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BIOLOGYESSAYSFOREASYREVISION.

1(a)Describethedigestionofastarchymealalongthehumanalimentarycanal.S(13mks)

Answer-Starchinfoodisfirstbrokendowninthemouthbyactionofteeth/chewing;Thisincreases

thesurfaceareaexposedenzymeaction;salivacontainssalivaryamylasewhichbreaksdownsome

starchtomaltose;salivahasaslightlyalkalinepHwhichisoptimum fortheenzyme;Thefoodmoves

downtotheoespophagusandstomach;wheretheacidicpH,duepresenceofdiluteHcl,prevents

furtheractionofsalivaryamylase;Intheduodenum,pancreaticamylasecontinuesdigestionofstarch

tomaltose;Pancreaticamylaseisproducedinthepancrease;andenterstheduodenum through

pancreaticducts;theacidicchymeisneutralizedbythesodium bicarbonateinbile/pancreaticjuice;

Maltosedigestioncontinuesintheileum;whosewallssecretesuccusentericus/intestinaljuice;

whichcontainsenzymemaltase;whichbreaksdownmaltosetoglucose;(Max13marks)

(b)Describetheprocessofureaformation. (7marks)

answerExcessaminoacids/proteins;aretransportedtotheliver

2.(a)Describehowgaseousexchangeoccursinterrestrialplants. (13marks)Answer

Gaseousexchangetakesplaceinaspongymesophyl

Duringthedayairdiffusesintolargeairspacesofspongymesophyll;throughstomata;theCarbon

(IV)OxideintheairdiffusesintoPhotosyntheticcells;insolutionform;duringphotosynthesis

Carbon(iv)Oxideisusedwhileoxygenisproduced.Oxygendiffusesoutoftheleaf;through

stomata;

Duringthenight;airdiffusesintotheairspaces(ofspongymesophyll),theairdissolvesintofilm

ofmoisture;thenoxygendiffusesintothecells;andisusedinrespirationduringwhichcarbon(iv)

oxideisproduced,theCarbon(iv)Oxidediffusesoutoftheleaf;throughstomata;dueto

concentration/diffusiongradient;

Gaseousexchangetakesplacethroughepidermis(ofyoungleavesandstems);epidermisofthe

rootcarriesoutgaseousexchangewithairinthesoil;someplantshave

pneumatophores/breathingroots;inwhichgaseousexchangeoccursthroughlenticels;(foundin
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olderstems)

3.(a)Distinguishbetweenacommunityandapopulation. (2mks)

AnswerAcommunityconsistsofallplantsandanimals(organismsofdifferentspeciesinahabitat)

interactingwitheachother;whileapopulationconsistofindividualsofthesamespeciesinahabitat;

(b)Brieflydescribehowthepopulationofgrashoopersinagivenareacanbeestimated. (8mks)

AnswerUsecapturerecapturemethod;catchthegrasshoppersandmarkusingpermanentink;recordsand

release;toallowtimetomix;recaptureandcountthemarkedandunmarked;totalpopulationisequaltothe

numbermarkedandunmarkedinsecondsamplemultipliedbynumberofmarkedgrasshoppersinthefirst

sample;dividebythenumberofgrasshoppermarledinthesecondsamplethatwererecaptured.

(c)Explainhowthevariousactivitiesofmanhavecausedpollutionofair.

Answer Sulphurbasedchemical;egsulphur(iv)oxidegas,H2S,Cl2,Hclgasproduceby

(foodprocessing)industries/sewagematter;affectgaseousplantsleaves;

-Aerosols;CFCsspraytocontrol(plant)diseaseandpestsalsoaffectrespiratoryorgansofanimal;

thechemicalsareredoundsandpersistent(noteasilybrokendown/depletetheozonelayers;

smokes/fumesproduceinareaswith(heavyindustriesand(highdensityofmotorvehicle/fire

whichburnfuel/oils,wood;reducevisibilityfumesalsosettleonleavesandstopphotosynthesis;

(excessive)productionofCarbon(iv)oxidecausesthegreenhouseeffect/temperatureinversionas

aresultofheatinginlowerlayersofatmosphere;accpesticides,herbicides,insecticides.

