk)

13.Inanexperimenttoinvestigateanaspectofdigestion,twotesttubesAandBweresetupas
showninthediagram below
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Thetesttubeswereleftinthewaterbathfor30minutes.Thecontentofeachtesttubewas
thentestedforstarchusingiodinesolution.

(a) Whatwastheaim oftheexperiment? (1mk)

(b) WhatresultswereexpectedintesttubesAandB (2mks)

(c)Whywastheset-upmaintainedat370C. (1mk)

14.Explainhowdroopingofleavesinahotsunnydayisadvantageoustoaplant. (2mks)

15.Statetwoclassesofthephylum arthropodainwhichthebodyisdividedintocephalothorax
andabdomen. (2mks)16.(a)Whatisco-dominance? (1mk)

(b)Nametwodisordersinhumanbloodthatarecausedbygenemutation.
(2mks)17.Describewhathappensduringthedarkstageofphotosynthesis
(3mks)18.Thediagram belowrepresentsastructurefoundinplants.

(a) NamethepartslabelledPandR (2mks)

(b) StatehowpartQisadaptedtoitsfunction (2mks)

19. Acertainspeciesoffloweringplantreliesentirelyonsexualreproductionforpropagation.
Thechromosomenumberofthecellintheovarianwallis16.

Statethechromosomenumberof

(a) Thepollentubenucleus (1mk)
(b)Acelloftheendosperm

(1mk)

20. Thediagram belowrepresentsgerminationofacertainseed.

(a) Namethetypeofgerminationexhibitedbytheseedlingabove (1mk)

(b) NametheregionlabeledX (1mk)
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(c)ExplainhowthepartlabeledXoftheseedlingstraightensafterexposureto
sunlight.

(3mks)

21. Astudentestimatingthecellsizeofanonionepidermalcellobservedthefollowingonthe
microscopefieldofviewusingatransparentruler.

Thestudentcounted20cellsacrossthefieldofview.

Calculatethesizeofthecellinmicrometer.Showtheworkingclearly. (3mks)

22. Namethecomponentsofthebloodthatdonotentertherenaltubuleinmammals.
(2mks)

23. Givethreereasonsastowhybiologicalcontrolispreferredtochemicalcontrolinthe
controlofpestsandparasites.
(3mks)

24. Apersonfellfrom thethirdfloorofastoreybuildingandhadpartofhisbraindamaged.
Indicatethepartofthebraindamagedifthepersonsuffersfrom thefollowing.

(i) Lossofmemoryandspeech (1mk)

(ii) Inabilitytoregulatebodytemperature (1mk)

(iii) Irregularheartbeatandbreathing (1mk)

(iv) Inabilitytomaintainproperbodybalanceandposture (1mk)

25. (a)Namethemicroorganism foundintherootnodulesoflegumes (1mk)

(b)Statetheassociationofthemicro-organismsnamedin(a)above (1mk)

(c)Whatistheroleofthemicroorganism younamedin(a)above. (1mk)

26. Namethecausativeagentofcholera (1mk)

27. Statetwowaysinwhichthecompositionofbloodintheumbilicalarterydifferfrom thatin

umbilicalvein (2mks)

28. Statethreewaysinwhichthetracheolesystem isadaptedtoitsfunction.
(3mks)

29. Giveareasonforeachofthefollowing.

(a) Longfeatherystigmainaflower (1mk)

(b) Presenceofnectariesinsomeflowers
(1mk)

30. Foraleaftobeefficientforphotosynthesis,ithastobebroadandthin.Explain.
(2mks)

PAPER2SECTIONA(40MKS)
AnswerALLthequestionsinthissectioninthespacesprovided.

1. (a) Define
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i)Osmosis (lmk)ii)Haemolysis (lmk)(b)Statetheroleofactive
transportinplants. (2mks)
(c) Whyisoxygenimportantintheprocessofactivetransport? (lmk)
(d) Statethreepropertiesofthecellmembrane (3mks)

2. Thediagram belowrepresentsafoodwebinaterrestrialecosystem.

(a) Whichorganism hasthefewestnumberofpreys (lmk)

(b) Constructfoodchainswithsnakesastertiaryconsumers (2mks)

(c) Statethetrophicleveloccupiedbyhawksinthefoodchainsconstructedinb)
above(lmk)

(d) Describehowcapture—recapturemethodcanbeusedinestimatingthepopulationof
fishesinalake. (4mks)

3. (a)Differentiatebetweenthemodeoffertilizationinhigherplantsandinmammals(2mks)
(b) Explaintheroleofthefollowinghormonesinthefemalemenstrualcycle

(i) Oestrogen (2mks)

(ii) Luternizinghormone (2mks)

(c) Givetwofunctionsoftheplacentaduringpregnancy 4.
Thediagram belowshowsasetupthatwasusedtodemonstrate
fermentation.

(2mks)

Glucosesolutionwasboiledandoiladdedontopofit.Theglucosesolution
wasthenallowedtocoolbeforeaddingtheyeastsuspension.

a) Whywastheglucosesolutionboiledbeforeaddingtheyeastsuspension?(1mk)

b) Whatwastheimportanceofcoolingtheglucosesolutionbeforeaddingtheyeast
suspension? (1mk) c)Whatwastheuseoftheoilintheexperiment? (1mk)
d) WhatobservationwouldbemadeintesttubeBattheendofthe

experiment (1mk) e)Suggestacontrolforthisexperiment (1mk)

5.Hemophiliaorbleeder’sdiseaseisaconditioninwhichbloodtakesalongertimethan
usualtoclot.Thisisduetolackofacertainbloodprotein.Thegeneforhemophiliais
recessivetothegenefornormalclottingfactorandisfoundontheX-chromosome.

(a) Explainwhythereareonlyfemalecarriersforhemophiliaandnomalecarriersfor
traits. (1mark)

(b) Acarrierfemaleforhemophiliatraitmarriedanormalmale.Workoutthepossible
genotypeofthechildren.LetletterHrepresentthenormalgene,andlethrepresents
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thegeneforhemophilia.

(4marks)

(c) IdentifythetypesofchromosomemutationsI,IIandIV.
(3mks)

I………………………………………………………………………….…

II……………………………………………………………………………

IV………………………………………………………………………..…

SECTIONBAnswerquestion6(Compulsory)andeitherquestion7or8
6. Twosetsofapeaseedsweregerminated,setAwasplacedinnormaldaylightconditionsin

thelaboratorywhilesetBwasplacedinadarkcupboard.Startingafewdayslaterthe
shootslengthsweremeasuredtwicedailyandtheirmeanlengthsrecordedasshowninthe
tablebelow.

a)UsingsuitablescaledrawthegraphsofthemeanlengthsinsetAandBagainsttime. (8
marks)

b)From thegraphstatethemeanshootlengthofeachsetofseedlingatthe66thhour
(2mks)

c)AccountforthedifferenceofcurveBandA (3mks)

d)ExplainwhatwouldhappentosetupBifitwereallowedtocontinuetogrowunderconditions
ofdarkness (4mks)

e)Statethreeexternalconditionswhichshouldbeconstantforbothsetups (3mks)

7.

a)Howarexerophytesadaptedtotheirhabitat? 10mks)

b)Discussapplicationofgeneticsinhealthcaretoday. (10mks)

8.Outlineandexplainthevariousfunctionsoftheliverinmammals.
(20mks)

PAPER3
1.YouareprovidedwithliquidXandsubstanceQ

(a) PlacethreedropsofliquidXontoawhitetile.Addfourdropsofiodinesolutionand
recordyourobservation. (lmk)
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(b) Pour2mlofliquidXintoatest-tube.AddequalamountsofBenedict’ssolutionboilthe
mixture.Recordyourobservation (lmk)

(c) Labelthreeboilingtubesasset-upsA,B,andC.Place3m1ofliquidXintoeachofthe
setups.

DividesubstanceQintothreeequalportions.

Toset-upA,addoneportionofsubstanceQandshake.

•PlacethesecondportionofsubstanceQintoatesttube.Add1mlofwatertoitand
boilforfourminutes.Addittoset-upBandshake.

•Toset—upC,addthethirdportionofsubstanceQ.Add8dropsof2M

hydrochloricacidandshake.

Placethethreeset-upsinawarm waterbathmaintainedat37°Cfor30minutes.

Cooltheset-upsbydippingtheboilingtubesincoldwater

Place2m1ofthecontentsofeachset-upintothreeseparatetesttubes.Addequal
amountof

Benedict’ssolutiontoeachofthethreetest-tubesandboil.

Recordyourobservations (3mks)

Set-upA

Set-upB

Set-upC

(d) Accountforyourobservationsintheset-up (3mks)

Set-upA

Set-upB

Set-upC

(e) GivethemostlikelyidentityofsubstanceQ (1mk)

(f) Whywasthewaterbathmaintainedat37°C (lmk)

(g) WhatisthefateoftheproductofsetupAinanorganism? (2mks)

2.Belowarephotographsofavarietyofinvertebrates.Examinethem andanswerthequestions
thatfollow.

a.Completethedichotomouskeygivenbelow.(5mks)

1a.Animalwiththreepairsoflegs…………………………………………….………..goto2

b.________________________________________....................................................goto5
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2a.Animalwithwings…………………………………………………………..……….goto3 b.Animal
withoutwings………………………………………………………...Hymenoptera 3a.Animalwithonepair
ofwings……………………………………………………….Diptera

b.________________________________________......................................................goto4

4a.Forewingshard……………………………….…………………………………..Orthoptera b.Forewings
membranous…………………………………………………………….Odonata

5a._________________________________________.....................................................goto6

b.Animalwithmorethanfourpairsofwalkinglegs……………………………………goto7

6a._________________________________________..................................................Crustacea

b.Animalwithoutantennae……………………………………………………….…..Arachnida

7a._________________________________________………….……………………..Chilopoda

b.Animalwithtwopairsoflegsineachbodysegment…………………………..Diplopoda

b.Usethedichotomouskeytoidentifythespecimeninthephotographsabove.(8mks)

Specimen Stepsfollowed Identity

K1

K2

K3

K4

K5

K6

K7

K8

3.AllmembersofplantdivisionSpermatophytaexhibitalternationofgeneration.Thephotographs
belowshowstagesinthegrowthanddevelopmentofaspermatophyte.

a.i.ProcessesI,IIandIII.(3mks)

ii.StructuresK,P,RandW.(4mks)iii.Thecelldivision
processthatoccursinstructuresJ.(1mk)iv.The
productsoftheprocessnamedin(iii)above.(1mk)
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K

III

P

W

R

b.ExplaintheroleofthefollowinginpromotingprocessIIinthefloweringplants.

i.Petals(2mks)ii.
Filaments.(2mks)

c.Thephotographsaboverepresentsoneofthephasesinalternationofgenerationsin
spermatophytes.Namethephase.(1mk)

KCSEPREDICTION 22019PAPER1
1.(a)NametwobranchesofBiologythatanoncologistneedstostudyindetail.(2marks)

(b)Form onestudentsgoingforanexcursionontheseashorearerequiredtocollectspecimenfor
learningbiology.Nameoneapparatusandaspecimenitcanbeusedtocollect. (1mark)

2.(a)Distinguishbetweencodominanceandincompletedominance. (1mark)

(b)Stateonemajordifferencebetweenthemitotictelophaseofanimalcellsandthatofplantcells.
1mk

3.(a)Brieflyexplainthebiologicalsignificanceofpruninginteaplantsandotherplantsusedin
makinglive

fences (3marks)

(b)Stateanytworolesofthecorkcellsformedduringsecondarythickeninginthedicotyledonous
plants

(2marks)

4.Belowisagraphicalrepresentationoftheconcentrationofhormonesinvolvedinthemenstrual
cycleagainsttime.Studyitandanswerthequestionsthatfollow
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(a)NamehormoneK. (1mark)

(b)Didpregnancyoccurbasedonthecycleabove?Explainyouranswer.(2marks)

(c)NametheorganthatsecreteshormoneT (1mark)

(d)IdentifytheprocessthatoccursduringthetimelabeledL (1mark)5.Smallbirds
liketheEuropeanrobinpuffup(swellup)theirfeathersduringwinterExplainthe

significanceofthisbehavioralresponse. (3marks)

6.(a)Anorganism hasapairofshortantennaeandtwobodyparts,headandtrunk.Stateanytwo
other

characteristicsthattheorganism islikelytohave. (2
marks)(b)StudythediagramsbelowoforganismsP,RandS.

Constructadichotomouskeythatwouldbeusedtoidentifythem. (2marks)

7.Stateonefunctionofeachofthefollowingtissues. (2marks)Skeletal
muscles

Sclerenchymatissue

8.(a)Whatiscellspecialization? (1mark)

(b)Statetwoadaptationsofaneurontoitsfunction. (2marks)

9.Duringamicroscopyclassastudentwasunabletoseethefieldofview.Statetwopossible
adjustmentssheneededtomaketoensurethatthefieldofviewbecomesvisible (2marks)

10.Animalshavecomplexexcretoryorgansascomparedtotheplants.Explain.(2marks)

11.Studythegraphbelowandanswerthequestionsthatfollow



11

Formarkingschemes,prefercallingMdm.Mariam-0746711892

(a)WhydoestherateofphotosynthesisbecomeconstantatthepointlabeledX?(2marks)

(b)Statetwootherfactorsthataffecttherateofphotosynthesis (2marks)

12.(a)Whatisosmoticpotential? (1mark)

(b)ChangeinsoilpHcanaffecttherateofwhichplantsabsorbmineralsalts.

Explain. (3marks)

13.(a)Apyramidofbiomassshowsreducingenergyateachsuccessivetrophiclevel.Giveareason
forthis

observation. (1mark)

(b)Controlofmosquitoesbysprayingoilontostagnantwateriseffective.Explainwhythismethod
is

howeverdisadvantageous. (2marks)

14.(a)Whatistheroleoftemperatureinaterrestrialecosystem? (2marks)

(b)Statetwolimitationsofusingthecapturerecapturemethodtoestablishpopulationdensity.(2
marks)

15.Nametheapparatususedtomeasurethefollowingabioticfactors. (2marks)
PenetrationoflightinwaterLightintensity

16.(a)Nameabloodvesselthathascapillariesonbothends. (1mark)

(b)Brieflyexplainhowbeestingscancausedeath. (3marks)

17.Alionisanexclusivecarnivore.State2dentaladaptationsithastoitsmodeoffeeding. (2
marks)

18.Duringaclassexperimentgreengrams’plantsweregerminatedintwotrayscontainingsoil.
TrayAcontainedsoilthathadbeenmixedwithnitrogenousfertilizerwhileintrayBthefertilizer
hadnotbeenadded.Oneweekaftergerminationtheseedlingswereuprooted,theirroots
washedandtheirrootnodulescounted.(a)Whatwastheaim oftheaboveexperiment?
(1mark)

(b)Accountfortheobservationmadewhentherootnodulesofthetwosetsofplantswere
counted.(2

19.Brieflyexplainhowbuddingoccursinyeast. (3marks)

20.(a)Distinguishbetweenapocarpousandsyncarpousflowers. (1mark)

(b)Completethetablebelow (2marks)

Fruit Typeoffruit Agentofdispersal

Blackjack

Coconut

21.Moultingissheddingoftheexoskeletonofarthropodssuchashousefliestoallowforgrowth.(a)
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Namethehormonethatleadstotheformationofthelarvalcuticle. (1mark)

(b)Sketchthelifecycleofthehousefly. (2marks)

22.(a)Stateanexampleofstructuresinanimalswhosedevelopmentdemonstratesadaptive
radiation.(1

(b)Treatmentofmalariaisstillachallengeintheworlddespitetheinventionofmanyantimalarial
drugs.

Explain. (3marks)

23.Nametwopartsinthekidneynephronwherere-absorptionofwatertakesplace. (2marks)

24.(a)Nametheproductofglycolysis. (1mark)

(b)Whatistheroleofthecristaeinamitochondrion? (1mark)

(c)Whichisthemostcommonsubstrateofrespirationinhumanbeings?Giveareasonforyour
answer.

25. Inthestudyofdistributionoforganismsovertheworldmembersofthe‘catfamily’are
foundindifferentcontinents.leopardsandcheetahsinhabitAfrica,jaguarsandpanthersNorth
AmericawhiletigersarefoundinAsia.Explainthebiologicalphenomenonthatcouldhaveled
tothisdistribution. (3marks)

26. Nameonedisorderinhumanscausedbychromosomalnon-disjunction. (1mark)
PAPER2

1.AspecimenofDrosophilahasredeyeandwhencrossedwithapurplemutantalltheF1hadred
eyes.Theoffspring’swerematedamongthemselvesandthefollowingproportionsofflieswere
produced;201gadredeyesand67hadpurpleeyes.UsingRtorepresentthedominantgeneandrto
representstherecessivegene,answerthefollowingquestions.

a)Bythehelpofdiagramsshowshowtheratioof201:67wasarrivedat,intheF2generation.

b)Drawdiagramstoshowthegeneticdetailsofacrossbetweentheheterozygousredeyedand
apurpleeyedindividualform F2. (3mks)

2.Thediagram belowshowstherelationshipbetweenbloodsuppliesoftheembryo,placentaand
theuterus.Useittoanswerthequestionthatfollow.

a) NamethepartlabeledAandC.
(2mks)

b) Stateanytwofunctionsofplacentainmammals.
(2mks)

c) .(i)Whatkindofflowdoesmaternalandfoetalcapillariesexhibitattheplacenta.(1mk)

(ii)Whyisthiskindofflow(c)(i)haveanadvantage. (1mk)

d) Ifthematernalandfoetalbloodcirculatorysystem weretobedirectlyconnectedatthe
placentasuggestwhatmayhappen. (1mk)
e)Inlactatingmammalsifthepituitaryglandisremoved,explainwhathappens. (1mk)
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3.AstudentwasgivenfourtesttubesA,B,CandD,eachcontainingadifferentmixtureamong
thefollowing:

i) Starch+amylase+
maltase+waterii) Starch
+Pepsin+Wateriii) Starch
+Glucose+Water

iv) Cellulose+amylase+trypsin+Water

Sheplacedthetesttubesinanincubatorat300Cuntilallpossiblereactionshadtakenplace.She
thentooksamplesfrom eachtesttubeandtestedthem separatelyforstarch,reducingsugarand
protein.Theresultsobtainedaregiveninthefollowingtable.

