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SECTIONA

1.Ayoungscientistobservedabirdlayinghereggsinanestandlatertheeggshatched

intochicks.Namethreecharacteristicsshownbythechicksthatshowachickisaliving

thingbutaneggisnot

(3mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

2.Whichorganellesshouldbeabundantin;

i) Skeletalmuscle (1mk)

……………………………………………………………………………………………………………………………………

ii)Palisadetissue (1mk)

……………………………………………………………………………………………………………………………………

3.Aform 1studentwaspreparing temporaryslidesinthelaboratory,inthecourseof

preparationhecarriedoutthefollowingprocesses;

i) Sectioning

ii)Fixation

iii)Staining

Statetheimportanceoftheaboveprocesses

(3mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

4.Whyarelysosomesmanyinphagocyticcells

(2mks)
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……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

5.Differentiatebetweenguttationandtranspiration (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

6.a)Giveareasonwhyxylem vesselshouldbedead (1mk)

……………………………………………………………………………………………………………………………………

b)Whatistheroleoflignininthewallofthexylem vessel (1mk)

……………………………………………………………………………………………………………………………………

7.Namethediseaseofthebloodcharacterizedby,

a)Abnormallylargenumberofwhitebloodcells (1mk)

……………………………………………………………………………………………………………………………………

b)Cresent–shapedhaemoglobin (1mk)

……………………………………………………………………………………………………………………………………

8.Thechartbelowisasummaryofbloodclottingmechanism inaman.

hhyyyy

Name;

i) ThemetalionrepresentedbyY (1mk)

……………………………………………………………………………………………………………………………………

ii)Theendproductofthemechanism representedbyZ (1mk)

…………………………………………………………………………………………………………………………………

Platelets

Prothrombin

X

Thrombin

Fibrinogen Z

Y
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9.Thegraphbelow representsthegrowthofanimalsinacertainphylum.Studyitand

answerthequestionsthatfollow.

a)Namethetypeofgrowthpatternshownonthegraph (1mk)

……………………………………………………………………………………………………………………………………

b)IdentifytheprocessrepresentedbyletterB (1mk)

……………………………………………………………………………………………………………………………………

c)Namethehormoneresponsiblefortheprocessin(b)above (1mk)

……………………………………………………………………………………………………………………………………

10.Explainwhyamuleisinfertile (1mk)

…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………….

11.Phylum Arthropodaisthemostsuccessfulofinvertebrates.Explaintwocharacteristics

thatmakethem mostsuccessful

(2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

12.Namephylum whosememberspossessanotochord

(1mk)

……………………………………………………………………………………………………………………………………….

13.a)Defineevolutionandhomologousstructures (2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

b)Statethreelimitationsofusingfossilrecordsasanevidencethatsupportsorganic
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evolution (3mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

14.Thefollowingispartofakidneynephron

a)i)Nametheprocessrepresentedbythearrows (1mk)

……………………………………………………………………………………………………………………………………

ii)Nametheconditionsnecessaryfortheprocessnamedin(a)(i)abovetotake

place

(1mk)

……………………………………………………………………………………………………………………………………

b)IdentifywithareasonvesselA (1mk)

……………………………………………………………………………………………………………………………………

c)Nameanytwobloodcomponentsthatarepresentinvessel(A)butareabsentin

vesselB(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

15.Thediagrammaticrepresentationbelow illustratesoneoftheprocessthatoccursin

mammalsduringfeeding.Carefullystudyitandanswerthefollowingquestions
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i) Identifytheprocess (1mk)

……………………………………………………………………………………………………………………………………….

ii)Statetwostructuraladaptationsofgullettoitsfunctions (2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

iii)Nameoneenzymealreadypresentinthefoodboluswithinthegulletinman (1mk)

……………………………………………………………………………………………………………………………………….

b)Statetwofunctionsofmucussecretedbytheintestines (2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

16.Explaineachofthefollowing;

a)Variegatedplantsaccumulateslessfoodthannon-variegatedplantsundersimilar

conditions. (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

b)Mostleavesarethinwithbroadleafsurface (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

17.Statetheeconomicimportanceofthefollowingplantexcretoryproducts

(3mks)

a)Papain

……………………………………………………………………………………………………………………………………

b)Caffein

……………………………………………………………………………………………………………………………………

c)Colchicine

…………………………………………………………………………………………………………………………………

18.a)Statetwoprocesseswhichoccursduringanaphaseofmitosis

(2mks)
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……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

b)Whatisthesignificanceoffirstmeioticdivision (1mk)

……………………………………………………………………………………………………………………………………….