- Sound/noisetproducebymachine/heavyvehicles/aircraft;affectshearinginanimals;Dust;

industrialproductionof(cement)generatesdust;whichfinallysettlesonplantsleaveslimiting

photosynthesis;removalofvegetation/cuttingoftrees;interfereswiththecarboncycle;radioactive

emission;from nuclearreactors/mines/x-ray/machines,bombscausemutation/cancer/death;

(10mks)

4.Describehowthemammalianearisadaprtedtoitsfunction. (20mks)

AnswerTheearisanorganinvolvedinperceivingsoundandmaintainingbodybalanceandpostureitismade

uoofthefollowingsections:-

 Pinna–Funnelshapedstructure,madeupskinandcartilage;itreceivessoundwavesanddirectsthem;

totheeartube;

 Externalauditorymeatus–atubulexcanallinedwithhairsandwaxsecretingcells;allowspassageof

soundwavestothemiddleear;thehairsandwaxtrapdustparticlesthatentertheear;

 Tympanicmembrane-thinflexiblesheetlikestructure;receivessoundwavesandpassthevibrations

totheossicles;

 TheOssicles(stepes,anvil&incus)-;amplifyvibrationfrom thetympanicmembrane;

 Enstecluiantube–connectpharynxandmiddleear;itbalancepressureonbothsidesofthetympanic
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membrane/outerandmiddleear;

 Ovalwindow-athinflexiblemembranethatopensintotheinnerear;it(receivs)andpassesvibrations

totheinnerear.

 SemiCircularcanalsarrangedinplanes;tomaintainbalanceandpostures;

 Cochlea–coiledtubefilledwithendolynph,hassensorycells;fortransitiononnerveimpulsetothe

brain;

5. Describehowthehumanskinisadaptedtoitsfunction. (20mks)

- Cornifiedlayer;madeupofdeadcellsRatprotectagainstmechanical

damage/desicators/entryofmicrobes.

- Glandularlayer;madeupoflivingcellsthatgiverisetocornifiedlayer.

- Themalphigianlayer,hasactivelylivingcellsthatgiverisetonewepidermalcellsthatcontain
melaninthatprotecttheskinagainstultravioletrays.

- Hashairwhichstanderecttotrapairwhencoldlowtemperaturetoreduceheatloss/insulate/
liesflattoallowheatlosswhenthetemperatureishigh.

- Hasnerveendings;whicharesensitivetostimuli/touch/heat/cold/poisonous/pain.

- Hassubcutaneousfat/adiposetissues;thatinsulatethebodyagainstheatloss.

- Hasarteries/capillariesbloodvessels;thatsuppliesfood/oxygen/removeexcretoryproducts.

- Arteriesvasodilateswhentemperaturearehightolooseheatbyradiation/convection/
vasoconstrictionwhentemperaturesarelowtowhichconserveheat.

- Hassebaceousgland;whichsecretessebum anantiseptic/waterrepellantsubstance/prevent
drying/crackingofskin/makeskinsapple.

6a)Statethreeaspectsoflightthatareimportantinphotosynthesis. (3mks)

- Lightintensity

- Lihtduration

- Lightwavelength/quality

b)Describehowtheleavesofplantsareadaptedtocarryoutphotosynthesis.
(17mks)

Answer - Wide/broad/flatlamina;toprovidelargesurfaceareafor

absorptionofCo2andlightforphotosynthesis.

- ThintoensureashortdistanceforCo2toreachphotosynthesis

cells(factordiffusionofgases)
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- Thintransparentupperepidermis;toalloweasierpenetrationof

Lighttophotosyntheticcells.

- Presenceofstomata/guardcellsforefficient/faster/rapid

diffusionofCo2intotheleaf/O2out/gaseousexchange.

- Palisadecellscontainmanychloroplast;whicharenexttoupperepidermistoreceive
maximum lightforphotosynthesis.

- Chloroplastshavechlorophyll;totraplight.

- Leaveshaveleafveins;xylem toconductwatertophotosyntheticcellsphloem to
translocateproductsofphotosynthesistootherpartsofplant.

- Large/intercellularairspacesinthespongymesophy/layer;forstorageofCo2andfor
easiergaseousexchange.

- Waxywaterproofcuticle;toreducewaterlossandreflectexcesslight.