Tube Starch Reducing Protein

A Present Present Absent

B Absent Absent Present

C Present Absent Present

D Absent Present Present

a)Nameareagentusedtotestforreducingsugarandstatetheappearanceofapositive
result.(2mks)

b)IdentifythecontentsofeachofthetesttubeA,B,CandDaccordingtotheresultsobtained.(4mks)

c)Statetheroleofenzymeinrespiration.
(2mks)

4.Thegraphbelowshowstheeffectofinjectingoneunitofinsulinintoaperson.Theconcentration
ofglucoseinthebloodismeasuredatregularintervals

a)Whyisinsulininjectedintobloodstream directlyinsteadofbeingtakenorally. (2mks)

b)Explainthefallinbloodglucoselevel. (2mks)

c)Namethemechanism thatledtotheincreaseinbloodglucoselevelwhenithadbeenfalling.
(1mk)

d)Namethehormoneresponsiblefortheconversionofglycogentoglucose. (1mk)

e)Statetheeffectsofeachofthefollowinginhumanbeings.

i)Toomuchglucoseintheblood. (1mk)ii)
Verylittleglucoseintheblood. (1mk)

5.Thediagram belowshowsastem ofapassionfruittwiningaroundapost.
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a)Whatisthenamegiventothetypeofgrowthmovementshownabove? (1mk)

b)Whatisthebiologicalimportanceofthisgrowth? (1mk)

c.i)Accountforthetwininggrowthpattern. (3mks)ii)
Namethreeothertypesofgrowthresponsesexhibitedbyplants. (3mks)

SECTIONB(40MARKS)Answerquestion6andeitherquestion7or8
6.Theformationofacidrainisaseriousenvironmentalconcern.Sulphuricacidispresentinacidrain
andhasadverseeffectsonbothplantsandanimals.

a)Nametwootheracids(otherthansulphuricacid)thatcanbefoundinacidrain. (2mks)

b)Anexperimentwascarriedouttoinvestigatetheeffectsofdilutesulphuricacidonthegrowth
ofplantseedlings.Batchesofseedlingsweregrowninglassdishesonfilterpapertowhich
dilutesulphuricacidwasadded.Thedisheswerethenincubated.Therootandshootlengths
weremeasuredafter65hours.Theresultsobtainedareasshowninthetablebelow.

Sulphuricacid
Concentration(mol/dm-3)

Meanroot
Length(mm)

Meanshoot
Length(mm)

0 55.5 25.2

1x10-3 63.4 18.4

3x10-3 6.5 9.5

4x10-3 2.0 4.6

6x10-3 1.8 0.8

7x10-3 1.5 0.5

8x10-3 1.3 0.3

9x10-3 1.3 0.0

10x10-3 1.0 0.0

Plotagraphofthemeanrootlengthandthemeanshootlengthagainstthesulphuricacid
concentrationon

thesamegrid. (7mks)

c)Describetherelationshipbetweentheconcentrationofsulphuricacidandthe:

i)Growthoftheshoots. (2mks)



15

Formarkingschemes,prefercallingMdm.Mariam-0746711892

ii)Growthoftheroots. (2mks)

d)Estimatethemeanrootandmeanshootlengthswhentheconcentrationofsulphuricacidis
5x10-2mks

e)Statetwoothereffectsofacidrain. (2mks)

f)Statethreewaysofpreventingacidrain. (3mks)

7.

a)Describethefollowingterms:

i. Secretion

ii. Excretion

iii. Egestion (3mks)
b)Explainhowthemammaliankidneyisadaptedtoitsfunctions. (17mks)

8.Explaintheroleofhormonesinthegrowthanddevelopmentofplants. (20mks)

PAPER3

1.YouareprovidedwithspecimenAandB

a)Namethesub-divisiontowhichthespecimenbelong (1mk)

b)Nametheclasstowhichthespecimensbelong (2mks)

A…………………………………………..

B…………………………………………..

c)StatethreeobservabledifferencesbetweentheleavesofspecimenAandB
(3mks)

LeavesA LeavesB

d)thediagram belowshowthecross-sectionsofstemsobtainedfrom specimensAandB

(i) Matchthestem cross-sectionswiththespecimens
(2mks)
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(ii) Outlinethreedifferencesbetweenthetwostems (3mks)

SpecimenA1 SpecimenB1

e)SuggesttheagentofpollinationoftheflowersofspecimenA (1mk)

Givereasonforyouranswer (1mk)

2.YouareprovidedwithphotographsofspecimenslabeledK(gills)andL(lungs).Examine
them andanswerthequestionsthatfollow.

(a)Namethe
classof
organismsfrom
wherethe

specimenswereobtained

(2mks)

Specimen Class

K

L

(b)LabelallthepartsofspecimenKonthephotograph

I…………………………II………………………..

III………………………

(3mks)

(c)Statethefunctionsofeachofthepartsyouhavelabeledin(b)
above

(3mks)

(d)StatethreewaysinwhichthepartlabeledLisadaptedtoits
functions

(6mks)

(e)StatethefunctionalrelationshipbetweenspecimensKandL (1mk)

3.Youareprovidedwith:

• 1mlOliveoil

• K1(Concentratedsodium hydrogencarbonatesolution)

• K2

• Irishpotato

• Testtube

• Iodinesolution

LabeltwotesttubesXandY.Intoeachtesttube;put2cm3ofwaterand8dropsofOliveoil.
TothetesttubelabeledX,add8dropsofLiquidK1.Shakebothtesttubesandallowthe
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contentstostandfor2minutes

a)(i)Recordyourobservationin: (2mks)
TesttubeX

TesttubeY

(ii)NametheprocessthathastakenplaceintesttubeX (1mk)

(iii)Stagethesignificanceoftheprocessnamedin(a)(i)aboveindigestion (1mk)

(iv)Namethe:

I. DigestivejuiceinhumanbeingsthathasthesameeffectonoilasliquidK1 (1mk)

II. Regionofalimentarycanalwherethejuiceissecreted (1mk)

b) LabeltwotesttubesEandF.place2cm3ofliquidK2intoeach.Addadropofiodinesolution
intoeachtesttube

(i) Recordyourobservations (1mk)

(ii) SuggesttheidentityofliquidK2 (1mks)

(iii) Cutoutacubewhosesidesare1cm from theirishpotatoprovided.Crushthecube
to

obtainapasteandplacethepasteinthetesttubelabeledE.Leavethesetupforat
least30minutes

Recordyourobservations (2mks)

Accountfortheresultsin(b)(iii)above (2mks)

KCSEPREDICTION 32019PAPER1

1.Thegraphbelowrepresentsthegrowthpatternofanimalsinacertainphylum.

(a)Namethetypeofgrowthcurveshownabove. (1mark)

(b)(i)IdentifytheprocessrepresentedbyX. (1mark)

(ii)Namethehormoneresponsiblefortheprocessinb(i)above. (1mark)

(c)Statetheimportanceofthegrowthofapollentubetoaplant. (1mark)

2.(a)WhatisthefunctionofSodium hydrogenCarbonatethatisaddedtotestsolutionofnon-
reducingsugar. (1mark)

(b)TheequationbelowrepresentsaprocessXwhichiscontrolledbyenzymes.

ProcessX……………………………………………………… (1
mark)
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C6H12O6+C6H12O6C12H22O11+H2O

Glucose+Fructose Sucrose+Water

(i)NametheprocessXand enzymeR

(a)Namethestageofmitosisitrepresents……………………………………… (1mark)

(b)Namethestructures

A……………………………………………………………………. (1mark)

C…………………………………………………………………….. (1mark)

4. Whatistheeffectofgibberellinsontheshootsofplants? (4marks)

5. (a)Givetwoformsinwhichcarbon(IV)oxideistransportedinhumanblood.(2marks)(b)
Nametheenzymethatenhancestheloadingandoff–loadingofcarbon(IV)oxideinthe

humanblood. (1mark)

6. (a)Whatistheimportanceofthecountercurrentflowintheexchangeofgasesinafish?(2
marks)

(b)Statetwowaysinwhichthetracheolesofaninsectareadaptedtotheirfunctions.(2marks)

7. Theequationbelowrepresentsareactionthatoccursduringrespirationinacell.

K+Phosphate Adnenosinetriphosphate

(a)IdentifythecompoundK. (1mark)

(b)StatetwodifferencesbetweenKandATP. (2marks)

(c)Nametheorganelleresponsiblefortheproductionofenergyinacellmuscle.(1mark)

8. Explainhowcropsgrownalongroadscanbeasourceofleadpoisoningtohumanbeings.(2
marks)

9. Explainwhyplantsgrowinginlowaltitudeareasgrowfasterthanthoseinhighaltitudes.
(3marks)

10. Listdownfourphenotypiccharacteristicsthathavebeenselectedfortheproductionof
strainssuitable

formodernagriculturalpurposes. (4marks)

11. Namethetypeofeyedefectsthatcanbecorrectedby;

(i) Useofbifocallens (1mark)

(ii)Useofartificiallens (1mark)

(iii)Useofconcavelens (1mark)

12. (a)Thelengthfrom thetailtiptotheanusofacertaintilapiafishis10cm.Thelengthfrom
thetailtiptothemouthis35cm.Calculatethetailpowerofthefish.(Showallyourworking).

(2marks)

(b)Whatisthesignificanceofhightailpowerinfish? (1mark)

13. Listdownthreedifferencesbetweentheendocrinesystem andnervoussystem.(3marks)

14. Distinguishbetweenthestruggleforexistenceandsurvivalforthefittestasusedinthe
theoryofnaturalselection. (2marks)

EnzymeR……………………………………………………….
3.Thediagram showsanepidermalcellundergoingmitoticcelldivision.

(1
mark)
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15. ThebodytemperaturesoftwoanimalsAandBvariedasbelowwithenvironmental
Temperature

(a)Whichoftheanimalsis;

(i)Endothermic……………………………………………………..(1mark)

(ii)Ectothermic………………………………………………………(1mark)

(b)Withareason,statewhichoftheanimalsislikelytobewidelydistributed.

(2marks)

16. Statethreerolesofoestrogenduringthemenstrualcycle (3marks)

17. Statethreecharacteristicsofcellsatthezoneofcelldivisioninanapicalmeristem.(3marks)
18.BelowarediagramsofthreeleavesA,BandC.Constructatwostepdichotomous

keywhichcanbeusedtoidentifyeachofthem. (4marks)

19.(a)Nametwomutagenicagents. (2marks)

b)Identifythetypeofgenemutationsrepresentedbythefollowingpairsofwords.

i) Shirtinsteadofskirt………………………………………………(1mark) ii)
Hoppinginsteadofshopping………………………………………(1mark)

20. Liverdamageleadstoimpaireddigestionoffats.Explainthisstatement.(2marks)

21. Explainwhyseverallateralbudssproutwhenaterminalbudinayoungtreeisremoved.(3
marks)

22. (a)Statetwostructuraladaptationsthatmakexylem vesselssuitablefortransportofwater
andmineralsalts. (2marks)

(b)Listanythreeadaptationsoftheroothaircellstotheirfunctions (3marks)

23. (a)Definethefollowingterms:- (2marks)

(i)Species

(ii)Binomialnomenclature

24. Whatisthesignificanceofactivetransportinthehumanbody? (3marks)25.
Explainhowthebicepsandtricepsmusclesbringaboutthemovementatthehingejointof

theelbowinman. (2marks)
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PAPER2

SECTIONA(40MARKS)
Answerallquestionsinthissection.

1.Thediagram belowshowsacrosssectionthroughthefemalepartofaflower.

a) NamethestructureslabeledW,XandY. (3marks)
b) Statetwofunctionsofthepollentube. (2marks)

c) Whathappenstoantipodalcellsafterfertilization? (1mark)
d) NamethestructurelabeledKandstatetheirrole. (2marks)

2.Thediagram belowillustratesandexperimenttodeterminetherateofrespirationinasmall
insect.

a)NamethechemicalcompoundlabeledXandstateitsfunction. (2marks)
b)Whyisitnecessarytoplacetheflaskinawaterbath? (3marks)
c)Whatchangeswouldyouexpecttoobserveinthelevelofcolouredwaterinthecapillarytube

aftertheexperimenthasrunforfiveminutes? (1mark)

d)Explainthechangesyouhavestartedin(c)above. (3marks)
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e)Statehowyoucansetupacontrolexperiment. (1mark)3.The
diagram belowshowssomecomponentsofalightmicroscope.

a)Namethepartslabeled (2marks)

K………………………………………………………………………………………………

M ………………………………………………………………………………………………

b)Statethefunctionsof (2marks)

P………………………………………………………………………………………………

Q………………………………………………………………………………………………

c)Astudentwasviewingapreparedslideofaplantcellunderhighpowermicroscope.The
featuresofthecellwereblurred.Whichoneofthelabeledpartsofthemicroscopewouldthe
studentusetoobtain:-

(i) asharperoutlineofthefeatures. (1mark)

(ii) Givetheformulausedtocalculatemagnificationinalightmicroscope. (1mark)

d)Astudentwaspreparingasectionofaplantcelltobeviewedonalightmicroscope.Givea
reasonforeachofthefollowingsteps:-

(i) Cuttingaverythinsection. (1mark)

(ii)Stainingthesection. (1mark)

(iii)Puttingthesectioninwater. (1mark)

4.Inanexperiment,ablackmousewasmatedwithabrownmouse;alltheoff-springs
were black.Theoff-springsgrewandwereallowedtomatewithoneanother.Thetotal
number of(F2)generationoff-springswas96.

a)UsingthelettersymbolscapitalletterBforthegeneofblackcolourandsmallbforbrowncolour,
WorkoutthegenotypeoftheF1generation. (3marks)

(b)From theinformationabove,workoutthefollowingfortheF2generation.

(i) Genotypicratio. (2marks)

(ii)Phenotypicratio. (1mark)

(iii)Thetotalnumberofbrownmice (2marks)

5.Inaphysiologicalexperiment,starch,protein,diastaseandsodium chloridewereaddedtowater
and putinsideavisking tubing.Thevisking tubing wasthenplaced inawaterbath
maintainedatatemperaturebetween35---40°C.Thesetupwasasshowninthediagram
below.
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Thefollowingobservationsweremadeaftertheproceduresindicated.

Contentsin Atthestartofexperiment After1hour

Viskingtubing (i) Solutiontastessalty Solutiontastessalty

(ii)Viskingtubingisnotfirm Viskingtubingisfirm

(iii)AfterboilingwithBenedicts
solution,solutionremainsblue

AfterboilingwithBenedicts
solutionthesolutionturnsbrown

(iv)Onadditionofsolution
hydroxidefollowedbycopper
sulphatesolutiontothesolution,
thecolourchangestopurple

Onadditionofsodium hydroxide
followedbycopperssulphateto
thesolution,thecolourchanges
topurple

Beaker (i)Wateristasteless Solutiontastessweet/salty

(ii)Afterboilingsolutionwith
Benedictssolution,Bluecolour
remains

Afterboilingsolutionwith
Benedict’ssolution,colourturns
tobrown.

(iii)Onadditiontosodium hydroxide
followedbycoppersulphatesolution,
colourremainsblue

Onadditionofsodium hydroxide
followedbycoppersulphate
solution,colourremainsblue

a)Nametheprocessbywhichsaltmovedintothewaterinthebeakerfrom thevisking
tubing.(1mark) (b)(i)Namethefoodsubstanceresponsibleforthebrowncolour
observedafter1hourbothin thebeakerandviskingtubingwhensolutionsareboiled
withbenedictssolution.(lmark)

(ii)Accountfortheobservationin(bi)above. (3marks)
(c)(i)Namethefoodsubstancetestedwithsodium hydroxidefollowedbycopper
sulphate

solution(s) (1mark)

(ii)Accountfortheabsenceofthefoodsubstancenamedin(ci)aboveinthebeakerafter
1

hour. (lmark)

(d)Afteronehourtheviskingtubingwasfirm.Statetheterm usedtodescribethisstate.

(1mark)

SECTIONB(40MARKS)

Answerquestions6(compulsory)andeitherquestions7or8inthespacesprovidedquestions8.
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6. Anexperimentwascarriedoutwherebythreehealthyratswerefedonequalamountsof
glucose.Afterhalfanhour,theglucoseconcentrationperml.ofbloodwasmeasuredat15
minutesintervalsforthreehours.Thefollowingresultswereobtained.

0min 15min 30min 45min 60min 75min 90min
Glucoseconc.

Ratsmg/ml

A 0.800 0.7740.7150.6800.6500.5950.555

B 0.745 0.6950.6950.6600.6350.6000.545

C 0.795 0.6950.6650.6350.5900.5500.495

Mean 0.780 0.720 0.691 - 0.625 - 0.532

(a)

i.Calculatethemeanconcentrationofglucoseinmgpermlofbloodat45and75minutes.

Recordyouransweronthetable. (2marks)ii. Onthe
graphpaperprovided,plotagraphofthemeanglucoseconcentrationagainsttime.

(6marks)

iii. Whatwasthemeanglucoseconcentrationinthebloodafter37.5minutes?(1mark)
iv. Giveareasonwhyitwasnecessarytousethreeratsintheexperimentinsteadofone.(1mark

v. Whywastheinitialconcentrationofglucoseintheratsnotthesame? (2marks)
vi. Accountforthedifferenceinmeanglucoseconcentrationduringtheperiod. (3marks)

(b)Givetworeasonswhyglucoseisthemainrespiratorysubstrate. (2marks)

(c)Givethreewaysinwhichglucoseisassimilatedinthebody. (3marks)7.
(a)Whatassumptionaremadewhenusingthecapturedrecapturemethodinestimating

populationofanimals. (5marks)

(b)Describehowyouwouldusethecapture–recapturemethodtoestimatethepopulationof

fishintheschoolpond. (15marks)
8.(a)Definenaturalselection. (2marks)

(b)Naturalselectionbringsaboutadaptationofaspeciestotheenvironment.Discuss.(18marks

PAPER3
1. Thediagram belowshowsbonesobtainedfrom thesamemammal.

(a)Givetheidentityofeachoftheabovebones.1234

(b)Drawadiagram ofthebones,arrangedastheyappearinthemammalfrom whichtheywere
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obtained

from. (3marks)

(c)Onyourdiagram indicatebynamingthetypesofjointsbetweenthebones.(2marks)

(d)(i)Givethreeadaptationsofbonelabeled3toits
functions.