c)StatetwowaysinwhichHIV/AIDSistransmittedfrom mothertochild

(2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

19.Statethefunctionofthefollowingduringpregnancy

(3mks)

a)Amnion

……………………………………………………………………………………………………………………………………

b)Amnioticfluid

……………………………………………………………………………………………………………………………………

c)Umblicalcord

……………………………………………………………………………………………………………………………………

20.Nametheprocessbywhich;

i) Producersconvertsunlightenergyintochemicalenergy (1mk)

……………………………………………………………………………………………………………………………………

ii)Chemicalenergyisconvertedintoheatenergybyconsumers

(1mk)

……………………………………………………………………………………………………………………………………

21.Studentsfrom Mpesafoundationacademywantedtoinvestigatethepopulationof

crabsintheirschoolpond.Theycaught50crabs,markedthem withwhitepaintonthe

cephalothoraxandthenreleasedthem backintothepond.Afterthreedays,theycame

backandcaught50crabsofwhich3hadthewhitemark.

a)Usingthedataabove,calculatethepopulationofcrabsinthepond (2mks)

b)Suggestthreeassumptionsthestudentsmadeduringthisstudy (3mks)
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……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

22.Stateanytwo methodsthatcan beused athometo properlymanagedomestic

effluents

(2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

23.a)Explainhowthefollowingfactorsincreasetherateofdiffusion

(3mks)

i) Temperature

……………………………………………………………………………………………………………………………………

ii)Diffusiongradient

…………………………………………………………………………………………………………………………………..

iii)Sizeofdiffusingparticles

……………………………………………………………………………………………………………………………………

b)Diffusionisapassiveprocesswhileactivetransportisanactiveprocess.Explain

(2mks)

……………………………………………………………………………………………………………………………………….

………………………………………………………………………………………………………………………………………

24.a)Waterlogginginterrestrialplantsinhibituptakeofcertainmineralionsfrom thesoil

bytheplants.Explain (3mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

b)StatetwoillustrationsofOsmosisinplants (2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

25.Thediagram belowrepresentsagillofafish
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i) StatetwowaysinwhichalargesurfaceareaiscreatedinstructureslabelledK

(2mks)

……………………………………………………………………………………………………………………………………….

……………………………………………………………………………………………………………………………………….

ii)Namethetypeofflow system thatoccursbetweenwaterandbloodinthecapillaries

presentonstructuresK

(1mk)

……………………………………………………………………………………………………………………………………….

iii)Nameanorganinhumanbeingsthatalsodisplaytheflowsystem namedin(ii)above

(1mk)

……………………………………………………………………………………………………………………………………….

26.Identicaltwinswereseparatedafterbirthandwerethenraisedindifferentenvironments.

OneinKenyaandtheotherinU.S.A.Theyrejoinedafter18yearsandtheylookedslightly

different.

i) Namethetypeofvariationthetwinsexhibited (1mk)

……………………………………………………………………………………………………………………………………

ii)Givetwoobservabledifferenceslikelytobenotedbetweenthetwins

(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………
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Paper2

FORM FOUR

KenyaCertificateofSecondaryEducation

231/1BIOLOGY

PAPERTWO

TIME:2HRS

INSTRUCTIONS

1.AnswerallquestionsinsectionAandquestion6insectionB(Itiscompulsory)

2.Answereitherquestion7or8.
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SECTIONA(40MKS)

Answerallthequestionsinthesesection

1.Haemophiliaisasexlinkedcharacteristiccausedbyarecessivegenelocatedononeof

thesexchromosomes.

a)Namethechromosomeontowhichthegeneforhaemophiliaislinkedto (1mk)

……………………………………………………………………………………………………………………………………

b)Anormalmanfortheconditionmarriesanormalwomanfortheconditionbutsadly

oneoftheirsonsdevelopthisconditionfrom birth.

i) Whatarethelikelygenotypesofthiscouple?