- Leafmosaic/non-overlappingleaves;formaximum exposuretolight.

7a)Describehowwatermoleculesareabsorbedfrom thesoilandmovestotheleavesina

tree. (10mk)

AnswerWaterexistsasathinfilm inthesoilbetweensoilparticles;theconcentrationofcell

sapisgreaterthanthatofthesurroundingsolutioninthesoil;Thusdrawingwatermolecules

acrossthecellwallandcellmembraneintotheroothaircells;byosmosis;waterdrawninto

theroothaircelldilutesthecellsap/makesitlessconcentratedthanthatintheadjacentcell;

watermovesintothecortexcells(oftheroot);acrosstheendodermisbyactivetransport;

intothexylem vesselsoftheroot);thenconductedupintothexylem (vessels)ofthestem;

waterispushed/risesupthestem byrootpressure;(inthexylem vessels)waterrisesby

capillarity;cohesionandadhesionforces;intoxylem ofleaves;watermovesasacontinuous

uninterruptedwatercolumninthexylem vesselsupthetreetotheleaves.

b)Describethemechanism ofinhalationinhumanbeings. (10mk)

AnswerExternalintercostalsmusclescontract;internalintercostalsmusclerelax;Ribcage

moveoutwards;andupwards;Diaphragm musclescontract;Diaphragm flatten;volumein

thoracic cavity increases;pressure reduces;Atmospheric airenters the lungs;inflate;

(correctsequencemustbefollowed)

8a)Describeadaptationsofthereproductivesystem ofamalemammaltoitsfunction.

(10mk)
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Answer.Positionofscrotalsacinabdominalcavity providecoolertemperatureforsperm

devolvement/spermatogenesis;Hasseminiferoustubules,highlycoiledwhoseliningconsistof

activelydividingcells;Betweenthem areinterstiticalcellswhichproduceandrogens;Seminiferous

tubulesunitetoform epididymis;acoiledtube;whichprovidesurfaceforsperm storage;Seminal

vesiclesprovidealkalinefluid whichnourishesspermatozoa;/prostateglandsecretesalkaline

fluidtoneutralizethevaginalfluids;italsoactivatessperms;/Cowper’sglandsecretesanalkaline

fluidthatneutralizeacidityalongtheurethra;peniswhichprojectsfrom thebody;madeofspongy

tissue,muscleandbloodvessel;erectsbyhavingspacesinitsspongytissuefilledwithblood

enablingittopenetratevaginaduringcoitus,todepositspermsinthefemalereproductivetract;

b)Explainhowthefollowingvertebraeareadaptedtotheirfunction. (10mk)
(i)Cervicalvertebra.

(ii)Thoracicvertebra.

(i)CervicalVertebra.

 Hasvertebraterialcanalforpassageofvertebralarteryandnerves;
 Ithasbranchedandbroadtransverseprocesstoprovidesurfaceforattachmentofneck

muscles;
 Shortneutralspineforattachmentofneckmuscles;
 Wideneuralcanalforpassageofspinalcord;
 Centrum andaneuralarchforprotectionofthespinalcord;
 Prezygapophysisandpostzygapophysisforarticulationwiththevertabrainfrontand

behind;
 Atlashasbroadsurfaceforarticulationwithcondylesoftheskullandthisallowsthe

noddingmovementoftheheard;
 Axishasaprojectionofthecentrum,theodontoidprocessthatfitsintoatlasandallowsfor

therotatory/turningmovementofthehead;


(ii) ThoracicVertebra.
 Longneuralspineformusclesattachment;
 Shorttransverseprocessformuscleattachmentandforarticulationwiththeribs;
 Neuralarchandcentrum protectthespinalcord;
 Largecentrum tosupportthebodyweight;
 Facetsforarticulationwithothervertebraeadjacenttoit;
 Turbercularandcapitulardemifacetsforarticulationwiththerib;

NB.Structureandfunction1mark.