(3
marks)

(ii)Givethreeadaptationsofbonelabeled4toitsfunctions (4
marks)

2.YouareprovidedwithsolutionlabeledJ,usethereagentsprovidedtotestforthefood
substances.

(a)UsetheiodinesolutiontotestforthefoodsubstanceinsolutionJ.

Foodsubstance (1mark)

Procedure (1mark)

Observation (1mark)Conclusion (1mark)

(b)UseBenedict’ssolutiontotestforthepresenceofthefoodsubstanceinsolutionJ.

Foodsubstance (1mark)

Procedure (1mark)

Observation (1mark)

Conclusion (1mark)

(c)UseDCPIPsolutionprovidedtotestforthepresenceofthefoodsubstanceinsolutionJ

Foodsubstance (1mark)

Procedure (1mark)

Observation (1mark)Conclusion (1mark)

(d)Whentestingfornon-reducingsugarsexplaintheroleofthefollowingsubstances.

(i)Dilutehydrochloricacid. (1mark)

(ii)Sodium hydrogencarbonate (1mark)

3.StudyphotographlabeledVwhichisadisplayofinternalorgansofasmallmammal.Photograph
FisaninsetofinternalstructureofpartlabeledL.Studythem carefully.

PhotographF PhotographV
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(a)Namethepartofthemammalianbodywheretheorgansshowninthephotographarefound.(1
mark)

(b)Identifytheorgansystem thatconsistsofpartsJandLinthephotographs. (1mark)

(c)(i)NamethepartslabelledJandK. (2marks)

(ii)GivethefunctionofthepartlabelledG. (1mark)

(d)StatetwoadaptationsoforganinLtoitsfunctions (2marks)

(e)F(a)isaninsetoftheinternalstructureofpartLshowingthepositionofthefunctionalunits

ofL.OneofthesefunctionalunitsisshownintheinsetF(b).

(i)IdentifythefunctionalunitshownininsetF(b)andgiveitsfunction.(2marks)
Identity:

Function:

(ii)Giveoneobservablefeatureinthestructureyouhavenamedin(e)(i)abovethat
adaptittoitsfunction. (1mark)

KCSEPREDICTION 42019PAPER1
1.Thediagram belowrepresentsastageincelldivision.\

(a)Identifythestageofcelldivision (1mk)

Giveareasonforyouranswer (1mk)

2.Thediagram belowshowsamammalianeye.

P
N

K

J

L

(a)NamethepartslabeledJ,K,andL (3mks)

(b)Explainhowthefollowingpartsareadaptedtotheirfunction.

(i)K………………………………………………………………………………(1mk)

(ii)P……………………………….………………………………………………(1mk)
(c)Nametheeyedefectcausedbyshorteyeballandlessrefractivelens. (1mk)

3.OutlinetwodifferencesbetweenplantdivisionsbryophyteandPteridophyta (2mks)

4.Acertainanimalhadonecellfrom itsalimentarycanalobservedunderlightmicroscope.Atotal
of40chromosomeswereseen.

(a)Statethenumberofchromosomesin

(i)Thespermatozoonofthisanimal (1mk)
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(ii)Oneofcellsinthetongue. (1mk)

(b)Nameastructureinmatureplantwheremeosistakesplace. (1mk)

5.Stateonefunctionsofgolgiapparatus (mk)

6.Theconcentrationoflacticacidinbloodduringandafteranexercisewasdetermined.The
results areshowninthegraphbelow.

(a)(i)Byhowmuchdidthelactinacidincreaseattheendof10minutes? (1mk
(ii)Afterhowmanyminuteswasthelactinacidconcentration78mg/100cm3

(2mks)
(iii)Whatwouldbetheconcentrationoflactinacidatthe60thminutes. (1mk)

(b)Giveareasonforthehighrateofproductionoflacticacidduringtheexercise. (1mk)

7a)Whatismeantbytheterm sexlinkage. (1mk)

b)PartofonestrandofDNAmoleculewasfoundtohavethefollowingsequence
G-C-C-G–A–T-T–T–A–C–G–G

Whatisthesequence:

(i)ofthecomplimentaryDNAstrand? (1mk)

(ii)Onam-RNAstrandcopiedfrom thisDNAportion?
8.Studythediagram belowandanswerthequestionsthat
follow.

(1mk)

X



27

Formarkingschemes,prefercallingMdm.Mariam-0746711892

Y
Nucleus

Xytoplasm W

(a)Identifythecell (1mk)

(b)LabelthepartsX,YandW (3mks)

9.Thediagram belowshowsaboneofthehindlimb.Studyitandanswerthequestions
that follow.

Q

R

(a)Namethebone
(1mk)

(b)NamethepartslabelledQandR (2mks)

(c)NamethestructurethatarticulateswiththepartlabeledZandthejointformed?(2mks)

Structure……………………………………………………………………………………

Joint…………………………………………………………………………….…………

10.StateTwowaysbywhichtheileum isadaptedfroabsorptionoffoodmaterials? (2
mks)11.

a)WhatisateatpipetteusedforinBiologyLaboratoryLesson? (1mark)

b)Givethenameofareagentthatisusedtotestsubstancesandatthesametimeusedasa
staininthelaboratory. (1mark)

12. Aform onestudentobservingOnionepidermalcellsunderthelowpowerobjective
counted5cellsonafieldofviewmeasuring5mm

(a) Estimatethesizeofonecell. (1mark)

(b) Iftheeyepiecemagnificationusedwas×10andthatoftheobjectivelenswas×10.
Whatwasthemagnificationofthemicroscope?Showyourworking.(2marks)

( )EstimatebyapproximationtheNumberofcellsthatwouldbeobservediftheobjective
lens

magnificationwaschangedtox40 (1mark)

13. Nameonecofactorandoneco-enzymerequiredforabloodclottingprocesstobe
normal.

a)Co-factor - …………………………………………………(1mark)

b)co-enzyme - ………………………………………………….(1mark)
14. (a)WhatiscountercurrentMechanism inaTilapiafish?

(2marks)(b)Thediagram belowrepresentsanorganfrom afinnedbonyfish.Studyit
andanswerthe

Z
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questionsthatfollow

S

R

T

S

i. Identifytheorgan. (1mark)

ii. StatetwoadaptationsofthepartlabeledStoitsfunctions. (2marks)15.The
equationbelowrepresentsaprocessthattakesplaceinplantsandanimals

C6H12O6+6O2 6CO2+6H2O

(a) Nametheprocess. (1mark)

(b) Statetworequirementsnecessaryfortheprocess(a)abovetoprocessatmaximum
rate.

(2marks)

(c) WhatistheroleofCristaeintheprocessabove? (1mark)

(d) InwhichpartofthecelldoesglycolysisandKrebscycleoccur? (2marks)

Glycolysis - ......................................................................................................

Krebscycle -…………………………………………………………………………

16.StatetwoapplicationsofGeneticinourdaytodaylife. (2marks)

17.Statetwofunctionsofthecellsap. (2marks)

18.a)Statetwomethodsbywhichfossilswereformed.(2marks)

(b)Whatdosimilarityofwingsofbatsandthoseofinsectsillustrate? (1mark)

19.GivetworeasonswhyCarolusLinneauspreferredtheuseoflatinlanguageinthescientific

namingoflivingorganisms. (2mks)

20a)Thediagram belowshowspartofafoodrelationshipinanecosystem

Fox

(i) Namethefoodrelationshipshowninthediagram (1mk)

(ii)Namethetrophicleveloccupiedbyorganism A 1mk)

(iii)Whatisthemainsourceofenergyintheecosystem showninthediagram above?(1mk)

(b)Thetablebelowshowsthepercentagecompositionofbloodplasmaandurineforfour
substances

Component
substance

Bloodplasma% Urine%

A

Rabbit

Dog Leopard
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Urea
Water
Plasmaproteins
Glucose

0.03
90
8.0
0.1

2.0
90
0
0

(i)Accountfortheabsenceofplasmaproteinsinurine (1mk

(ii)Ureaconcentrationbeinggreaterintheurinethaninthebloodplasma (1mk)

21.Aninvestigationwassetupasshowninthediagram below.

Glassrod

Viskingtubing

Starchsuspension

Iodinesolution

After30minutes,starchsuspensionhadturnedblue-blackwhileiodinesolutionretaineditscolour.

(a)Namethephysiologicalprocessthatwasbeinginvestigatedintheexperiment. (1mk)

(b)Accountfortheresultsobservedafter30minutes. (2mks)

22.Thediagram belowillustratepartofphloem tissue.

x

Z

(a)Namethepartslabeled. (2mks)

X…………………………………………………………

Y…………………………………………………………

(b)StatethefunctionofthepartlabeledZ (1mk)

23.Thefollowingchartsillustratethequantityofurinepassedoutbyfourmammalsofdifferent

Y



30

Formarkingschemes,prefercallingMdm.Mariam-0746711892

speciesindifferenthabitats.

A B C

Quantity

ofUrine

Animals

a)Nametheformsinwhichthefollowingorganismsarelikelytoexcretetheir
nitrogenouswastes.

(2mks)

a.AnimalB

b.AnimalC

b)GivetwostructuralmodificationofthenephronofanimalB thatenablesittosurvive
initshabita

(2mks)

24.Thediagram belowrepresentstheverticalsectionofafruit.

FibrousMesocarp

Hardwaterproofendocarp

Endosperm

(a)Suggestthepossibleagentofdispersalofthisfruit. (1mk)

(b)Explaintwoobservablefeaturesthatadaptthefruittoitsmodeofdispersal.

(1mk)

PAPER2
1. Thediagramsbelowshowssamplesofbloodobtainedfrom twodifferentpersonsAandB.

Bloodsamplefrom personA Bloodsamplefrom personB
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a) WhatgeneticdisorderispersonAsufferingfrom? (1mark)

b) Stateoneadvantageandonedisadvantageofthedisorderin(a)above (2marks)

c) Workoutthegenotypesandphenotypesoftheresultingoffspringsofmarriagebetween
personAandpersonB (5marks)

2. Theresultsinthetablebelowshowtheeffectsofsomeconditionsforseedgermination.In
eachexperiment,allotherenvironmentalconditionswerekeptconstant,exceptfortheone
beinginvestigated.

Experiment Treatment %germination

P -Seedsplacedintightlyclosedcontainerwithpyrogallicacid. 0

L i)Seedskeptinsourceof
light.ii)Seedskeptindark
cupboard

96
97

M i)Seedskeptinarefrigeratorat
40Cii)Seedskeptinanovenat
600Ciii)Seedskeptat350C

0.5
0

92

V i)Dryseedsinclosed
containersii)Moistseedsin
closedcontainer

0
87

a) i)Whatwasthepurposeofpyrogallicacidinexperiment(P) (1mark)
ii)Statetheaim oftheexperiment(L) (1mark)

b) i) Accountfortheresultsobtainedinexperimentset-up(M). (3marks) ii)
Statewhy100%germinationwasnotachievedinexperiment(V)(L) (1mark)

c) Ofwhatbiologicalsignificanceistheconditionnecessaryforgerminationbeing
investigatedbyexperiment(V).(2marks)

questionsthatfollow.

3.Thefigurebelowisaphotomicrographofasectionofmammalianskin.Studyitandanswerthe
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a)Suggestwhyonlyonecompletehairfollicleisvisibleinthefigure. (1mark)

b)Statetwofunctionsofthesecretionfrom theglandlabeledC
(2marks)

c)Indicateonthephotographbymeansoflinelabeled‘K’amusclethatcontracttomakehair
becomeerect. (1mark)

d)NamethepartslabeledABCD (3marks)

e)ExplainthebehaviourofstructureEwhenenvironmentaltemperaturefallsto100C.
(2marks)

4. Theepidermisofaleafisadaptedtohavethespecializedcellsknownastheguardcell
suchasshownbelow.

●

●

●

●

Guardcell

X

Epidermalcell

a)i)NamethestructurelabelledXonthediagram. (1mark)

ii)Statethreeadaptationsoftheguardcelltoitsfunctionofopeningandclosingofstomata
inplants. (3marks)

b)Themammalianlungisknowntohaveadaptedthemammaltoterrestrialhabitatbyhavinga
pleuralmembrane.

i) Statetwofunctionsofapleuralmembranethatgivesthemammaladvantageoverother
organisms.

ii) Nametwodiseasesoftherespiratorysystem. (2marks)

5. Thequestionbelowrepresentsachemicalequationthattakesplaceingreenplantsunder
certainconditions

Carbon(IV)Oxide+water Glucose+X

a)NamesubstanceX (1mark)

b)Otherthantheconditionsstatedintheequation,statetwootherconditionsnecessaryforthe
reaction

(2mks)

c)Nametwotypesofcellsinwhichthisprocessoccurs (2mks)

d)Nametheprocessrepresentedbytheequationgivenabove (1mk)

e)Statetheimportanceoftheprocessnamedin(e)above (2mks)



33

Formarkingschemes,prefercallingMdm.Mariam-0746711892

SECTIONB(40MARKS)
Answerquestion6(compulsory)andeither7or8inspacesprovidedafterquestions8.
6.Inanexperimenttodeterminetheeffectofringingontheconcentrationofsugarinphloem,

aringofbarkfrom stem ofatreewascutandremoved.Theamountofsugaringrammes
per16cm3pieceofbarkabovetheringwasmeasuredover24hourperiod.Sugarwasalso
measuredinthebarkofasimilarstem ofatreewhichwasnotringed.Theresultsareas
showninthetablebelow.

Timeoftheday
Amountofsugaringrammesper16cm3pieceofbark

Normalstem Ringedstem

0645
0945
1245
1545
1845
2145
0045

0.78
0.80
0.81
0.80
0.77
0.73
0.65

0.78
0.91
1.01
1.04
1.00
0.95
0.8

a) Usingthesameaxis,plotagraphofsugaragainsttime. (6marks

b) Atwhattimewastheamountofsugarhighestinthe:

i) Ringedstem.............................................................................................................................(1
mark)ii)Normalstem.......................................................................................................................(1
mark)

c)i)Howmuchsugarwouldbeintheringedstem ifitwasmeasuredat0345hours? (1
mark) ii)Givereasonswhytherewassugarinthestemsofbothtreesat0645hours.
(2marks)d)Accountfortheshapeofthegraphforthetreewithringedstem between:

i) 0645hoursand1545hours. (3
marks)ii)1545hoursand0045hours. (2
marks)

e)Namethestructuresinthephloem thatareinvolvedinthetranslocationofsugars. (2marks)

a)Otherthansugars,nametwocompoundsthataretranslocatedinthephloem. (2marks)

7.

a) Statethecausesofairpollution (5marks)
b) Describehowairpollutantsaffectorganismshencestatehowairpollutioncanbealleviated(15mks)

8.Describehowabonyfishliketilapiaisadaptedtolocomotioninaquatichabitat. (20mks)

PAPER3
1.Youareprovidedwiththefollowingmaterialsandreagents.

Astraightportionofrawpawpaw,labelledD

Twopetridishes,ascalpel/sharprazorblade,twobeakerscontainingliquidsA
andBAmeasuringcylinder,Astopwatch/accesstoawallclock,Meansof
labeling

(i)Labelthetwopetridishes,AandB

(ii)Place30cm3ofliquidAintopetridishAand30cm3ofliquidBintopetridishB

(iii)Usingthescalpel,preparefourthin,straightflatstripsfrom therawpawpawpeel

(iv)Eachstripshouldmeasureabout4cm by2mm asillustratedbelow
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(v)ImmersetwostripsinpetridishAandtheothertwoinpetridishBandleavethesetups
undisturbedfor10minutes.

(a)(i)StateyourobservationsinpetridishAandBafter10minutes

PetridishA (1mk)

PetridishB (1mk)

(ii)Accountfortheobservationsmadein(a)(i)above

PetridishA (2mks)

PetridishB (2mks)

(b)DescribethenatureofliquidsAandBinrelationtothesapinthepawpawpeelusedinthe
experiment

PetridishA (1mks)

PetridishB (1mks)

(c)Withreferencetotheobservationsmade,comparethenatureoftheouterandinnersurfacesof
the

pawpawpeel (2mks)

(d)(i)Namethecellstructureresponsiblefortheobservationsmadeinthisexperiment(1mk)

(ii)Explainhowthecellstructurenamedin(d)(i)aboveworkstobringabouttheobservations
made (1mk)

2.Studythespecimensprovidedthenanswerthequestionsbelow.

W

W1

W2

U

U1

V

V3

X

(a)NamethepartslabeledU1,W1,W2andV3 (4mks)

U1…………………………………………………………………………………………

W1…………………………………………………………………………………………
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W2…………………………………………………………………………………………

V3…………………………………………………………………………………………

(b)(i)SuggestthemodeofdispersalofthespecimenlabeledU (1mk)

(ii)Giveareasonforyouranswerinb(i)above. (1mk)

(c) (i)SuggestthemodeofdispersalofthespecimenlabeledX. (1mk)
(ii)GiveareasonforyouranswerinC(i)above (1mk)

(d) ThePhotographshownbelowwastakenfrom atreebark.Studyitthenanswer

thequestions.

A1
Treebark

Q

M

(i).Nameorganism labeledQ…………………………………..……………………(1mk)

(ii)NametwoorganismsthatmakeupQ…………………………………………… (2mks)

(iii)Suggestthefeedingrelationshipbetweentheidentifiedorganismsinb(i)above explainingthe
roleofeachintherelationship. (1mk)

(iv)IdentifythetwopossibleKingdomsrepresentedbyorganism Q. (2mks)

3.Studyphotographsshownbelowthenanswerthequestions.

R1

RQ1Q

S

S1
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A1 B1

C1
(a)StatethetypeofevolutionrepresentedbystructuresQ1,R1andS1.

(1mk) b)Explainthetypeofevolutionidentifiedin(a)above.
(1mk)

(c)Givetheevolutionterm usedtodescribestructures;

(i)Q1,R1andS1. (1mk)

(ii)A1,B1andC1. (1mk)

d).whattypeofevolutionisillustratedbythelimbs(A1,B1andC1)? (1mk)

e).(i)NameclassesfororganismslabeledQ,RandS.