(2mks)

Man

………………………………………………………………………………………………………………………………

Woman

………………………………………………………………………………………………………………………………

ii)Usingapunnetsquare,carryoutacrosstoshow whythecouplegavebirthto

haemophiliacson (4mks)

Use(H),torepresentthegenefornormalconditionand(h)torepresentthegene

forhaemophilia
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iii)Whyisthishaemophiliacconditionverycommoninmalesthaninfemale(1mk)

………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………

2.Thefigurebelow representsanorganobtainedfrom asectionofaplant.Useitto

answerquestionsthatfollow.

a)i)Nametheorganfrom whichtheabovesectionwasobtained.Giveareasonfor

youranswer (2mks)

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………

ii)StructurelabelledJisdescribedasamechanicaltissue.Explain (1mk)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

b)i)NametheprocessbywhichwaterpassesacrossstructureM

(1mk)

…………………………………………………………………………………………………………………………………

ii)ExplaintwowaysbywhichcellswithstructuresDareadaptedtotheirfunctions

(2mks)

D
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……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

c)Nametwostrengtheningmaterialsthatstrengthenthecollenchymatissue

(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

3.Theherbivorousmammalianspecieswereintroducedintoanecosystem atthesame

timeandinequalnumbers.Thegraphbelow representstheirpopulationsduringthe

firstsevenyears.Studythegraphandanswerthequestionsthatfollow.

a)i)Whichspecieshasabettercompetitiveability

(1mk)

……………………………………………………………………………………………………………………………………

ii)Givereasonforyouranswer (1mk)

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

b)AccountfortheshapeofthecurveofspeciesAbetween

i) Oneyearandthreeyears (2mks)
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……………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………..

ii)Threeyearsandsevenyears (2mks)

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………

c)AnaturalpredatorforspeciesAwasintroducedintotheecosystem.Withareason

statehowthepopulationofeachspecieswouldbeaffected

(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

4.Astudentfrom Abogetasecondarysetupanexperimentasillustratedbelow.

Theviskingtubingwasleftiniodinesolutionfor4hours.

a)Statethephysiologicalprocessbeinginvestigated (1mk)

……………………………………………………………………………………………………………………………………

b)i)Whatweretheexpectedresultsintheviskingtubingandinthebeaker (2mks)

……………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

ii)Accountforyourexpectedresultinviskingtubing (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

c)Mentionthreefactorsthatinfluencestherateofactivetransport (3mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………….

5.Anexperimentwassetuptoinvestigateafactorinautotrophism ingreenplants.

Vaselinewasappliedatjointbetweenthecorkandthemouthofglassbottleandsetup

wasleftundersunlightfor6hours.

a)Whywasitnecessary;

i) ToapplyVaseline (1mk)
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……………………………………………………………………………………………………………………………………

ii)Tocoverthepotwithpolythenepaper (1mk)

………………………………………………………………………………………………………………………………..

iii)Whatwasthepurposeofincludingthesmallanimals?Givetworeasons. (2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

b)i)Whatwouldhappentothesmallanimalifthesetupwasleftovernightindarkness

(1mk)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

ii)Accountfortheanswerinb(i)above (1mk)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

c)Statetherespiratorysurfaceofthefollowingorganism

(2mks)

i) Amoeba

………………………………………………………………………………………………………………………………

ii) Fish

………………………………………………………………………………………………………………………………

SECTIONB(40MKS)

Answerquestion6(Compulsory)andchooseeitherquestion7or8

6.Ahungrypersonhadameal,afterwhichtheconcentrationofglucoseandaminoacids

inthebloodweredetermined.Thiswasmeasuredhourlyasthebloodpassedthrough

thehepaticportalveinandtheiliacveinintheleg.Theresultswereasshowninthe

tablebelow.

Time(Hrs) Concentration of contents in

Hepaticportalvein(Mg/100ml)

Concentrationofcontentsinthe

iliacveinoftheleg(Mg/100ml)

Glucose Aminoacids Glucose Aminoacids

0

1

2

85

85

140

1.0

1.0

1.0

85

85

125

1.0

1.0

1.0
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3

4

5

6

7

130

110

90

90

90

1.5

1.5

3.0

2.0

1.0

110

90

90

90

90

1.5

3.0

2.0

1.0

1.0

a)Usingthesameaxesdrawgraphsofconcentrationofglucoseinthehepaticportal

veinandtheiliacveininthelegagainsttime

(7mks)

b) Accountfortheconcentrationofglucoseinthehepaticportalveinfrom;

i) 0-1hour (2mks)

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

…………………………………………………………………………………

ii)1-2hours (3mks)

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………

iii)2-4hours (3mks)

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………

……………………………………………………………………

iv)5-7hours (2mks)

………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………
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………………………………………………………………………………………………………………………………………

………………………………………………………………………………..

c)Accountforthedifferenceintheconcentrationofglucoseinhepaticportalveinand

theiliacveinbetween2and4hours

(2mks)

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………

d)Usingthedataprovidedinthetableexplainwhytheconcertationofaminoacidsin

thehepaticportalveintooklongertoincrease (1mk)

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………

Essays

7.a)Describetheopeningandclosingofthestomatausingthephotosynthetictheory

(10mks)

b)Describebloodsugarregulationsinmammals (10mks)