9(i)Bloodhastwobroadfunctionsnamelyprotectiveandtransport.Describehowthebloodprotectsthe

body. (4mks)

AnswerWhiteBloodcells;-engulf;anddestroybacteria/pathogens;byproducingantibodies;which

neutralizeacterialtoxins.Bloodplatelets;-causeclotting;onfreshwoundspreventingentryofbacteriainto

tissues;preventlossofblood;waterandmineralsalt;
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(ii)Describethestructuraladaptationofthemammalianhearttoitsfunction. (16mks)

Answer.ItismuscularIhascardiacmuscles;whicharemyogenic(doesnotneednervousstimulation)to
pumpblood;

itissuppliedbyvagusandsympatheticnerves;whichcontrolstherateofheartbeatdependingon
body’sphysiologicalrequirements;

Ithastricuspid;andGicuspidvalvesbetweenatrium andventricleswhichpreventbackflowofthe
bloodintotherightandleftventriclesrespectively.

Presenceofmusculartendousattachedtothewallsofventriclesandtotheatria-ventricularvalves
from turninginsideoutduetochangesinthepressureintheventricles.

Heartissuppliedbycoronaryartery;whichsuppliesfoodandoxygentothecardiacmusclesfortheir
pumpingaction;thecoronaryveinintheheartremovesmetabolicwastes;theheartisenclosedbythe
pericardialmembrane;thatsecretesafluidwhichlubricatesitreducingfrictiononthewallsasitpumps;
theheartisdividedintotwobytheatria-ventricularseptum;thatpreventmixingofoxygenatedblood
anddeoxygenatedblood;theleftventricleshasathickmuscularwall;topumpbloodathigherpressure
tothedistantbodytissues.

10.Describehowthestructureofafloweringplantisadaptedtoitsphotosyntheticfunctions.(20mks)

AnswerLeafhasbroad(flat)lamina/surface;toprovidelargesurfaceareaforabsorptionofCarbonIVOxide!
sunlight;

Aleafisthin;toallowlight/CarbonIVOxidetopassthroughashortdistancetoreachphotosynthesis
cells;(FasterdiffusionofCarbonIVOxide).

Presenceofstomata;(ensureefficient)diffusionofCarbonIVOxideintotheleaf;
Aleafhascuticle!epidermisthataretransparent;toallowpenetrationoflighttothepalisadecells;
(Photosynthesiscells).
Palisadecellscontainlargenumbersofchloroplasts;forphotosynthesis;
Palisadecellsarelocatednexttoupperepidermis;toenablethem receivemaximum sunlight;
(Veinsintheleaf)havexylem;toconductwaterandmineralsaltstophotosyntheticcells/ palisade
cells;
Phloem tissues(inleafvein);removesproductsofphotosynthesis.
Airspacesinspongymesophyll;allowgasestocirculateeasily;

11.Describetheprocessoffertilizationinfloweringplants. (20mrks)

AnswerFertilizationisthefusionofthemaleandfemalenucleiintheembryosac;Themalegameteis

containedinthepollengrain;producedintheanthers;Thefemalegameteisfoundinovules;withintheembryo

sac;Afterpollination,thepollengrainabsorbsnutrientsfrom thestigma;anddevelopsanoutgrowthcalledthe

pollentube;whichgrowsdownthestyletotheembryosactakingalongthemalegameteswithit;Thepollen

grainsusuallyadheretothestigmaasaresultofthestigmacellssecretingastickysubstance;whichalso

stimulatesthepollengraintogerminatesendingdownitspollentube;Thegrowthofthepollentubeintothe

stigma,throughthestyletotheovary,isbypushingitswaybetweenthecellswhereitgetsitsnourishment
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from thesurroundingtissues;

Asthepollengraingerminates;thetubenucleusoccupiesapositionatthetipofthegrowingpollentube;The
generativenucleusdividesbymitosis;intotwomalegametenuclei;whichfollowbehindthetubenucleusas
thepollentubegrowsdownthestyle.Thepollentubeentersanovulethroughthemicropyle;andwhenit
reachesthecentreoftheovuleitpenetratesthewalloftheembryosacandburstsopen;thetubenucleus
disintegratesleavingaclearwayfortheentryofthemalenuclei;Oneofthemalenucleifuseswiththeeggcell
nucleus;toform adiploidzygote;whichdevelopsintoanembryo;whiletheothermalenucleusfuseswiththe
polarnucleutoform atriploidnucleus;Thisgivesthedoublefertilizationinfloweringplants;

12(a)Statecharacteristicsofgaseousexchangesurface. (4mrks)

Answeri)Theyaredenselysuppliedwithbloodcapillarieshighlyvascularisedfortransportationofgases
ii)Theyarethinwailedfacilitateeasydiffusionofgasesandalsotoreducethedistancecovere)ythe
diffusinggases.
iii)Theyaremoistdissolvegas
iv)Theyhavealargesurfaceareaforgaseousexchange.