Q……………………………………………………………...………………………(1mk

R………………………………………………………………………...……………(1mk

S…………………………………………………………………………………...…(1mk)

(ii)GivetwoobservablereasonsforyouranswerforclassS. (2mks)

(f) (i)SuggestthedietofanimalsBandR.

B…………………………………………..…………………………………………(1mk)
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R………………………………………………….………………………………....(1mk)

(ii)HowisbeakofanimalBadaptedtoitsfunction? (2mks)

KCSEPREDICTION 52019PAPER1

1.Identifythestructureofthecellthatperformsthefollowingfunctions

a)Synthesisofribosome (1mk)
b)Regulateexchangeofsubstancesinandoutofthenucleus

(1mk)
c)Formationofspindlefibres (1mk)

2.Statetheimportanceofthefollowingprocesses

a)Ultra-filtration (1mk)
b)Selectivereabsorption (1mk)

3.Thediagram belowrepresentsanorganism.

(i)Inwhichkingdom doestheorganism belong (1mk)
(ii)Giveareasonforyouranswer (1mk)

(iii)NamethestructurelabeledA (1mk)
4. Whatdifferencewouldyouexpecttoseebetweenpeaseedlingsgrownfortendaysintotal

darknessandpeaseedlingsgrowninlightforthesameperiodoftime
(3mks)

5. Aform onestudenttryingtoestimatethesizeofonioncellsobservedthefollowingonthe
microscope’sfieldofview

(i)Definetheterm resolvingpower (1mk)

(ii)Ifthestudentcounted20cellsacrossthefieldofview,calculatethesizeofonecellin
micrometers

(2mks)

6. Duringastrenuousexercise,thechemicalprocessrepresentedbytheequationbelowtakes
placeinhumanmuscles

C6H12O6 2CH3CH(OH)COOH +150KJ
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(Glucose) (SubstanceX) (Energy)

a)Whatisthenameofthisprocess (1mk)

b)NamethesubstanceX (1mk)

c)ExplainwhathappensinthebodywhensubstanceXaccumulatesinthemuscleinhigh
amounts

(1mk)
7. Statetheeffectofdampinguntreatedsewageintoariver

(3mks)

8. (a)Whatismeantbydoublefertilizationinplants (2mks)

(b)Mentiontwodevelopmentstagesthattakeplaceintheovaryofaflowerafterfertilization.
(2mks)

9. Whatismeantbythefollowingterms

a)Hybridvigour (1mk)

b)Polyploidy (1mk)

10.Namethecausativeagentofthefollowinghumandiseases

a)Malaria (1mk)

b)Typhoid (1mk)

11.ThegraphbelowshowsrelationshipbetweentwospeciesaandB.speciesBisapredator
feedingonspeciesA

a)Whenthepredatorsaretooefficient,whathappenstobothpopulations? (1mk)

b)Ifpredatorswereentirelyremoved,whatmighthappentothepreypopulation? (3mks)

12.Definethefollowingterms

(i)Testcross (1mk)

(ii)Phenotype (1mk)
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(iii)Dominantgene (1mk)

13.Statetwofunctionsofcellsap
(2mks)

14.Statethenamegiventothestudyof:

a)Structureoftissues (1mk)

b)Studyoffishes (1mk)

c)Developmentofanimalsfrom eggtoadult (1mk)

15.Givereasonsforcarryingoutthefollowingprocedureswhenpreparingtemporarywetmountsof
planttissues.

a)Makingthinplantsections (1mk)

b)Addingwateronplantsection (1mk)

c)Placingacoverslipovertheplantsections (1mk)

16.(a)Whatisdiffusion? (2mks)

(b)Howdothefollowingfactorsaffecttherateofdiffusion?

i)Diffusiongradient (1mk)ii)Surfaceareatovolumeratio (1mk)iii)
Temperature (1mk)

17.Thetablebelowshowstheconcentrationofsodium andiodineinseawaterandcellsapofa
plant.

Sodium ionconcentration Iodideconcentration

Seawater 250 35

Cellsap 100 550

Iftheplantwassprayedwithachemicalthatinhibitrespiration:

(i)Whichofthetwoionsuptakewillbeaffected (1mk)

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

18.Whatistheroleofvascularbundles (3mks)

19.Describewhathappensduringlightstagephotosynthesis
(3mks

20.Whathappenstotheendproductsofphotosynthesis
(4mks)

21.(a)Nameoneappropriatefoodsubstanceforeachofthefollowingenzymes

(i)Ptyalin (1mk)

(ii)Pepsin (1mk)

(b)StatetwosymptomsofBeri-Beri (2mks)

22.Howisthehumanstomachadaptedto

(i)Proteindigestion (3mks)

(ii)Churning (1mk)

23.thediagram belowrepresentstheregionofaroottip

a)NamethethreeregionsaboveXinascendingorder (3mks)
b)StatethefunctionofthepartlabeledX (1mk)
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24.(a)Nametheantigensthatdeterminehumanbloodgroup
(2mks)

(b)Explainthreeprotectiveroleofmammalianblood
(3mks)

25.Howaremitochondriaadaptedtotheirfunctions (2mks)

26.Statetwowaysinwhichanaerobicrespirationisappliedinindustries (2mks)PAPER2

SECTIONA(40MARKS)Answerallquestionsinthissection

1. Acrossbetweenaredfloweredplantsandwhitefloweredplantsproducedplantswithpink
flowers.UsingletterRtorepresentthegeneforredcolorandW forwhite.

a)Whatweretheparentalgenotypes? (2mks)

b)Workoutthecrossbetweenf1generations (4mks)

c)Statethephenotypicandgenotypicratiosofthef2generations
(2mks)

2. Thesetupshownwasusedtoinvestigateacertainprocess.Thesetupwasleftinbright
sunlightfor4hours.

Y

Watercontainingsodium hydrogen

carbonate

GasX

a)Statetheaim ofexperiment (1mk)

b)NameX andY (2mks)

c)Otherthansunlightnamethreefactorsthatwouldaffecttheexperiment
(3mks)

d)StatehowtheidentityofgasXcouldbeconfirmed (1mk)

e)Explainwhysubmergedwaterplantswasusedintheexperiment (1mk)

3. (a)Whatismeantby:

i)Autecology (1mk)ii)Synecology (1mk)

(b)Usingthetablebelow,answerthequestionsthatfollow

Numberofstomata

Leaf Upperepidermis Lowerepidermis

A 300 0

B 150 200

C 02 13

Suggestthepossiblehabitatoftheplantsfrom theleaveswereobtained (3mks)A

B

C

(c)StatethemodificationsinthestomataofleafC
(3mks)

4. Inaninvestigation,arawbananawaspeeled,mashedintoapasteandtreatedasshowninthe
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setupbelow.

a)Namethephysiologicalprocessbeinginvestigated (1mk)

b)Statetheexpectedobservationsintheabovesetupafter30minutes
(2mks)

c)Accountfortheobservationsmadein(b)above.
(2mks)

d)Statethreeroleofactivetransportinhuman (3mks)

5.

substance %inbloodPlasma %inglomerular
Filtrate

%inurine

Water
Protein

Urea
glucose

100
6.5

0.03
0.1

90
0

0.03
0.1

60
0

1.8
0

a)Whyistheconcentrationofproteininglomerularfiltrateandurinezero?(1mk)

b)(i) ByhowmanytimesisureamoreconcentratedinurinethaninglomerularFiltrate?
(1mk)(ii) Explainwhythereisgreaterconcentrationofureainurinethanglomerular
filtrate (1mk)

c)Explainwhythereisnoglucoseinurine (1mk)

d)Statetheeconomicimportanceofthefollowingplantexcretoryproducts

i)Rubber (1mk)ii)Papain (1mk)

e)Statetworeasonswhyplantslackcomplexexcretoryorgans. (2mks)

SECTIONB:(40MARKS)
Answerquestion6(compulsory)andeitherquestion7or8inthespacesprovided.

6.Duringgerminationandgrowthofcereal,thedryweightoftheendosperm,theweightofthe
embryoandthetotaldryweightweredeterminedattwodaysintervals.Theresultsareshown
inthetablebelow.

Timeafterplanting Dryweightof Weightofembryo Totaldryweight
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(days) endosperm
(mg)

(mg) (mg)

0
2
4
6
8

10

43
40
33
20
10
6

2
2
7

16
25
33

45
42
40
37
35
39

(a)Onthesameaxes,plotagraphofdryweightofendosperm,weightoftheembryoandthetotal
dry

weightagainsttime. (8mks)
(b)Whatwasthetotaldryweightonday5? (1mk)

(c)Accountforthe;

i)Decreaseindryweightoftheendosperm from day0to10 (2mks)
ii)Increaseinweightoftheembryofrom day0to10 (2mks)
iii)Decreaseinthetotaldryweightfrom day0to8
(1mk)iv)Increaseinthetotaldryweightafterday8
(1mk)

(d)Statetwofactorswithintheseedandtwooutsidetheseedthatcausedormancy.Insideseed

Insideseed (2mks)

Outsideseed (2mks)

(e)Giveonecharacteristicofmeristematiccells (1mks)

7.(a)Describetheprocessoffertilizationinfloweringplants
(15mks)(b)Statefiveadaptivefeaturesofredbloodcellstotheirfunction
(5mks)

8.(a)Explaininspirationinthegillsofbonyfish (10mks)

(b)Explainthefactorsaffectingtherateofbreathinginhumans (10mks)

PAPER3

1.YouareprovidedwithsolutionW.Usingtheprovidedreagents;carryoutpossiblefoodteststo
identifyfoodsubstancespresentinsolution.(14mks)

Food
substance

Procedure Observation Conclusion
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2.Examinethephotographwhichshowspartsoftheurogenitalsystem ofafemaleratandanswer
thequestionsthatfollow.Theorganmarked1isthestomach.
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a) (i)Nametheorganmarked2 (1mk)

(ii)Statetwofunctionsoftheorgan (2mks)
(iii)Whatisthefunctionalunitoftheorganin(a)(i)above (1mk)

b) (i)Identifyandnameeachoftheorgansmarked3and4 (2mks)

(ii)Statetwofunctionsofthepartmarked4
(2mks)c)(i)Identifytheorgansmarked5
(2mks)

(ii)Explaintwofunctionsoftheorgannamedinc(i)above.
(2mks)d)Theorganmarked6isthelargeintestine.Statethreefunctionofthelargeintestine.
(3mks)

3.Youareprovidedwithsevenspecimensofplants.TheyarelabeledD1,D2,D3,D4,D5,D6,andD7.
Thedichotomouskey

1. a) Leavesneedlelike………………………………………………………………..goto2

b) Leavesbroad………………………………………………………………….…..goto3

2. a) Leavesarrangedinclustersonstem……………………………….…………..Pinnacea

b) Leavesnotarrangedinclustersonstem …………………………………….…..Araucariaceae

3. a) Leavescompound…………………………………………………..…………..goto4

b) Leavessimple…………………………………………………….……………goto7

4. a) Leafletspointedattheend…………………………………....……………….goto5

b) Leafletsroundedattheend…………………………………….………………goto6

5. a) Leafletsattachedtomanysmallstalksthatjointhemainone……………...….Mimosaceae

b) Leafletsattachedtoonestalk………………………………….………………Rosaceae

6. a) Leafletsattachedtomanysmallstalksthatjointhemainone……………...…Bignonaceae

b) Leafletsattachedtoonestalk………………………………….………………Compositae
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7. a) Leavesgreen………………………………………………..………………….goto8

b) Leavespurple……………………………………………….………………..goto9

8. a) Leavesparallelveined………………………………………..……..………..Graminae

b) Leavesnetveined………………………………………………….….…….Geranaceae

9. a) Leavesparallelveined……………………………………………..……….…Commelinaceae

b) Leavesnetveined………………………………………………………..…….Euphorbiaceae
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a)Usethedichotomouskeytoidentifythetaxonomicsgroupofeachofthesevenspecimensinthe
photographsprovided.(7mks)
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Specimen Stepsfollowed Identity

Dl

D2

D3

D4

D5

D6

D7

b)(i)SuggestthepossiblehabitatthatspecimenD4isadaptedto (1mk)

(ii)NameoneobservablefeaturethatadoptsD4tothehabitatyouhavementionedin(b)(i)above(1mk)
(iii)Giveareasonforyouranswerin(b)(i)above (1mk)

(iv)StatetheimportanceofthestructurelabeledSinspecimenD4 (1mk)

KCSEPREDICTION 62019PAPER
1
1.Statethefunctionsofthefollowingpartsofamicroscope.

a)Objectivelens. (1mk)

b)Diaphragm. (1mk)

2.Stateoneuseforeachofthefollowingapparatusinthestudyoflivingorganisms.

a)Pooter (1mk)

b)Pitfalltrap. (1mk)

3.Belowisthedentalformulaofamammal. i0,c0,pm 3,m 2

4 0 3 3

a)Whatisthetotalnumberofteeth? (1mk)

b)i)Whatisthemodeoffeedinginthemammal? (1mk)
ii)Giveonereasonsforyouranswerabove.
(1mk)

4.Thediagram belowrepresentsamodelusedtodemonstratebreathinginmammals.

a)NamethemammalianstructurerepresentedbythepartslabeledDandE.
(2mks)

b)Statetheobservationmadewhenthestringispulleddownwards. (1mk)

c)Explaintheobservationin(b)above. (1mk)

5.5C51H98O6+145CO2→ 102CO2+98H20+ENEGY

Theaboveequationshowsanoxidationreactionoffoodsubstances.

a)Determinerespirationquotientoftheoxidationoffoodsubstances. (2mks)

b)Identifythefoodsubstances. (1mk)

6.Thediagram belowrepresentsamammalianbone.
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a)Namethebone. (1mk)

b)Namethetypeofthejointformedbytheboneatitsinteriorendwithadjacentbone. (1mk)

7.Whenaretwoorganismsconsideredtobelongtothesamespecies? (2mks)

8.Ashootofseedlingexposedtolightonesidebendstowardsthesourcesoflightasitgrows.

a)Nametheresponseexhibitedbytheshootoftheseedling. (1mk)

b)Explainhowthebendingtowardsthesourcesoflightoccurs. (2mks)9.
a)StatetwostructuraldifferencesbetweenDNAandRNA. (2mks)

DNA RNA

b)StatetwofuctionsofDNAmolecules. (2mks)
10.Suggesttworeasonswhygreenplantsareincludedinafishaquarium. (2mks)

11.a)i)Whatismeantbytheterm vestigialstructures? (1mk)
ii)Giveexamplesofavestigialstructureinhuman. (1mk)

b)Namethetypeofevolutionillustratedby:

i) Hindlimbsofbirds. (1mk) ii)
Wingsofbirdsandinsects. (1mk)

12.Nametwoprocessinthehumanbodyinwhichhomeostasisisinvolved. (2mks)
13.a)Explaintheabsenceofthefollowingcomponentsinurineofahealthyperson.

i) Glucose (1mk)

ii)Plasmaprotein (1mk)

b)Whatisthenameofthehormoneresponsibleforregulatingthelevelofsodium ionsinbloodofa
mammal.(1mk)

14.a)Statetwoprimaryfunctionsoftheroottoplant. (2mks)

b)Explainthesignificanceoftranspirationinplants. (2mks)
15.Anexperimentwassetupasshownbelow.

Thesetupwasleftfor30minutes.

a)Statetheexpectedresults. (1mk)

b)Explainyouranswerin(a)above. (3mks)
16.Thediagram belowrepresentsastageduringcelldivision.
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a)i)Identifythestageofcelldivision. (1mk)
ii)Givetworeasonsforyouranswerin(a)(i)above. (2mks)

17.Givetworeasonsineachcasewhysupportisnecessaryin:

i)Plants (2mks)ii)Animals (2mks)

18.Whichstructureintheeardetects.

a)Soundwaves. (1mk)

b)Changeinposition. (1mk)

19.Astudentssetupandexperimentasshowninthediagram below.

a)i)Whatwasbeinginvestigatedintheexperiment? (1mk)
ii)Drawadiagram toindicatetheexpectedresultsoftheexperimentaftersevendays.
(1mk) iii)Whywasitnecessarytohavewetcottonwoolinthecontainer.
(1mk)

b)Whatistheroleofcotyledonsinagerminatingseed? (1mk)

20.AnindividualisofbloodgroupBpositive.

a)Nametheantigensintheindividuals’blood. (2mks)

b)Givethereasonwhytheindividualcannotreceivebloodfrom bloodgroupAdonor. (2mks)21.
a)Explainhowthefollowingpreventsself-pollination.

i) Dioecism. (1mk)

ii)Self-sterility (1mk)

c)Whatistheroleofpollentubeintheplantfertilization?(1mk)

22.ToestimatethepopulationsizeofmosquitoesinNyansiongavillage,vistingresearcherscaught
400mosquitoeswhichtheymarkedandreleased.After24hours200mosquitoeswerecaught
outwhich80hadthemarks.

a)Whatisthenamegiventothismethodofestimatingthepopulationsize. (1mk)

b)Estimatethepopulationsizeofthemosquitoesinthevillage. (2mks)

c)Stateoneassumptionthatwasmadeduringtheinvestigations. (1mk)

23.Namethetissueinplantsresponsiblefor.

a)i)Transportofwaterandmineralsalts. (1mk)

ii)Primarygrowth. (1mk)

b)Statetwowaysinwhichtheroothairisadaptedtoitsfunctions.
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(2mks)

24.Thefollowingdiagram ofaleafshowswhathappensinaplantleafduringphotosynthesis.

a)Stateonewayinwhichleavesareadaptedtoabsorbslight. (1mk)

b)NamethegaseslabeledXandY. (2mks)

25.Statethefunctionsofthefollowingcellorganelles.

a)Golgiapparatus. (2mks)

b)Ribosomes (1mk)

26.Explainwhyitisanadvantageforplanttostorecarbohydratesinform starchratherthatas
glucose.

(2mks)

PAPER2
1.Inacertainplantspecieswhichisnormallygreen,arecessivegeneforcolour(n)causestheplant

tobewhiteincolour.Suchplantsdieatanearlystage.Intheheterozygousstate,theplantsare
palegreenincolourbutgrowtomaturity.

a)Giveareasonfortheearlydeathoftheplantwithhomozygousrecessivegene.
(2mks)

b)Ifanormalgreenplantwascrossedwiththepalegreenplant,whatwouldbethegenotypeofthe
firstfilialgeneration(f1generation)?Showyourworking? (4mk)

c)Ifheterozygousplantswereself–pollinatedandtheresultingseedplanted,workoutthe
proportionoftheiroffspringthatwouldgrowtomaturity.