8.a)Describetheadaptationofthefollowingplantstotheirhabitat;

i) Xerophytes (15mks)

ii)Hydrophytes (5mks)
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Paper3

KenyaCertificateofSecondaryEducation

231/3BIOLOGY

PAPERTHREE

TIME:1¾HRS

INSTRUCTIONS

1.Answerallquestionsinspacesprovided

Examiner’sUse

QUESTIONS MAX.MARKS CAND.SCORE

1 9

2 13

3 18

TOTAL 40
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1.Studytheorganismsbelow
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a)Completeandusethekeybelowtoidentifytheorganisms

(2mks)

1.a)Organism withendoskeleton…………………………………………………………...goto2

1. b)

______________________________________...........................................................................goto

4

2.a)Hasscalesonthebody………………………………………………………………..…..goto4

2b)Hasnoscalesonthebody…………………………………………………………….…mammalian

3a)Hascephalothorax…………………………………………………………………………...Arachnida

3b)Hasnocephalothorax…………………………………………………………….………..goto5

4a)

_________________________________.......................................................................................Pis

ces

4b)Hasnofins…………………………………………………………………………………………goto7

5a)Hasthreepairsoflegs………………………………………………………………………..Insect

5b)Hasmorethanthreepairsoflegs……………………………………………………….goto6

6a)Twopairsoflegspersegment…………………………………………………………..Diplopoda

6b)Onepairoflegspersegment…………………………………………………………….Chilopoda

7a)Hasfeathers…………………………………………………………………………………………Aves

7b)Hasnofeathers…………………………………………………………………………………goto8

8a)Hasatail……………………………………………………………………………………………Reptilia

8b)Hasnotail…………………………………………………………………………………………Amphibia

b)Identifytheorganismsaboveusingthecompletedkeyabove (6mks)

Specimen Stepsfollowed Identity

A ______________________________

_______________________________

B ______________________________

______________________________

C _______________________________
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______________________________

D _______________________________

______________________________

E _______________________________

_______________________________

F _______________________________

_______________________________

c)Namethephylum inwhichspecimensC,EandFbelongto.

(1mk)

……………………………………………………………………………………………….....................................................

d)Givethreereasonsforyouranswerin(c)above (3mks)

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………

e)NameonefeaturethatiscommoninorganismsB,EandD

(1mk)

…………………………………………………………………………………………………………………………………………

2.Youareprovidedwiththefollowing;

i) Hydrogenperoxide

ii)SpecimenK

iii)Pestleandmortar

iv)4testtubes

v)Ascalpel

vi)Sourceofheat

vii)Testtubeholder

Usingascalpel,obtainthreepeeledcubedfrom specimenKmeasuringabout1cm x

1cm x1cm.Forthefirstcube,youarerequiredtoboilitinwaterforfiveminutes.Forthe

secondcube,youarerequiredtocrushitintoapaste.Forthelastcube,youarerequired

touseitasitis.

LabelthreetesttubesA,BandCandput2mlofhydrogenperoxideineachtesttube.To

testtubeA,addtheboiledcubeandrecordyourobservation.

TotesttubeB.addthecrushedpasteandrecordyourobservation.
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TotesttubeC,addtheunboiledcuberemainingandrecordyourobservation.

a)Completethetablebelow (3mks)

Testtube Observation

A

B

C

b)ExplainyourobservationintesttubeA (1mk)

……………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

c)BetweentesttubesBandC,inwhichtesttubewasthevolumeoffoam producedthe

highest?Explain (3mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

d)Apartfrom temperature,statetwootherfactorsthataffecttherateofenzyme

controlledreactions

(2mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

3.Thephotographsbelowshowsspecimenofdifferenttypesoffruits.Examinethem and

answerthequestionsthatfollow.
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a)StatefourdifferencesbetweenspecimenPandR

(4mks)

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………

b)Statethetypesofgynoecium andplacentationofspecimenP,SandV

(4mks)

i) SpecimenP Gynoecium …………………………………………..

Placentation………………………………………….

ii)SpecimenS Gynoecium …………………………………………….
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Placentation……………………………………………

iii)SpecimenV Gynoecium ……………………………………………..

Placentation……………………………………………..

c)Inthetablebelownamethemodeofdispersalforeachspecimenandthefeatures

thatadaptthespecimentoitsmodeofdispersal.

(6mks)

Specimen Modeofdispersal Adaptivefeatures

P

Q

R

S

T

v

d)Drawandlabelaplandiagram ofspecimenV (4mks)
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