(b)Describethemechanicsofgaseousexchangeinmammals. (16mrks)

Answer.Duringinhalation/inspiration;theexternalintercostalsmusclescontract;whiletheinternalintercostal
musclesrelax;raisingtheribcageupwardsandoutwards;musclesofthediaphragm contract;makingitto
flatten;thevolumeofthethoraciccavityincreases;aspressuredecreases;higherpressureintheatmosphere
forcesairintothelungsinflatingit;
Duringexhalation;theexternalintercostalsmusclesrelaxwhiletheinternalintercostalsmusclescontract;

movingtheribcagedownwardandinwards;thediaphragm musclesrelax;diaphragm retainsitsdomeshape;

volumeofthethoraciccavityreduces;increasingpressure;higherpressureforcesairoutofthelungs.

13a)Describehowthefollowingevidencessupportthetheoryoforganicevolution:geographical

distribution,fossilrecordsandcomparativeanatomy (10mks)

Answer.EvidenceofEvolution

Fossilrecords//Palaeontology;

Theseareremainsoforganismspreservedinsomenaturallyoccurringmaterialse.g.sedimentary
rocksformanyyears;Theygivedirectevidenceofthetypeoforganismsthatexistedatacertain
geologicaltime//showagradualincreaseincomplexity/morphologicalchangesoforganismsovera
longperiodoftimee.g.skullofman

Geographicaldistribution;

presentcontinentsarethoughttohavebeenalargelandmassjoinedtogether;continentaldriftledto
isolationthatleadtodifferentpatternsofevolution;e.g.camelsofAfricaresembletheIlamasofS.
America//tigerofAsiaresemblejaguarsofS.America//uniqueMarsupialsofAustralia;(acceptany
validexample)

Comparativeanatomy/taxonomy;

- Membersofaphylum showsimilaritiesindicatingcommonancestry;Theseorganismshavesimilar
functionse.g.presenceofdigestive,urinary,nervoussystemse.t.c;
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- Homologousstructureslikepentadactyllimbsindifferentanimalslikemonkeyandratshave
similarbornearrangementhencesameoriginbutmodifiedtoperform differentfunctions//
adaptiveradiation//divergentevolution;vestigialorgans//coccyxAppendix;

- Analogousstructureslikewingsofbirdsandwingsofinsectswithdifferentembryonicoriginbut
perform samefunction//convergentevolution;
(maximum 10mks) N/B-Mentionofeachevidence1mkeach

b)Explaintropicresponsesinplantsandtheirsurvivalvalues (10mks)

Answer.Phototropism
ThisisagrowthcurvatureinresponsetodirectionandintensityoflightShootsarepositivelyphototropicwhile
rootsarenegativelyphototropic

Chemotropism
Thisisagrowthcurvatureinresponsetoagradientofchemicalconcentration;developingpollentubesgrow
towardschemicalssecretedbytheembryosac;

Geotropism
Thisisagrowthcurvatureinresponsetogravity;Shootsarenegativegeotropicwhilerootsarepositively
geotropic;

Hydrotropism
Thisisagrowthcurvatureinresponsetowater/moisture;Rootsarepositivelyhydrotropic;

Thigmotropism
Thisisagrowthcurvatureinresponsetocontactwithsolidobjects;shownbytendrils/climbingstemswhich
twinearoundobjects;
Survivalvaluesoftropicresponses

 Phototropism exposestheleavesinpositiontomaximum lightabsorptiontherebyenhancing
photosynthesis;

 Chemotropism enablespollentubestogrowtowardstheembryosactofacilitatesfertilization;

 Geotropism enablesplantrootstogrowdeepintothesoilthusofferingfirm anchoragetotheplant;

 Hydrotropism enablestherootsoftheplanttoseekwater;

 Thigmotropism enablestheplantstoobtainmechanicalsupport,especiallyplantslackingwoody
stems;