(2mks)

2. Thediagram belowillustratesthestructureofthefemale
partsofaflower.

‘

a)NamethepartlabeledW. (1mk)

b)DescribewhathappenswhenthepollenstubeentersthestructureslabeledV.(4mks)

c)WhatdothestructureslabeledRandTdevelopintoafterfertilization? (2mks)

d)Nametheflowerpartthatproducesthemalegametes.
3.Thediagram belowshowsthegaseousexchangesystem ofalocust.

(1mk)
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a)NamethestructurelabeledQ. (1mk)

b)StatethefunctionofthepartlabeledR. (1mk)

c)HowisthepartlabeledSstructurallyadaptedtoitsfunction? (2mks)

d)Identifythestructurethatperform thesamefunctionasoneillustratedabovein.
(2mks)I.Amoeba

II.Fish

e)NamethecausativeagentsforthefollowingrespiratoryDiseases (2mks)i)
WhoopingCough.

ii) Pneumonia.

4.Usethesetupbelowtoanswerthequestionsthatfollow.

a)Whatprocesswasbeinginvestigated? (1mk)

b)i)Stateoneprecautionthatshouldbetakenwhensettinguptheexperiment. (1mk)
ii)Giveareasonfortheprecautionstatedinb(i)above. (1mk)

c)Statethreeenvironmentalfactorsthatinfluencetheprocessunderinvestigation. (3mks)

d)Givetwoimportanceoftheprocessnamedin(a)above (2mks)

5.Thediagram belowrepresentsthelowerjawofamammals.

a)Namethemodeofnutritionofthemammalwhosejawisshown. (1mk)

b)StateonestructuralandonefunctionaldifferencesbetweentheteethlabeledJandL.(2mks)

c)i)NamethetoothlessgaplabeledK. (1mk)

iii) Statethefunctionofthegap.
(1mk)d)Namethesubstancethatisresponsibleforhardeningofteeth.
(1mk)

e)Distinguishbetweenthetermshomodontandhererodont.
(2mks)SECTIONB:40MKS
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4.Anexperimentwascarriedouttoinvestigateplasmolysisinonionepidermalcells.The
epidermalcellswereplacedindifferentconcentrationsofsodium chloridesolution.The
percentageofplasmolysiscellswasdeterminedafter30minutes.Theresultswereasshownin
thetablebelow.

Saltconcentration(g/100cm3) Onionepidermalcellsplasmolysis(%)

0.35 0

0.40 15

0.45 30

0.50 69

0.55 82

0.60 91

0.65 100

Onthegridprovidedplotagraphof:

i. Plasmolysisepidermalcellsagainstsaltconcentration.
(6mks)

ii. Atwhatconcentrationofsaltsolutionwastheproportionofplasmolysiscellsequalto
non-

plasmolysiscells.(1mk)

iii. Statethesaltconcentrationatwhich45%ofthecellsareplasmolysed.
(1mk)b)Accountfortheresultsobtainedat:

i)0.35%saltconcentration. (3mks)ii)0.65%saltconcentration. (3mks)c)i)What
doestheterm plasmolysismean? (1mk) ii)Nametheprocessbywhichplasmolysisis
reversed. (1mk)
d)Doesplasmolysisoccurinanimalcells.Explain (2mks)

e)Whatistherelationshipbetweenmolarconcentrationofthesaltsolutionandthepercentageof
plasmolysiscells. (2mks)

5.a)i)Distinguishbetweenepigealandhypogealgermination. (1mk)
ii)Whyisoxygennecessaryinthegerminationofseeds. (2mks)

b)Statetwofactorsthatcauseseeddormancy. (2mks)

c)Describetheroleofhormonesinthegrowthanddevelopmentofplants.
(15mks)8.Howisthehumaneyeadaptedtoitsfunction.
(20mks)PAPER3

1.YouareprovidedwithspecimenlabeledKmaketransversesectionofthespecimenusingthe
scalpelprovided.

a)Drawawelllabeleddiagram ofthesection.
(3mks)

b)i)Whattypeofplacentationisdisplayedbytheabovespecimen. (1mk)
ii)Identifythemethodofdispersaloftheabovespecimen. (1mk)
iii)Giveareasonsforyouranswerinb(ii)above. (1mk)

c)Squeezethejuiceoutofthespecimenprovidedandcarryoutfoodtestusingthereagent
provided.

(12mks)

Foodsubstance procedure observation conclusion

Starch

Proteins

Reducingsugars

VitaminC
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2.YouareprovidedwithspecimensQandS.

a)Withreasonsstatetheclasstowhicheachatthespecimenbelong. (4mk)

b)StatethetypeofgerminationexhibitedbyspecimenQ,S.
(2mks)

c)Cutatransversesectionofthestem ofspecimenQ.Usingahandlensdrawaplandiagram of
thesection. (4mks)

d)i)Whichoftheseedlingsmayform swellingsontherootslaterintheirlife? (1mk)

ii)Nametheorganism thatarefoundintheswellingandgivetheirroles.

Organism ………………………………..

Role………………………………………
3.i)Thediagram belowshowsamammalianvertebra.

(2mks)

a.Namethepartslabelled:M ,N (2mks)

b.Stateonefunctionoftheneuralcanal. (1mk)

c.Nametheregionofthebodyfrom whichthebonewasobtain. (1mk)

d.Whichbonearticulates(isfused)atthecapitulum andtuberculum
facets.
ii)BelowisaphotographofspecimenL.

(1mk)

Withreasonsnamethephylum andtheclasstowhichthespecimenbelongs.

KCSEPREDICTION 72019PAPER
1

1.Nametheclasstowhichthefollowingorganismsbelong.[2mks]

[i]Spider………………………………………………..

[ii]Beanplant…………………………………………….

2.Giveareasonwhycoarseadjustmentknobshouldnotbeusedwhenviewingwithhighpower
objectivelens.[1mk]

3.a)Statetwofunctionsofanelectronmicroscope. (2marks)
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b)AStudentwasexaminingcellsfrom anunidentifiedrabbitorganunderanelectronmicroscope
andfoundthatmostcellsarerichinroughendoplasmicreticulum andgolgibodies.What
conclusioncanyoumakeconcerningtheorgan.[2mks]

4..Astudentdroppedasmallpieceoffreshliverinabeakercontaininghydrogenperoxide.Alotof
fizzlingandfrothingwasobserved.

a.Namethegasproduced.[1mk]

b.writethewordequationforthereactionabove.[1mk]

5.Comparethecompositionofbloodinumbilicalarteryandumbilicalvein.[2mks]

6.Giveareasonwhyprematurebaldnesstuftofhairinthenoseandeararecharacteristicsfound
inmalesonly.[1mk]

7.Distinguishbetweenosmoticpressureandosmoticpotential.[2mks]

8..Statetwowaysinwhichonecaninvestigatetherateoftranspirationinplants.[2mks]

9. Whatistheeffectofeatingamealwithtoomuchsalttourineproductioninhuman.[2mks]

10.Namethebloodvesselthatlinksarterioleswithvenules.[1mk]

b.Statetwowaysinwhichthebloodvesselnamedin[a]aboveisadaptedtoitsfunctions.[2mks]

11. (i)Whatisadichotomouskey?
(1mark)

(ii)StatetwocharacteristicsofclassArachnida. (2
marks)

12. Outlinetwophysiologicalconditionsthatmayincreaseenergyrequiredperdayinawoman.
[2mks]13.Tonguerollingisdominantovertheinabilitytorollthetongue.Inafamilyboththe
fatherandmothercanrolltheirtongueoftheirtwochildrenoneisarollerandtheotherisanon-
roller.UseletterRtorepresentthetonguerollinggene.

a.Writethepossiblegenotypesof.[3mks]

i.fatherii.
mother

iii.non–rollerchild

b)Namethetypeofvariationexhibitedintheabovecase.[1mk]

4.Distinguishbetweenthetermsprotandryandprotogynyasusedinreproductioninplants. (2
marks)

15.ApersonofbloodgroupAcannotreceivebloodfrom apersonofbloodgroupB.Explain.[2mks]

16.Statetwomostsignificantfactorsthatfavourexponentialgrowthofapopulationinanygiven
habitat.

17.Statetwoeconomicimportanceofbacteriainnature. (2marks)
18. Apatientbloodwasfoundtohavetheparasitebelow:

a.Nametheparasite;[1mk]

b.Namethediseasethepatientwassufferingfrom;[1mk]

c.Statethreewaystheabovediseasecanbecontrolled.[3mks]19.Ahuman
eggisdescribedashaploid.

i.whatismeantbytheterm haploid.[1mk]ii.What
istheimportanceofeggsbeinghaploid?[1mks]

20.Belowisadiagram ofaplantcell



55

Formarkingschemes,prefercallingMdm.Mariam-0746711892

a.whatnameisusedtodescribesuchacell.[1mk]

b.Describewhathashappenedtothecell[3mks]

21.Explainhoweachoffollowingaffectenzymecontrolledreaction;

i.Temperature (2mks)
ii.pH (1mk)

.....................................................................................................................................................

22.Namethecartilagefoundinbetweenvertebraeofvertebralcolumn [1mk]

b.Statetwofunctionsofthecartilagenamedin[a]above[2mks]

23.Statetwodifferencesbetweensmoothmusclesandskeletalmuscles[2mks]

24.Givethedifferencebetweenpyramidofbiomassandpyramidofnumbers[2mks]

b.Whyispyramidofbiomassabettermethodofrepresentingecologicalrelationshipsinhabitats
[1mk]

25.Explainwhyanathletepantsheavilyaftersprintrace[2mks]

26.Inanexperimentashoottipofayoungtomatoplantwasdecapitatedasshownbelow

a.Statetheexpectedresultsaftertwoweeks[1mk]

b.Giveareasonforyouranswerin[a]above[2mks]

27.Statetheimportanceoffossilsasevidenceoforganicevolution.[2mks]

28.Statetheimportanceofthefollowingfeaturesinarespiratorysurface.[2mks]i.moist.thin
wall

29.Whenseedlingsaregrowninthedark,theybecometallwithlonginternodes,yellowinColour
andweak.

a.Whatnameisusedtodescribethephenomenon.(1mk)
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c.Explaintheobservationmadeabove:(2mks)

30.a)Whatisglycolysis (1mark)

b)Whereinacelldoesglycolysisoccur. (1mark)
C)Explainwhypatientswhocannotfeedorallyaregivenglucoseinadrip. (1
mark)

31.Statethefunctionofthefollowingstructuresinthehumanear.

(a)Semi–circularcanals. (1mark)

(b)Eustachiantube. (1mark)

32.Thetablebelowshowssomephysiologicalchangesobservedinapersonintwodifferent
regions.Theresultsweretakenafterthepersonstayedineachregionfor2weeks.

Physiological
change

RegionI RegionII

Heartbeatper
minute

80 71

Breath Verydeep Average

Breathingrate fast Average

a)Whichoneoftheregionswaslikelytobeat4,000M abovesealevel?Giveareason
foryouranswer.

(2marks)

b)Whywasitnecessarytotakeresultsafteradurationof2weeks?(1marks)

PAPER2
1.Whenpurebreedingblackguineapigswerecrossedwithpurebreedingwhiteguineapigsthe

offspringhadacoatwithblackandwhitepatches

a)UsingletterGtorepresentthegeneforblackcoatcolourandletterHforthewhitecolour,
workoutthegenotypicratioofF2 (5mks)

b)StatethephenotypicratioofF2generation (1mk)

c)Nametheterm usedwhentwoallelesinheterozygousstatearefullyexpressed
phenotypicallyinanorganism. (1mk)

d)Giveanexampleofatraitinhumanbeingswheretheconditionwhoseterm isnamedin(c)(i)
aboveexpressesitself.

2.Thediagram belowillustratesthestructureofaplacenta

a) NamethepartlabeledLandM (1mk)

b) Explaintwofunctionsoftheabovestructure
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(2mks)

c) Nameonesubstancethatisnotallowedtopassthroughtheplacentatotheuterus (1mk)

d) Stateandexplainwhatmayhappeniftheovariesofahumanareremovedbeforeandafterthe
firstfourmonthsofherpregnancy. (3mks)

3.Thediagram belowillustratesthestructureofthekidneynephron

a)NamethepartlabeledE (1mk)

b)HowispartlabeledFadaptedtoitsfunction (4mks)

c)Statethreephysiologicalmechanism ofcontrollingthehumanbodytemperatureduringcoldday
(3mks)

4.a)Nameonetypeofneurone (1m) b)
Thediagram shownisastructureofasynapse

i) NamethepartslabeledRandN (2mks)
ii)GivethefunctionofthestructurelabeledR (2mks) iii)
Explainwhathappensimmediatelyanimpulsereachesasynapticknob (3mks)

c)Whatisareflexaction (1mk)

5.Belowisacrosssectionthroughaplantorgan.Useittoanswerquestionthatfollows
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a)Givingareasonidentifythefigureshownabove (2mks)

b)StatethreecharacteristicsofthetissuelabeledH (3mks)

c)NameonesubstancetransportedbypartlabeledP (1mk)

d)StatethefunctionofpartG (1mk)

e)NamethesubstanceusedtostrengthenpartlabeledT (1mk)
SECTIONB

Question6iscompulsoryandeither7or8inthespaceprovided
6.Thedatabelowwasobtainedbymeasuringthelengthofaplayingmantisafterbirthuntilitwas

mature

Timeindays 0 6 7 14 17 22 25 30 35

Lengthinmm 3 5 17 18 29 31 52 55 65

a)Drawacurveoflengthoftheinsectagainsttime. (6mks)

b)Identifythetypeofcurvedrawn (1mk)
c)Explainwhathappenedonday7and15

i) Day7 (4mks)ii)Day15 (3mks)

iii)Namethestructureresponsiblefortypeofgrowthindicatedbytheshapeofthecurve
(1mk)

iv)Stateonefunctionofthestructureyounamedin(c)(iv)above (1mk)d)i)
Namethestagedemonstratebetweenday7and17

ii) Givethenameofthehormoneresponsibleforthestagenamedabove
(1mk)e)Howmanyofsuchcyclesdoestheorganism aboveundergobeforereaching
maturity (1mk)

f)Namethephylum oftheorganism havingsuchgrowthcurve. (1mk)

7.a)Statefourcharacteristicsofgaseousexchangesurfaces (4mks)

b).Describethemechanism ofgaseousexchangeofamammal. (16mks)

8.Describevariousevidenceswhichshowthatevolutionhastakenplace. (20mks)

PAPER3
1 (A)Duringafieldstudy,astudenttookaphotographofaflowerbeforeandafterremoving
somepetalsasshownbelow.
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T

(a)NamethepartsmarkedQ,R,SandX (4mks)

(b)StatethefunctionsofpartsX,YandR. (3mks)

(c)Brieflydescribethenatureofthecorollaoftheflowerabove (2mks)

(d)Whichterm bestdescribethenatureofthecalyxoftheflowerabove (1mks)

(e)(i)Whattypeofovarydoestheflowerhave? (1mks

(ii)Giveareasontosupportyouranswerinf(i)above (1mks)

(g)Givingreasonsstatetheagentofpollinationinthisflower

(i)Agent (1mks)

(ii)Reasons (1mks)

2. Youareprovidedwitholiveoil,liquidslabelledL1andL2andIrishpotato.Labeltwotest
tubesAandB.Place2cm³ofwaterintoeachtesttube.Add4dropsofoliveoilintoeachtest
tube.TotesttubelabelledA,add4dropsofliquidL1.Shakebothtesttubes.Allowtostandfor
2minutes.a)i)Recordyourobservations.

TesttubeA (1mark

TesttubeB. (1mark)

ii)NametheprocessthathastakenplaceintesttubeA. (1mark)iii)Statethe
significanceoftheprocessnamed(a)(ii)above.(2mark)iv)Namethe:

digestivejuiceinhumansthathasthesameeffectonoilasliquid
L1.(1mark) regionofalimentarycanalintowhichthejuiceis
secreted. (1mark)b)LabeltwotesttubesCandD.

Place2cm³ofliquidL2intoeach.Addadropofiodineintoeachtesttube.

i) Recordyourobservation. (1mark

ii)SuggesttheidentityofL2. (1mark)

From theIrishpotatoprovided,cutoutacubewhosesidesare1cm.Crushthecubetoobtaina
paste.

PlacethepasteintoatesttubelabelledC.Leavethesetupforatleast30minutes.

iii)Recordyourobservations. (1mark)

iv)Accountfortheresultsin(b)(iii)above. (3marks)

3(a)NamethepartslabeledN,XandZonphotographG. (4mrks)

M……………………………………………………………………………………………..
N………………………………………………………………………………………….
X………………………………………………………………………………………

X……………………………………………………………………………………….

(b).StatethefunctionofthestructureslabeledM ,Nand
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(c).StatethreefunctionsoftheorganlabeledZ. (3mrks)

(d).(I)NametheclasstowhichthedissectedanimalinphotographGbelongsto. (1mrk)

(ii)Giveareasonforyouranswerinc(I)above (1mrk

KCSEPREDICTION 82019PAPER1
1. Mentiontwodifferencesbetweenpollengrainofwindandinsectpollinatedflowers.(2mks)

2. Belowisanexperimentsettoinvestigateafactornecessaryforphotosynthesis.

a)Suggesttheaim oftheexperimentabove. (1mk)b)
Giveareasonfor

i. Usingsodium hydroxidepellets. (1mk)

ii.TestingleafBforstarch. (1mk)iii.
Sealingthemouthoftheconicalflaskwithpetroleum jelly.
(1mk)

3.Inaprolongeddroughtperiod,foragewasscarce.Itmadeanimalsreachouttohigherforage
andthiswaythegiraffesgotthestretchedlongnecks.

a)Whatistheterm usedforacharacteristicsuchaslongnecksoutlined. (1mk)

b)Whattheoryisthis? (1mk)

c)Stateitslimitation.Explain (2mks)

4.AgirlhasbloodgroupO+ve.Givetheantigensandantibodiesfoundinherblood.