14a)DescribethestructuraladaptationsofmammalianhearttoitsFunctions (10mks)

- Itismuscular//Hascardiacmuscleswhicharemyogenic;//capapbleofcontractingandrelaxing
withoutnervousstimulationtoensuretheheartbeatwithoutstopping;

- Suppliedbyvagusandsympatheticnerves;whichcontroltherateofheartbeatdependingon
body’sphysiologicalrequirement;

- Hastricuspidandbicuspidvalves//arteriaventricularvalves;topreventbackflowofbloodinto
wrongdirections;

- Hassemilunarvalvesatthebaseofpulmonaryarteryandaorta;topreventbackflowofbloodinto
rightandleftventriclesrespectively;
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- Presenceofvalvetendonsattachedtothewalls//arteriaventricularwalls;preventarteria
ventricularvalves//tricuspidandbicuspidvalvesfrom turninginsideout;

- Suppliedbycoronaryartery;tosupplyfoodandoxygentthecardiacmusclesfortheirpumping
action;

- Coronaryvein;drawsawaymetabolicwastes;
- Heartisenclosedbypericardialmembrane;whichsecretefluidswhichlubricates//reducesfriction

onthewallsasitpumps;
- Pericardialmembraneislinedwithalayeroffattoactasshockabsorber;holdtheheartinposition;

checksoverdilationoftheheart;
- Theheartisdividedintotwoby(artriaventricular)septum;whichpreventsmixingofoxygenated

anddeoxygenatedblood;
- Thesino-artrianode//pacemaker;initiatesawaveofexcitationleadingtocontractionand

relaxationofcardiacmuscles;
- Theartria–ventricularnode;intheheartspreadoutwavesofexcitationthroughouttheheart.

Thestructuretiedtofunctionwrongfunctioncancelthemarkofthestructure.Correctstructureminus

functiondonotqualifyforamark

b)Explaintheroleofosmosisinorganisms (10mks)

Answer.Roleofosmosisinorganisms
Absorptionofwaterfrom thesoil;
Roothaircellsofplantsabsorbwaterfrom thesoilbyosmosis;italsohelpsinwaterdistributionfrom cellto
cellinthebody.

Support;
Watertakenintothecellsincreasecellturgorhencecellsbecomefirm /rigid/turgid;andthereforeturgidityin

thecellsprovidesupporttoplantorgans;
Openingandclosingofstomata;
Guardcellsbecometurgid;whentheytakeinwaterbyosmosis;Turgidguardcellscausethestomatatoopen;
whentheguardcellslosewaterbyosmosistheybecomeflaccidleadingtotheclosureofthestomata;

Feedingofinsectivorousplants;
Theplantstrapinsectsusingspecialstructuresthatsuddenlychangethereturgorpressureswhendisturbed;
thechangeinturgorpressureenablesthespecialstructures/leavestoclosetrappingtheinsectwhichare
thendigestedtoprovideaminoacids;

Osmoregulation;
Inkidneytubulesofanimals;wateriswithdrawnfrom thetubulesthroughthetubularwallsthroughosmosis;
thewaterthenenterthesurroundingbloodcapillaries,thishelpstheanimaltoregulateitsbodyosmotic
pressure;

15.Bloodhastwobroadfunctions,namelyprotectiveandtransport.

(a)Explainhowbloodisinvolvedintransport,statingtheconstituentsofbloodinvolved.

Answer.Redbloodcells;transportoxygenfrom thelungstobodytissue;(intheform of

oxyhaemoglobin)

TransportcarbonIVoxide;from bodytissuetothelungs;(intheform ofbicarbonate)
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Plasma;Transportdissolvedfoodnutrients/glucose/aminoacids;from thesmallintestinestothe
liverandotherbodytissues;transporthormones/enzymes;from secretoryglandstotissueswhere
required;transporturea;from tissuestothekidneysforexcretion;distributeheat; (12mks

(b) Describehowbloodprotectsthebody (8marks)
Answer.Whitebloodcells;engulf;anddestroybacteria/pathogensbyproducingantibodies;which

destroy

them/produceantitoxinswhichneutralizebacteriatoxins;

Bloodplatelets;causebloodclotting;onfreshwoundspreventingentryofbacteria/pathogens

intotissues;preventslossofexcessblood,waterandmineralsalts;

16.Describehowseedsandfruitsareadaptedtodifferentmodesofdispersal.(20marks)

Answer.Winddispersal;

Smallandlight;tofloatinair/blownbyair;Havewings;toincreasebuoyancy;

Havehairs/parachuteshaped;toincreasebuoyancyinair.