Antigens…………………………………………………………………………………………….

Antibody……………………………………………………………………………………………

5.Statetwobiologicalreasonswhyplantsshedofftheirleaves. (2mks)

6.a)Apersonsufferedabraininjuryafteranaccidentandlosthismemory.Namethepartofthe
brainthatwasaffected.(1mk)

b)Statetwofunctionsofcerebrospinalfluid. (2mks)
7.Nametheglandthatsecretehormonealdosterone. (1mk)

8.Describethreephysiologicalprocessthathelpinregulationofbodytemperatureinmanonahot
day.

(3mks)

9.Thediagram belowshowsanorganelleinaplantcell.
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a)NamethepartslabelledPandR. (2mks)

10.Howisitpossiblethatorganism inkingdom moneraandprotoctistasurvivewithoutacirculating
system? (2mks)

11.Statetwowaysinwhichguardcellsadaptedtotheirfunction. (2mks)

12.Countercurrentflowinfishinadvantageousratherthanparallelflow.Explain.
(2mks)

13.a)Whatisseedviability? (1mk)

14.Statethreeconditionwhichmayleadtolossofviabilityinaseed.(3mks)Namethecellorganelle
thatperformsthefollowingfunctionsinacell.

i.Storesenzymes (1mk)ii.Synthesisofribosomes. (1mk)

15.Statethechangesthattakeplaceduringinhalationinanimalsinthefollowing
structures.a)Ribcage

b)Diaphragm

16.Explainwhyremovalofpredatorsofaherbivoremayinthelongrunleadtoadecreasein
herbivorepopulation. (3mks).

17.Whyisitnotpossibletobreathewhileswallowing.
(2mks

18.Thediagram belowrepresentsanervecell.

a)Identifythetypeofcell. (1mk)

b)NamethepartslabelledYandZ. (2mks)19.
Statetwositesofsecretionofprogesterone.
(2mks)

20.Thefigurebelowrepresentsatypeofamuscle.

a)Identifythetypeofmuscle. (1mk)

21.Nametwopartsofthehumanbodywherethistypeofmusclecanbefound. (2mks)

22.Explainwhyathletespracticingathighattitudezoneshaveahighernumberofredbloodcells
thanthoseatsealevel. (3mks)

23.Nametwometallicionswhichareinvolvedinnerveimpulsetransmission.
(2mks)

24.a)Otherthanhavingmanycharacteristicsincommonstatetheothercharacteristicsofa
species.(1mk)

b)Whatisbinomialnomenclature? (1mk)

25.a)Namecausativeagentofeachofthefollowingdiseases. (2mks)i.Pneumonia ii.
Tuberculosis

b)Namethevectorthattransmitdiseasecausingmicroorganism formalaria. (1mk)26.
Thediagram belowrepresentsastageduringcelldivision.
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a)i.Identifythestateofcelldivision (1mk)
ii)Givetworeasonsforyouranswerina)i.above. (2mks)
b)NamethestructureslabelledM. (1mk)

27.Belowisadiagram ofmalehumanreproductiveorgan.Studyitandanswerthequestionsthat
follow.

i. ExplaintwoadaptationsofthestructurelabelledG,toitsfunctional. (2mks)

ii.ExplaintheroleoftheglandlabeledC. (2mks)

28.Givereasonsforcarryingoutthefollowingprocedureswhenpreparingtemporarywetmountsof
planttissues.

Makingthinplantsections. (1mk)

Addingwaterontheplantsection (1mk)

Placingacoverslipovertheplantsection. (1mk)

29.Inanexperimentonrespirationamousewasobservedtohaveinhaled200cm3ofoxygenand
exhaled

199.75cm3ofcarbon(iv)oxideintenminutes

a)Calculatetherespiratoryquotientfortheactivityintheexperiment
(2mks)

b)Identifythepossiblefoodsubstanceconsumedbythemouse.(1mk)Statethelateoftheexcess
food

namedin(b)aboveinthehumanbody. (2mks)

30.StateMendesfirstlaw. (1mk)

b.Statetwodisadvantagesofgeneticallymodifiedplantproducts.
(2mks)

31.Stateoneadvantageevolutionhasgivenhumanovermustoftheotheranimals.
(2mks)

PAPER2
1.Inabreedingexperiment,gardenpeaswithaxialflowerswerecrossedwithplantswithterminal

flowers.AlltheF1plantswereself-pollinatedatotalof858seedswereproducedintheF2
generation.Outofthetotal651seedsgaverisetoplantswithaxialflowers.

a)ExplainwhyalltheF1plantshadaxialflowers. (1mk)
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b)i.UseapunnetsquaretoshowthegenotypesoftheF2offsprings,whenthef1plantswere
crossedwithterminalflowered

plants(useAtorepresentalleleforaxialflowers)
(4mks) ii.DeterminethegenotypicratiooftheF2offspringsobtained.
(1mk)

c)Nametwodisordersinhumanscausedbygenemutations.
(2mks)

2.Thetablebelowshowstheeffectoftemperatureontheactivityofamylaseonstarch.Sixtest
–tubeseachcontainingamixtureofstarchandamylasewereplacedinwaterbathsmaintained
at0oC,10oC,

20oC,30oC,40ocand50oC,andallowedtostand.Studythetableandanswerthequestionsthatfollow.

Test-tube TemperatureoC Timetakenforstarchdigestion(min)

1 0 starchstillpresentafter60mins

2 10 22

3 20 11

4 30 5

5 40 3.5

6 50 Starchstillpresentafter60mins

a)Howdoesthetemperatureaffecttheactionofamylase? (1mk)

b)Giveonereasonineachcasefortheresultsobtainedinthetubeskeptat

i.0oC (1mk)ii.50oC (1mk)iii.40oC (1mk)
c)Accountforthetimetakenforstarchdigestionat0oC. (2mks)

d)Statetwofactorsthatmayaffecttheratereaction,otherthanthefactorinvestigatedabove.
(2mks)

3.Inanexperimenttoinvestigateaplantresponse,thesetupshowninthediagram belowwasused.

Dampcottonwool

Klinostatcase

Klinostat Germinatingbeanseed

a)Namethetypeofresponsethatwasbeinginvestigated.(1mk)

b)IftheKlinostatwasnotrotating.

i.Statetheobservationthatwouldbemadeontheseedlingsafterthreedays.
(2mks)ii.Explaintheobservationin(b)(i)above.(2mks)

c)IftheexperimentwasrepeatedwiththeKlinostatrotating

i.Statetheobservationthatwasmadeontheseedlingsafterthreedays.
(1mk)ii.Giveareasonfortheobservationmadeontheseedlings.(1mk)

4.Thephotographillustratebutterflyatvariousstagesofitsdevelopment
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a) i.Onthephotograph,namethestagesofthelifecycle.
(1mk) ii.Usingarrows,linkthestagesofthelifecycleinthecorrectorder.
(1mk)

b) i.Statetwodifferencesbetweenthelifecycleofabutterflyandthatofacockroach.
(2mks) ii.Stateoneadvantageofthelifecycleofacockroachtoitself.
(1mk)

c) i.Nametwohormonesinvolvedininsectmetamorphosis.
(2mks) ii.Identifythetypeofgrowthexhibitedbytheorganism namedabove.
(1mk)

5.Thetablebelowshowsthepercentageconcentrationofcertainsubstancesinbloodplasma,
glomerularfiltrateandurineinahumanbeingataparticulartime.

Percentageconcentration

Substance Bloodplasma Glomerularfiltrate Urine

Glucose 0.023 0.02 0.0

Water 92.70 92.70 96.08

Protein 5.69 0.0 0.0

Urea 0.087 0.098 2.6

a)Explainthelikelyimpactonthecompositionofurineincaseofthefollowing.

i.Vigorousphysicalexercises. (2mks) ii.Amealrichinproteins (2mks)b)
Nametheprocessesresponsiblefor

i.Presenceofglucoseintheglomerularfiltrate
(1mk) ii.Absenceofglucoseinurine.
(1mk)

c)i.Nametheprocessbywhichureaisformedintheliver. (1mk)
ii.Whatistheimportanceofureafrom thebody. (1mk)

SECTIONB
Answerquestion6(COMPULSORY)andeitherquestion7or8inthespacesprovidedafter
question8
6. Inanexperimentcarriedoutinatropicalcountry,carbon(iv)oxideconcentrationwas

measuredaroundaplantinopenairattwohourintervalsforaperiodof24hours.Theresults
wereasshowninthetablebelow.

Time Percentageofcarbon(iv)oxide(10-4)

3am 3.40

5am 3.60

7am 3.90

9am 3.20

11am 2.95

1pm 2.90

3pm 2.90
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5pm 2.92

7pm 3.02

9pm 3.10

11pm 3.20

1am 3.30

3am 3.40

a) Usingthedata,plotgraphofcarbon(IV)oxideconcentrationagainsttimeonthegridprovided.
(6mks)

b) Calculatetherateofchangeinconcentrationofcarbon(iv)oxidebetween4am and7am.
(3mks)
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c) Givereasonsforthechangeincarbon(iv)oxideconcentrationbetweenthefollowingtimes.

i.7am and11am. (2mks)
ii.12noonand4pm iii.5pm and5am

d) Theexperimentwasrepeatedonanotherdayandtheresultsweredifferent.

i.Nametwoenvironmentalfactorsthatwerelikelytohaveaffectedthatresults.
(2mks) ii.Statehoweachofthefactorsyouhavenamedin(d)i)above

couldhaveaffectedtheresults.(2mks)

7.a)Describetheprocessofabsorptionofwaterfrom thesoiltothe
leaves.

(10mks)

b)Howisthemammalianheartadaptedtoitsfunction.
8.a)Describehowthefollowingvertebraeareadaptedtotheirfunction.

(10mks)

i.Atlas. (3mks)

ii.Thoracicvertebrae. (4mks)

iii.Lumbervertebrae. (3mks)

b)Explainhowxerophyticplantsareadaptedtotheirhabitat. (10mks)

PAPER3
1.Youareprovidedwithiodinesolution,Benedict’ssolution,viskingtubing,testtubes,abeaker

andasolutionlabelledX(shakethoroughlybeforeuse)

a)UsingthereagentsprovidedtesttheidentityofsolutionlabeledX. (6mrks)

Foottest Procedure Observation Conclusion

Tieoneendoftheviskingtubingprovidedwithathreadtightly.Measure5mlofsolutionX.
Pour5mlofsolutionXintotheviskingtubing.Tietheotherendofthetubingtightly.Ensure
thereisnoleakage.Rinsetheoutsideofthetubingwithdistilledwaterandimmerseitwithits
contentsinabeakercontainingiodinesolution.Allowittostandfor20minutes.

b(i)Recordyourobservationatthebeginningandendoftheexperiment.Recordyourresultsin
thetablebelow (4mrks)

Experimentalsetup SolutionX insidethevisking
tubing

Iodinesolutionoutsidethe
viskingtubing

Beginningof
experiment

Endofexperiment

(ii)Suggestthenatureofviskingtubing. (1mrk)

(iii)Accountfortheresultsobtainedina(i)above. (4mrks)c)Which
physiologicalprocesswasbeinginvestigatedinthisexperiment? (1mrk)2.You
areprovidedwithspecimenslabelled:

J:Hibiscusrosaninensis
K:Bougainvilleaglabra
L:Jacarandamimosifolia
M:Zeamays

N:Lantanacamara
a)Usingthecharacteristicsgivenbelowandintheorderinwhichtheyoccur,constructa

dichotomouskeytoidentifythespecimens.
(8mks)

Characteristics
1.Typeofleaf 2. Leafvenation

3.Leafmargin 4. Textureofleaflamina bi)Identifythelikelyhabitatofthe

Formarkingschemesandconfidentialforpaper3pleasetext/WhatsApporcall0724351706Mr.ChepkwonyW
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plantfrom whichspecimenlabelledNwasobtainedfrom.(1mrk) ii)Giveareasonfor
youranswerinbi)above. (1mrk) ci)Nametheclass
oftheplantfrom whichspecimenM belong. (1mrk) ii)Give
areasonforyouranswerinci)above. (1mrk)

3.BelowarephotographslabelledJandKoforgansobtainedfrom differentanimals.Examine
them andanswerthefollowingquestions.
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(a)Identifytheorganslabelled:X,Y (2mrks)(b
i)Statethefunctionperformedbytheabovenamedorgans. (2mrks)

OrganX: OrganY: ii)StatethreeadaptationsoforganlabelledYtoits
function. (3mrks)

ci) Identifythepartslabelled1,2and3inphotographK. (3mrks)

ii)Usingobservablefeatures,statehowthepartslabelled1and3youidentifiedin(i)above
areadaptedtotheirfunctions.

(2mrks)

KCSEPREDICTION 92019PAPER1
1.Writedowntwocharacteristicsdisplayedbyplantsbutareabsentinanimals.(2mks)

2.Definebinomialnomenclature (1mk)

3.a)Explaintheterm cellspecialization.
b)statehowthefollowingcellsarespecializedtoperform theirfunction.

(1mk)

i).redbloodcell (1mks)

ii.roothaircell (1mk)

4.Explainhowanincreaseintemperatureaffectstherateofactive
transport

(2mks)

5.Describehowturgorpressurebuildsup. (2mks)

6.Asolutionofsugarcanewasboiledwithhydrochloricacid,sodium hydrogencarbonatewas
addedtothesolutionwhichwasthenheatedwithBenedictssolution.Anorangeprecipitate
wasformed.

a)Whywasthesolutionboiledwithhydrochloricacid. (1mk)

b)Towhichclassofcarbohydratesdoessugarinsugarcanebelong. (1mk)

c.)statetheform inwhichcarbohydratesarestoredin
(2mks)i.Plants.ii.Animals.

7.Namethreefunctionsofsalivainthemouth (3mks)

8.Explainhowthefollowingplantadaptationsminimizetherateoftranspiration.

a)Sunkenstomata. (1mks)

b)Leaffolding. (1mk)

9.Explainhowthefollowingforcescontributestothemovementofwaterupthexylem vessels.
(2mks)a)Cohesion.

b)Adhesion.

10.Thetablebelowshowsthetransportationofsubstancesinthehumanbody.
(3mks)

substances Transportedbytheblood

from to

Oxygen M Wholebody

N Liver Kidney

P Intestines Wholebody

GivetheidentityofM,NandP.

11.Howarelenticelsadaptedforgaseousexchange? (2mks)12.
a) Inwhatform isenergystoredinmuscles

(1mk)

b)Stateoneeconomicimportanceofanaerobicrespiration. (1mks

13.Statetheimportanceofthefollowingprocessesthattakeplaceinthenephronsofahuman
kidney

(a) Ultrafiltration (1mk)

(b) Selectivereabsorption (1mk)
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14.Give2functionsofeachofthefollowingstructuresinthehumanreproductivesystem.

(a)Epididymis. (2marks)

(b)Oviduct (2
marks)

15.a)Explainwhythecarryingcapacityforwildherbivorousanimalsishigherthanthatforcattle
ina

givenpieceofland. (2marks)
b)Namethebacteriafoundinrootnodulesofleguminousplants

(1mark)

c)Whatistheroleofthebacterianamedin(b)above (1mark)

16. State two functions of luteinizing hormone in reproduction.
(2mks) 17. Give the meaning of the following terms.
(2mks)i)Protandry

ii)Self-sterility

18.Inanexperimentsomegerminatingseedswereplacedinlargeairtightflaskandleftforfour
days

(a)Suggesttheexpectedchangesinthecompositionofgasesintheflaskonthefifthday
(1mk)

(b)Giveareasonforyouranswerin(a)above (1mk)

(c)Nametwofactorsthatcausedormancyinseeds (2mk)

19.Givetwoadaptivefeaturesthatmakeapredatorefficientincapturingprey.
(2marks)20.Thediagram belowrepresentstheinternalstructureofabeanseed.

plumule

x

hypocotyl

Y

a)NamethepartsoftheseedembryorepresentedbyletterXandY. (2
marks)

b)Whattypeofgerminationwouldresultifthehypocotylelongatesfaster. (1
mark)

c)WhatisthesignificanceofthepartlabelledYemergingfirstduringgermination. (1
mark)

21.(a)Besidescephalothorax,nametheotherbodypartofthemembersoftheclassArachnida.
(1mk)

(b)Identifytherespiratorysurfaceinmembersoftheclassinsecta. (1mk)

(c)Namethematerialthatmakesuptheexoskeletoninmembersofthephylum arthropoda.(1mk)

22Statethetwocomponentsofcentralnervoussystem.
(2mks)

23.Giveareasonwhythelumbarvertebraehavelongandobroadtransverseprocesses
(1mk)

24.Namethestrengtheningmaterialfoundinthefollowingsupporttissuesinplants. (2
mark)

Collenchyma–
Sclerenchyma–
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25.Studythediagram belowandanswerthequestionsthatfollow

(a) Namethebonerepresentedin
thediagram above (1mark)

(b)Namethetypeofjointformedbytheboneatitsanteriorend. (1
mark)

26.StatetheroleofEustachiantube (1mk)

27.(a)Thediagram belowrepresentsasectionorportionofacertainnucleicacid.

G A C C A U U C G A

| | | | | | | | |

Withareason,identifythetypeofnucleicacidwhoseportionisshownabove. (2mks)

Reason

28.(a)Nametheresponsetocontactwithsurfaceexhibitedbytendrilsandclimbingstemsin
plants(1mk)

b). Statetwobiologicalimportanceoftropismstoplants. (2mks)29.
Statetwoprocessesthattakesplaceduringinterphase (2marks)
30.Apersonhadacaraccidentthatdamagedonepartofhisbrainbutlefttherestunaffected.

CompletecolumnBbyfillingthepartofthebrainwhosedamagewouldcorrespondtothe
symptomsshownincolumnA (3mks)

COLUMNA COLUMNB

Inabilitytoregulatebodytemperature

Irregularheartbeatandbreathing
movements

Inabilitytomaintainproperbodybalance
andposture

31.Statetwoadvantagesofnaturalselectiontoorganisms (2marks)

32.Thefollowingexperimentwassetupinachambermadefrom twoconnectedpetridishes.
Houseflymaggotswereintroducedatthecenterofthechambersothatthemaggotcould
movetoeitherpetridishAorBasshownbelow.

Mosquitonetting

petridish

Petridish

Housefly

maggots
Moistcottonwool

A B
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AnhydrousCalcium chloride

(a)Namethetypeofresponsebeinginvestigatedinthesetup. (1mk)

(b)Statethesurvivalvalueoftheresponsenamedin(a)above (1mk)

(c)Givetheroleofcalcium chlorideintheexperimentabove. (1mk

33.Distinguishbetweenhomologousandanalogousstructures.
(1mk)

34.Identifypartsofneuronthataffectsthespeedofimpulsetransmission (2mks)

PAPER2
SECTIONA
AnswerallquestionsinsectionA
1.Thefigurebelowshowstheembryo-sacbeforefertilization.

E

D

B

C

A

Generative

nucleus

(a)IdentifythestructureslabelledAandB. (2mrks)

(b)Identifythestructureslabeledinthediagram thatwilldevelopintothefollowingafter
fertilization.

i) Embryo (1mrk)ii)Endosperm (1mrk)(c)Statethechromosomal
constitutionofeachofthefollowingnucleiafterfertilization.

i)C (1mrk)ii)D (1mrk)

(d)Brieflyoutlinetheprocessof“double”fertilizationinfloweringplants. (2mrks)

2.Thediagram belowshowspartofgaseousexchangesystem inaninsect.Studyitandanswer
thequestionsthatfollow.

a)WhatarethestructuraladaptationsofthepartslabelledAandBtotheirfunctions?

A

Muscle

B

Spiracle
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(2mks)i)A:ii)B:

b)NamethepartsofthefollowinganimalsthatcarryoutthesamefunctionaspartBabove.
(2mks)i)Man

ii)Tilapiafish

c)Namethestructuresusedforgaseousexchangeinplantsgrowinginwaterloggedsoils.
(1mk)

d)i)Givetworeasonswhyaccumulationoflacticacidduringvigorousexerciseleadstoan
increaseinheartbeat.

ii)Inwhatform isoxygentransportedfrom lungstothetissues? (1mk3.
a)Stateanytwo(2)classesofthesubdivisionGymnospermaphyta. (2marks)

b)Giveonestructuraldifferencebetweenamonocotyledonousandadicotyledonousleaf. (1
mark)

Monocotyledonousleaf dicotyledonousleaf.

c)Whilewalkingthroughtheschoolplayground,astudentcameacrossanorganism withthe
followingdescriptions:-

- Apairofantennae

- Twopairsofwings

- Segmentedabdomen

- Threepairoflegs

i) Givethephylum andtheclassthattheorganismsbelong. (2marks)Phylum:

Class:

ii) Namethethreebodypartsintheorganism. (3
marks)

4.Inanexperiment,avarietyofgardenpeashavingasmoothseedcoatwascrossedwitha
varietywithawrinkledseedcoat.AlltheseedsobtainedintheF1hadasmoothseedcoat.The
F1generationwasselfed.ThetotalnumberofF2generationwas7324.

(a)UsingletterRtorepresentsmoothseedcoat,workoutthegenotypeoftheF1generation.
(4marks)

(b)From theinformationabove,workoutthefollowingfortheF2generation

i)Genotypicratio (2marks)ii)Phenotypicratio (1mark)iii)NumberofWrinkled
seeds (1mark)
5.Thediagram belowrepresentsgrowingseedlings,whichweresubjectedtounilaterallightat
the

beginningoftheexperiment.
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a)Whatwastheaim oftheexperiment? 1mk)

b)WhyweretheseedlingslabeledBandCincludedinthisexperiment. (1mk)

c)(i)StatetheresultsofAafterfivedays. (1mks) ii)
Accountfortheresultsinc(i)above 3mks)d)
Statewhatwouldbeobservedafterfivedaysifthetinfoilwasremoved.
(1mk)

e)Statethebiologicalphenomenonshownbytheseedlingsgrowninthedark (1mk)

SECTIONB(40marks)
Answerquestion6(compulsory)andanyotheronequestionfrom thissection.

6.1cm3ofcatalasesolutionwasaddedtoequalvolumesofhydrogenperoxidesolutionsat
differentpHvalues.Thetimetakentocollect10cm3ofoxygenwasmeasured.Theresults
wereasfollows.

pHofsolution Timetakentocollectgas(cm3)

5.5 30

6.0 20

6.5 12

7.0 8

7.5 5

8.0 9

8.5 15

9.0 25

a)PlotagraphoftimeagainstpHofsolution
b)Accountfortherateofreactionat:

6mk

i)pH.7.5 (2mk)

ii) pH5.5 (2nks)

iii)pH9.0 (2mks)

c)Writeawordequationforthereactionabove. 1mk

d)Whatistheimportanceofthereactionyouhavegivenincabove 2mks

e.)Nameanorganinthehumanbodywheretheabovereactiontakes
place.

(1mk)

f)Otherthanthefactorbeinginvestigatedabovenamefourotherfactorsthataffecttherateof
enzymecontrolledreaction. (4mk7.a)Definepollution. (2marks)b)Describewater
pollutionunderthefollowing.

i)Causes. (6marks)ii)Effectsofpollutantsonplantsandanimals. (6marks)iii)
Methodsofcontrollingpollution (6marks)

8.a)Definethefollowingterms

i.)cell (1mk)ii.)Tissue (1mk)iii)Organ. (1mkiv)Organelle (1mk)
v.)Nameonespecializedtissueinanimals; (1mk)
b.Describehowvariouscellorganellesareadaptedtotheirfunctions. (15marks)

PAPER3
1.(A)Duringafieldstudy,astudenttookaphotographofaflowerbeforeandafterremoving

somepetalsasshownbelow.
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(a)NamethepartsmarkedQ,R,SandX (4mks)

(b)StatethefunctionsofpartsXandR
(2mks)

(c)Brieflydescribethenatureofthecorollaoftheflowerabove (2mks)

(d)Whichterm bestdescribethenatureofthecalyxoftheflowerabove (1mks)

(e)Whattypeofovarydoestheflowerhave? (1mks)

(f)(i)WithreferencetopartlabeledQstatetheclassoftheplantfrom whichthestudenttookthe
flowerclass(1mks)

(ii)Giveareasontosupportyouranswerinf(i)above (1mks)

(g)Givingreasonsstatetheagentofpollinationinthisflower

(i)Agent (1mks)

(ii)Reasons (1mks)

(B)a)Thediagram belowrepresentsalongitudinalsectionofafruit.

(i)Statethetypeoffruit (1mk)

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

(iii)Statethetypeofplacentationinthefruitandgiveareasonforyouranswer.
(2mks) Placentation Reason

iv)Howisthefruitadaptedfordispersal? (2mks)

2.Thephotographsbelowarebonesfrom thesamemammal.Examinethebonesandanswerthe
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questionsthatfollow.

(a)Namethebodyregionfrom whichtheboneswereobtained. (1mk)

(b)Namethebonesintermsof3.01,3.02and3.03inthecorrectorderfrom anteriortoposterior.
(1mk)(c)Nameandthepartlabeledas

(i)Finphotograph3.02 (1mks)

(ii)Hinphotograph3.03 (1mks)

(iii)Ainphotograph3.02 (1mks)

(d)Identifythebonesinphotograph
3.01 -
3.02 -

(2mks)

e)WhatisthefunctionofpartHinphotograph3.03 (1mk)

f)Namethebonesthatarticulatewithboneinphotograph3.03inthedistaland
end

(2mks)

3 (a)Place2mlofbicarbonateindicatorinacleantesttube.Adddilutehydrochloricaciddrop
bydropandshakeaftereachdrop

tillthereisapermanentcolourchange.

(i)Statetheresultingcolour. (1mark)

(ii)Tothemixtureobtainedabove,nowaddsodium hydroxidesolutiondropbydropuntilthereisa
colourchange.Recordyourobservation.
(1mark)

(iii)From yourobservationsin(a)(i)and(a)(ii)abovewhatisthenatureofbicarbonateindicator.(1
mark)

(b)Place10mloffreshbicarbonateindicatorinaboilingtube.Usingthedrinkingstraw,bubble
airthroughthebicarbonateindicatoruntilthereiscolourchange.

(i)Recordyourobservation. (1mark)

(ii)Whatdoesthecolourobtainedin(b)(i)abovesuggestaboutthenatureofthegasbreathedout?

(1mark)

(c)Rinsethemeasuringcylinderanduseittoplace2mloflimewatersolutioninacleantesttube.
Rinsethedrinkingstrawusedin(b)aboveanduseittobubbleairthroughlimewatersolution.

(i)Recordyourobservation. (1mark)

(ii)Suggesttheidentityofthegasthatgaverisetotheobservationabove. (1
mark)

(d)(i)Namethephysiologicalprocessincellsthatleadstoformationofthegasnamedinc(ii)
above.(1mark)

(ii) Writedownawordequationfortheprocessnamedind(i)above. (1
mark)

(iii) Whatistheimportanceoftheidentifiedprocessincellsoflivingorganisms? (1



76

FormarkingschemesprefercallingMdm.Mariam-0746711892

mark)KCSEPREDICTION 102019

PAPER1
1.Nametwocellswhichlinethetrachea,bronchusandbronchiolesofamammalandplayarole

duringgaseousexchange. (2mark)

2.a)Thebryophytesarenormallysmallplantswithamaximum heightof2-3cm.Suggestwhy
they

nevergrowbigger. (2marks)

b)Intermsofalternationofgeneration,howdoesthemossplantdifferfrom theferns.(1
mark)3.Inmammalshaemoglobinisconfinedtoredbloodcells.Givetwoadvantagesofthis.
(2marks)

4. Amanwasinvolvedinanaccidentandgotaheadinjury.Whenhereachedthehospital,he
wasnotabletobreathproperly.

a) Whichpartofthebrainhasbeendamaged. (1
marks)

b) Statetwootherfunctionsofthepartofbrainnamedin(a)above. (2
marks)

5.Thecellsshownbelowareadaptedfortransportinfloweringplants.

a) Namethetissueinwhichthesecellsarefound. (1
mark)

b) Identifyandexplaintwoobservablefeaturesofthesecellsthatadaptthem totheirfunctionin
transport. (2marks)

6.Thefigurebelowshowsparallelflowacrossagillplateofabonyfish.

Blood

1

2

3

Water

a) Atwhichpointisthe

i)highestdiffusionofoxygen. (1mark)
ii)Mostoxygenatedblood.

(1mark)

b) Statethereasonwhycountercurrentflowinabonyfishachievesthehighestconcentrationof
gasesexchanged. (1mark

7.Namethepartoftheeyethatsecretestheaqueoushumour. (1mark)

b) Statetwofunctionsofaqueoushumour. (2
marks)

c) Giveonedifferencebetweenthefoveaandtheblindspot. (1
mark)

8.a)Namethecellsthatareprotectedbytherootcapagainstmechanicaldamagebysoil
particles.(1
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b)Statetwocharacteristicsofthecellsmentionedin(a)above. (2
marks)9. Thediagram belowshowsamammalianbone.

B

a) Withareason,identifythebone. (2
marks)

Identify......................................................................
Reason.......................................................................

b) IdentifyeachofthepartslabelledAandB. (2
marks)

c) StatethefunctionofthepartlabelledC. (1
mark)

10.From potatowhosecellsapwas30%sugarwereobtainedtwopotatocylinderslabelledAand
B.Awasplacedinasolutionor10%sugarconcentrationwhileBwasplacedin50%sugar
concentration.

a)WhatchangewasexpectedincylinderB. (1mark)
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16.Explain eachofthe
following

(a)variegated plantsaccumulate
lessfood thannon-
variegated plantsunder
similar conditions.(2
marks)

(b)Aleafcannot betestedforstarchbyaddingiodine
solution directly. (2marks)

17.Explainthe roleofthesalivaryglandinthedigestion
offoodina mammal. (3marks)
18.Astudent cameacrossapieceoffoodsubstance
andhesuspectedthatitcontainslipids.HetookittoBiologylaboratoryandaskedthe

b)AccountforthechangeexpectedinpotatocylinderA. (3
marks)

11.a)Statetwointernalconditionsnecessaryforgerminationofaseed. (2
marks)

b)Stateonewayinwhichviabilityofseedsislost.
12.Givethestructureofthecellthatperform thefollowingfunctions

(1mark)

a)Synthesisofribosome. (1mark)

b)Regulateexchangeofsubstancesinandoutofthenucleus.
13.Statethefunctionsofthefollowinghormonesinhumanmalereproductive

system.

(1mark)

a)Folliclestimulatinghormone. (1mark)

b)Luteinisinghormone.
14.a)Thediagram belowrepresentsaset-upthatstudentsusedinan

investigation.
Air

(1mark)

Potassium hyroxide LimewaterCockroaches LimeWater

a) Namethephysiologicalprocessthatwasbeing
investigated.
b) i)WhatobservationwouldbemadeinboilingtubeL.
ii)Givereasonforyouranswerinb(i)above

15.a)Thediagram belowrepresentstheapparatususedbya

biologist.Q

(1
mark)
(1
mark)
(1
mark)

a) Identifytheapparatus. (1
mark)

b) WhatistheroleofthepartlabelledQ. (1
mark)
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teachertoprovidehim withanapparatustoinvestigatewhetherthefoodsubstance
containedlipid.Theteacherprovidedhim withafilterpaperandsourceofheat.Describean
experimentthathewoulddousingtheapparatustoconfirm thepresenceoflipidsinthefood
substance. (4marks)

19.Statethebiologicalsignificanceofeachofthefollowinginthedigestivesystem.

i)Emulsificationoflipids. (1
mark)

ii)Presenceofcalcium inherbivores. (1
mark)

iii)Thinepithelium oftheileum.
20.Thediagram belowshowspartofthehuman
brain.

(1
mark)

Whichofthenumbersrepresentstructuresresponsiblefor

i)controloftheheartrate. (1mark)ii)regulationofthebloodpressure. (1mark)

21.Thediagram belowillustratestherelationshipbetweendevelopingfoetusandthematernal
tissues.

a) NamethepartlabelledC. (1mark)

b) StatethefunctionofthepartlabelledL. (2marks)

22.Thediagram belowrepresentsthefossilisedskullsofthreedifferentspeciesofprimates.
Theywereeitherbipedalorquadrapedal.
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Y

X

A B C

a) Whatdoyouunderstandbytheterm quadrapedalanimal? (1
mark)

b) Whichoftheskull(A,BorC)belongtoaquadrapedalprimate? (1mark)

c) Explainhowthechangeintheskullfrom BtoCcouldindicateachangeinintelligence. (1
mark)

23.Distinguishbetweendioeciousandmonoeciousplants. (1mark)

b)Whataredisadvantagesofself-pollinationinplants.
(3marks)

24.a)Whatistheimportanceofatestcross? (1mark)

b)Whatwouldbeexpectedresultsfrom atestcross.
(2marks)

25.Thisisafoodchainextractedfrom acertainecosystem.

Mangotree caterpillars sparrow hawk.
a) Drawapyramidofnumbersforthisfeedingrelationship. (1

mark)

b) Theconcentrationofpesticidesinthetissuesoftheorganism inthefoodchainwas
measuredand theresultsplottedasshowninthebargraphbelow.

concentrationpesticide intissues/

mgperkg

organism

i)Whichorganism inthebarchartissparrow? (1mark)

ii)Givereasonforyouranswer. (2marks)

26.Namethematerial(s)thatstrengthenthefollowingsupportingtissuesinwoodyplants

i)Collenchyma (2marks)

ii)Sclerenchyma (1mark)
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PAPER2
1.Thegraphbelowshowsthebloodglucoseconcentrationofaboyover14hours.

a)Theboyhadamealatabout7:45am

i)Whatwastheboysbloodglucoseconcentrationbeforethismeal. (1
mark)

ii)Whatwastheboy'smaximum bloodglucoseconcentrationafterthismeal. (1
mark)

b)Afterthemealtheboy'spancreassecretedahormonethathelpedtoremoveexcessglucose
from thebloodandstoreit.

i)OnthegraphmarkwithletterGwhenthepancreasstartedtosecretethehormone. (1
mark)ii)Statetheform inwhichglucoseisstoredinthebody........................................................
(1mark)iii)Stateoneorganinthebodywherethisstorageoccurs
.......................................................(1mark)c)Onthewayhomefrom schooltheboywasinvolved

inafight.

i)Statewhathappenedtotheboysglucoseconcentrationatthestartofthefight. (1
mark)ii)Duringthefighttheboy'sbodyproducedanotherhormonewhichpreparedhim forthe
fight.

Namethehormone.............................................................................................................

(1mark)iii)Stateoneeffectthishormonehadontheboy'sbody.
(1mark)

2.a)WhatisTaxisresponse.......................................................................................................

(1mark)

b)Giveanexampleof:

i)Aerotaxis (1mark)ii)Rheotaxis (1mark)

c)Anoatseedlinghasaprotectivesheath(thecoleoptile)whichisfrequentlyusedasconvenient
plantmaterialforexperimentsonphototropism.

Anexperimentwascarriedoutinwhichthetipsofoatcoleoptileswereremovedandplaced
onblocksofagar.Theagarblocksunderneatheachcoleoptileweredividedbythinsheetsof
metal.Thetipsofthecoleoptileswereeitherilluminatedevenlyfrom aboveorfrom theright
duringthisinitialtreatmentperiod.

Theexperimentset-upisshowninthediagram below.
Light
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Coleoptiletip

Thinsheetof
Blockofagarmetal

Afterthetreatmentoutlineabovetheagarblocksthenwerepacedondecapitatedcoleoptiles.
Thediagram belowshowstheheightofthecoleoptiles,initially(justafterplacementofthe
agar blocks)andfinally(after48hours)

agar blockagar
blockagar
blockagarblock

ABCD

Start End Start End Start End Start End

i)Completethediagram abovebydrawingaresultfortheajarblockD. (1mark)

ii)Accountforyouranswerinc(i)above. (3marks)

iii)ExplainthereasonfortheinclusionofblocksAandBintheexperiment (1mark)

3.In4O'clockplant,awhitefloweredplantwascrossedwitharedfloweredplant.WhentheF1
plantswerecrossed204white,418pinkand196redwereobtained.

a)i)Whatisthephenotype(s)oftheF1plants. (1mark)ii)UsingletterRtorepresentthe
geneforredcolourandletterW torepresentedthegeneforwhite

colour,workoutthegenotypesofF2plants. (4marks)

i)Namethedisorderinhumansthatisduetonon-disfunction.................................................. (1
mark)ii)Givethescientificnameofthegardenpeaplant....................................................................

(1mark)

4.Thediagram belowrepresentspassageofamealthroughthehumandigestivesystem.Study
itandanswerthequestionsthatfollow.

UGALIANDMEATSTEW MOUTHCAVITY

STOMACH

ILEUM

DIGESTIVEJUICEA

DIGESTIVEJUICEB

DIGESTIVEJUICEC

a)Namethephysicalprocessthatwilloccurinmouthcavity. (1mark)

b)NamethedigestivejuicesBandC (2marks)

c)Explaintwowaysinwhichthedigestivesystem isprotectedfrom corrosiveeffectsofdigestive
juice.

(2marks)

d)NamethehormonethatstimulatessecretionofjuiceB. (1mark)

A B
Light

C D
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e)IdentifythecontentsofdigestivejuiceA. (2marks)

5.Thetablegivesinformationaboutthedistributionsoflichensinandaroundacity.Atmospheric
sulphur(IV)oxide(SO2)levelsandthepHofrainwaterwerealsorecorded.

Distancefrom
citycentre
(km)

Numberoflichen
speciesperkm²

AtmosphericSO2concentration

(Ng/m³) pHofrainwater

0-1.5 0 240 4.6

1.6-3.0 1 220 4.8

3.1-4.5 7 185 5.0

4.6-6.0 13 120 5.5

a)Describetherelationshipbetweeneachofthefollowing:

i)Distancefrom thecitycentreandthenumberoflichenspeciesperkm² (2mark

ii)Distancefrom thecitycentreandatmosphericsulphur(IV)oxideconcentration. (2
marks)iii)Atmosphericsulphur(IV)oxideconcentrationandrainwaterpH. (2marks)

b)Calculatetheaveragedecreaseinatmosphericsulphur(IV)oxideconcentrationperkilometre
overthe

6km from thecitycentre.

SECTIONB(40marks)
Answerquestion6(compulsory)andeitherquestion7or8inthespaceprovidedatthe

end.
6.Thedatashowstheeffectofageonbasalmetabolicrate(BMR)inmalesand
females.

(2
marks)

Age(years)
BasalMetabolicRates(kjm-2hr-1)

Males Females

Birth(0) 225.0 225.0

10 237.5 237.0

20 212.5 200.0

30 200.0 187.5

40 175.0 162.5

50 162.5 150.0

60 155.0 145.0

70 150.0 140.0

80 145.0 135.0

a)Plotagraphofbasalmetabolicrateagainstage(years). (8marks)

b)UnderwhatconditionsshouldBMRbemeasured. (1mark)
c)Suggestanexplanationforeachofthefollowing:

i) ThehighBMRbetweentheagesofDand5years. (1mark)

ii)ThedifferenceinBMRbetweenmalesandfemalesabovetheageof5years.(2marks)iii)
ThechangeinBMRaftertheageof45years. (2marks)

d)Aerobicrespirationisknowntobeamoreefficienttypeofrespirationwithminimalnegative
effects.
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Givereasonsforthisobservation. (3marks)

e)i)Statetheproduct(s)ofthefirstphaseofAerobicrespiration. (1mark)

ii)Statethesitesforthefollowingprocesses. (2marks)Glycolysis

Kreb'scycle

AnsweranyONEoftheQuestions7or8.
7.Describehowthecervical,lumberandthoracicvertebraearesuitedtotheirfunctions.

(20marks)
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8.Describethemechanism oftransportofcarbon(IV)oxideinmammalianblood. (20
marks)

PAPER3
1.a.YouareprovidedwithspecimenL,SolutionCandadrinkingstraw.

i. StatethehabitatofspecimenL (1mark) ii.Namethe
trophicleveloccupiedbyspecimenL. (1mark)

b.i.Place5cm 3ofsolutionCintoaboilingtube.Usingadrinkingstraw,blowgentlyintothe
solutionandrecordyour

observations. (2marks)

ii. Explaintheobservationsinb(i)above. (1mark)

c.Place5cm3ofsolutionCintoeachofthetworemainingboilingtubes.SuspendspecimenL
intooneoftheboilingtubesasshownbelow.

Stopper

SpecimenL

SolutionC

Wraptheboilingtubeswithaluminium foilandleavethesetupforatleast40minutes.Remove
thealuminium foilandobserveafter40minutes.

i.Recordyourobservations. (2
marks) ii.Accountfortheobservationsinc(i)above.

(3marks)
2.YouareprovidedwiththefollowingspecimensPandQ.Studyandobservethem keenlyand

usethem toanswerthequestionsthatfollow.

a.Whattypesoffruitsarespecimens P,Q (2marks)

b.MakeatransversesectionthroughspecimenP.Drawthetransversesectionofthespecimen
andlabelanythreeparts.
(4marks)

c.Squeezethejuicefrom SpecimenPinasmallbeaker.Usingthereagentsprovidedi.e.X-
(BenedictsSolution)andY(DCPIP),testthefoodsubstances,procedures,observationsand
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conclusionsinthetablebelow.(8marks)
d.NamethetypeofplacentationinSpecimenQ. (1mark)

e.i.Withareason,nametheclasstowhichSpecimenQbelongs. (2marks)

ii.StatethemethodofseeddispersalinspecimenQ. (1mark)

3.Thediagram belowshowsapairofmammalianorganswiththeirbloodsupply.Oneofthe
organshasbeensectionedlongitudinally.Examinethem keenly.

a.Identifythepairoforgans. (1mark)

b.Statethetwomainfunctionsoftheorgans. (2marks)

c.Namethebloodvessellabeled; M,N (2marks)

d.Whichpartofthenephronisfoundinregion S,T (2marks)

e.StatethefunctionofthestructurelabeledR,W (2marks)

f. Iftheactuallongitudinallength(X-Z)oftheunsectionedorganis9Cm,calculatethe
magnificationofthedrawing.
(2marks)

g.GiveareasonwhybloodvesselPcarriesahigherconcentrationofureathanvesselQ. (1
mark)

KCSEPREDICTION112019PAPER1

1.NamethebloodvesselthatsuppIies:
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(a)Theheartwithnutrients. (1mk)

(b)Thefoetuswithoxygen (1mk)

2.Explainwhyitisimportanttostainspecimentobeobservedunderalightmicroscope.
(2mks)

3.Whatiswilting? (2mks)

4.Statethesignificanceofthefollowingstepswhiletestingfordisaccharideinfoodsample.
(2mks) (a)Additionofdilutehydrochloricacid (b)Additionofsodium bicarbonate.

5.a)i)Namethefluidproducedbysebaceousgland. (1mk) ii)Statetwofunctionofthe
fluidnamein5a)(i)above. (2mks)

b)Explainhowmalpighianlayeroftheskinisadaptedtoperform itsfunction. (1mk)

6.Acertainanimalhadonecellfrom itsalimentarycanalobservedunderlightmicroscope.A
totalof40chromosomeswereseen.

(a) Statethenumberofchromosomesin

(i)Thespermatozoanofthisanimal (1mk)

(ii)Oneofcellsinthetongue. (1mk)

(b) Nameastructureinmatureplantwheremeiosistakesplace.
(1mk)

7.Abiologicalwashingdetergentcontainenzymeswhichremovestainlikemucusandoilfrom
clotheswhicharesoakedinwaterwiththedetergent.

(a) Explainwhystainwouldberemovedfasterwithdetergentinwaterat35oCratherthan
50oC

(1mk)

(b) Whyisboilingclotheswiththedetergentlesslikelytoremovestain. (1mk)

(c) Nameanenzymethatcatalysesthedecompositionofsodium hydrogencarbonateto
facilitatetransportationofcarbon(IV)Oxide.

(1mk)

8.Form 2studentsfrom sambasecondaryschoolsetupanexperimentasshownbelow.

(a)Explainthechangeobservedattheendoftheexperiment.
(2mks)a)Explainwhatwouldhappenifwaterhasbeenusedinsteadofpotassium
hydroxide.(2mks)

9.Statetwoadvantagesofmetamorphosistothelifecycleofinsects.
(2mks)

10.Theconcentrationoflacticacidinbloodduringandafteranexercisewasdetermined.The
resultsareshowninthegraphbelow.
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(a)(i)Byhow muchdidthelacticacidincreaseattheendof10minutes?
(1mk)

(ii)Afterhowmanyminuteswasthelacticacidconcentration78mg/100cm3 (2mks)

(iii)Whatwouldbetheconcentrationoflacticacidatthe60thminutes. (1mk)

Giveareasonforthehighrateofproductionoflacticacidduringtheexercise.
(1mk)

11.Namethepartofhumanbrainthatperform thefollowingfunction
(2mks)(a)Controlsperistalsis

(b)Controlintelligence

12.OutlinethedifferencesbetweenDarwin’stheoryandLamarck’stheoryofevolution.(2mks)

13.Givethreefunctionsofcystokininhormoneinplant .
(3mks)

14.Explainwhyplantsdonotrequirespecializedexcretoryorgan. (3mks)

15.Thediagram belowrepresentsastageincelldivision.\
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(a)Identifythestageofcelldivision (1mk)(b)
Giveareasonforyouranswer (1mk)

16. Outlinethreefunctionsofcolon. (3mks)

17. Statetwoadvantagesofclosedcirculatorysystemsinmammal. (2mks)

18. Explainwhathappenstoexcessamino-acidsintheliverofhumans (3
mks)

19. (a)Whichportionsofthehumannephronareonlyfoundinthecortex? (3
mks)

(b)(i)Whatwouldhappenifapersonproducedlessantidiuretichormone? (2
marks)

(ii)Whatterm isgiventotheconditiondescribedin(b)(i)above (1mark)

20. Explaindoublefertilizationasusedinfloweringplants.
(2mks)

21. Stateonesurvivalvalueforeachofthefollowinginplants (1mark)

a)Haptotropism instems (1mark)
b)ThigmonastyinMimosapudica
c)Whatismeantbytheterm polyploidy? (1mark)
d)Giveanexampleofageneticdisordercausedbynon-disjunctioninsomaticcell

(1mark)
22.(a)Explainhow mammaliantracheaisadaptedtoitsfunction (2mks)

(b)Namethegaseousexchangesiteinbonyfish. (1mk)

23.Explaintheroleofthefollowinghormoneinhomeostasis

(a)Insulin (3mks)

(b)Aldosteronehormonewhenthereislesswaterinbloodstream. (2mks)

24.OutlinethreedifferencebetweenplantdivisionsBryophytaandPteridophyta (3mks)25.
Nametwoproductsoflightstageofphotosynthesisthatareusefulinlightindependentstage.

(2mks)

26.Statetwofunctionsofxylem tissue. (2mks)

27.Statetwofunctionofgolgiapparatus (2mks)

PAPER2
SECTIONA
1.Thefollowingisanillustrationofacertainprocessthatoccursinmammals
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+JuiceX processP

Afatmolecule

(a)NameprocessP (1mark)

(b)NamethejuiceinvolvedintheprocessP (1mark)

(c)ListtwoSaltsfoundinthejuicenamein(b)abovethataidsinprocess
P

(2marks)

(d)Giveareasonwhyliverdamageleadstoimpaireddigestionoffats (1mark)

(e)Whatwouldbethelikelyeffectondigestionifthesmallintestineofahumanisreducedinan
operation? (2marks)

(f)Statethefateofexcessglucoseinthehumanbody. (1mark)

2.Thediagramsbelowshowssamplesofbloodobtainedfrom twodifferentpersonsAandB.

Bloodsamplefrom personA Bloodsamplefrom personB

a)WhatgeneticdisorderispersonBsufferingfrom? (1mark)

b)Stateoneadvantageandonedisadvantageofthedisorderin(a)abovewhenitsin
heterozygousstate.

(2marks)

c)Workoutthegenotypesandphenotypesoftheresultingoffspringsofmarriagebetween
personAandpersonB(5marks)

3.Thediagram belowshowsthreedifferenttypesofneuronsalongareflexarc

1

2

P

3

(a)Whatisareflexarc? (1mark)
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(b)Identifytheneuronslabeled1and2 (2
marks)

(c)Usingarrowsshow,thedirectionofimpulsetransmissiononthediagram. (1mark)

(d)Namethepartofthespinalcordwherethecellbodiesofneurone1and2arelocated (1
mark)

(e)DescribethetransmissionofimpulseacrossthepartlabeledP (3marks)

4.Duringanecologicalstudyofagrasslandecosystem,agroupofstudentsrecordedthe
followingobservations.

i.Grasshoppersfeedongrassii.Guinea
fowlsfeedongrasshoppers,termitesiii.
Vulturesfeedonguineafowlsandleopards
iv.Leopardsfeedongazellesv.Termites
feedongrass

vi.Gazellesfeedongrass

(a) From thisrecordofobservationsconstructafoodweb. (4
marks)

(b) Writedown,thefoodchainsinwhichtheguineafowlsaresecondaryconsumers. (2
marks)

(c) Nametheorganismsthroughwhichenergyfrom thesunentersthefoodweb. (1
mark)

(d) Nametheorganism thathastheleastbiomassinthefoodweb. (1mark)

5.Belowisachemicalequation,studyitandanswerthequestionsthatfollow:-

A

Carbon(IV)oxide+water Oxygen+glucose

(a)NameprocessAandB B (2marks)

(b)WhatisthebiologicalsignificanceofprocessA (1mark)

(c)InwhichorganelledoesprocessAandBtakeplace? (2marks)

(d) NametwostagesofprocessB (2
marks)

(e)Definecompensationpoint (1mark)

SECTIONB(40MARKS)
AnswerQuestion6(Compulsory)AndEither
Question7Or8InTheSpacesProvidedAfter
Question8

6.ThegraphbelowshowschangesinpHand
oxygensaturationinriverwaterovera24hour
period

%Oxygensaturation
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Key

_______ pHvalue

………….%saturationofoxygen

dissolved

a)whenisthepHvalueanddissolvedoxygensaturation%highest? (2marks)

b)AccountforthepHvaluerecorded

i) Between08.00and1.00p.m
ii)Between2100and2400midnight

(2marks)
(2marks)

c)Explaintheinfluenceoflightintensityon%saturationofoxygendissolvedinthisstudy (4
marks)

d)Statetwostructuraladaptationsthatthesubmergedplantsinthisriverhave,whichenable
them tocarryoutphotosynthesis (2marks)

e)Explainthevariationsthatwillberecordedifasimilarstudywascarriedoutinariverneara
nitrate

fertilizerindustry. (4marks)

7.Explainthevariouswaysinwhichatypicalcellisadaptedtoitsfunctions (20
marks)

8.Discussthecauses,effectsandcontrolmeasuresforwaterpollution (20
marks)

PAPER3

1.Youareprovidedwith:
• SolutionA

• Benedict’ssolutionlabeledsolutionB

• SolutionC

• 0.1%NaClsolution

• 1.4%NaClsolution

• IodinesolutionlabeledsolutionE

LabelthreetesttubesP,QandR.Intoeachtest-tube,place3m1ofthe
solutionC(a)PutadropofsolutionCfrom thetesttubePonawhitetileandadd
adropofsolutionE.

RepeattheprocedureforeachtesttubeQandR.

Recordyourobservationsinthetablebelow. (3mks)

Test-tube Observation

P

Q

R

b)TotesttubeQadd3dropsof0.1%sodium chloridesolutionand2m1ofsolutionA.Totest
tubeR,addthreedropsof1.4%sodium chloridesolutionand2m1ofsolutionA.Placethetest
tubesP.QandRinawaterbathandmaintainat37°Cfor30minutes.Usingadropofthe
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solutionfrom eachtesttube,(A

CLEANDROPPERMUSTBEUSEDINEACHTESTTUBE)repeattheprocedurein(a)aboveand
sparetherestforthenextquestion.Recordyourobservationsinthetablebelow. (3mks)

Test-tube Observationatendofexperiment

P

Q

R

c)Put2cm3ofsolutionfrom testtubesPinacleantesttubeandadd2cm3ofsolutionB,shake
thenheatthemixturetoboil.Recordyourfinalobservationsinthetablebelow.

RepeattheprocedureforsolutionQandR. (3mks)

Test-tube Findobservationaftertheexperiment

P

Q

R

d)WhywasthetesttubePincludedintheexperiment? (lmk)

e)AccountforobservationsmadeintesttubeQandRattheendoftheexperiment. (4mks)i)
TesttubeQii)TesttubeR.

f) SuggesttheidentityofsolutionA. (lmk)

g)Whywasthewaterbathmaintainedat37°C? (l
mk)

2. UsethephotographsA,B,CandDtoanswerthefollowingquestions

A B
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C D

a)NametheconditionexhibitedinAwhichhinderself-fertilization. (1mk)

b)Explainhowtheaboveconditionhindersself-fertilization.
c)Withreasonsgivetheterngiventogynoecium BandC

(1mk)

B (1mk)

Reason (1mk)

C (1mk)

Reason
d)i)StatethedivisionwhereplantinphotographDbelongandgivereasonforyour
answer.

(1mk)

Division (1mk)

Reason (1mk)

ii)StatethetypeofnutritionexhibitedbyspecimenD. (1mk)

iii)GivethefunctionofthestructurelabeledY. (1mk)

iv)UsingletterT,indicateonphotographDwherethefemalesexorganisfound.
3.YouareprovidedwithspecimenW Examineitusingahandlens.

(1mk)

a)DrawandlabelspecimenW.
(5mks)

b)Givetwopiecesofevidencetoshowthatthespecimeniswelladaptedforlocomotioninits
habitat.(2mks)

c)Statetwofeaturesobservedonthespecimentoshowthatthespecimenhascapacityfor
irritability.

(2mks)

d)Usingahandlens,examinespecimenW2whichhasbeenremovedfrom specimenW.

(i) StatethefunctionofW2. (lmk)

(ii)NameonecharacteristicthatadaptspecimenW2toitsfunction.
e)Whatistheimportanceofthefollowingfeaturestothedailysurvivalsof

specimenW

(lmk)
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(i)Silverypigmentofthespecimen. (lmk)

(ii)Secretionofmucusbeneaththescales. (lmk)