Animaldispersal;

Aresucculent;toattractanimals;

Scented;toattractanimals.

Havesmallandhardseedsresistanttodigestiveenzymes;topreventdigestiononceswallowed;

Have

hooks;toattachtofur/hairofanimals;

Brightlycoloured;toattractanimals;

Waterdispersal;

Waterproofepicarp;toprevententryofwaterorsoaking;

Fibrousmesocarp;withairspacestoincreasebuoyancyinwater;

Self-explosivemechanism;

Havelinesofweakness;wheretheybreaktoreleaseseeds;

Haveringsofpores;throughwhichseedsarereleased;

17.Describehowthemammalianmalereproductivesystem isadaptedtoperform its

functions. (20marks)
Answer.Penis;Highlyvacularised/spongy,sensitiveglands.Longtoallowentryintothevagina;
becomeserectwhenbloodflowstothebloodspaces,testiscontainsnumeroussomniferous
tubules;containingpremedicalgerm cellsforspermatogenesistakesplace;theprocessis
favoredbyslightlylowertemperaturethanthatothebody,containsterolcellswhichnourish
spermsuntiltheyaremature;LongcoiledEpididymis;forstorageofsperms;AmuscularVas
deferens;than upon contraction pushesspermsoutand allowsejaculation;to increase
chancesoffertilization,spermshaveatailandaheadwithalargenumberofmitochondria;to
provideenergyforswimmingtoeachtheegg/ovum.Seminalvesicle/cowpersglands/prostate
gland;produceseminalfluidtoprovideamedium forspermstoswim.

18.Describethestructureandfunctionsofvariousorganellesinamatureanimalcell.(20marks)
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Answer.Mitochondria;urethra;conductsurineandspermsoutofthebody.Hasadoublemembrane
surroundingitandinnermembranefoldedtoform cristaewhichincreasesthesurfaceareafor
attachmentofrespiratorygolgibody/apparatus,arestackofmembraneboundlikesac/isa
system ofmembranessacs/hollow spaces;thattransportsglycoproteins/carbohydratesand
proteins;Theypackageglycoproteins;secretemucus/enzymes/synthesizedproteins.

Lysosomes
Aresphericalinshapeandenclosedbyasinglemembrane;containhydrolyticenzymewhichdestroy

wornoutorganelles,micro-organism/ingestfood/breakdownlargemolecules.

Endopasmicreticulum
Aremembraneboundcavitiesincytoplasm;smoothendoplasmicreticulum siteforlipid/sterot

transport.
Roughendoplasmicreticulum ahsribosomeonitssurface;andtransportproteins.

Centrioles
Rodshaped;locatedoutsidethenuclearmembrane,forformationoffibsandcilia

Cytoplacm;
It’safluidmedium;wherechemicalreactionoccurs,containsorganellesandinclusions
(e.g.glycogengranules,fatdropletsanddissolvedsubstances).

Cellmembrane
Enclosesallcellorganelles;hasphosplipidlayerbetweentwoproteinlayers/it’salipoprotein
layerhasporesthatselectivelyallowssubstancestopassinandoutofthecell/itssemi
permeable.

Nucleus
Hasadoublemembrane/nuclearmembranearoundit,whichhasporestoallowsubstancesin
andoutofthenucleus;Hasnucleoplasm,whichcontainnucleolus/chromatin,nucleuscontrols
allcellactivities,Nucleolusmanufacturesribosomesandcentrioles.

Ribosomes
Aresphericalinshapeandsuspendedincytoplasm andattachedonendoplasmicreticulum;
synthesisproteins.

19.Describethestructuraladaptationsofthemammalianhearttoitsfunction. (20mks)

-Itismuscular/hascardiacmuscles;whicharemyogenic(doesnotneednervous
stimulation)topumpblood;
-Itissuppliesbyvagusandsympatheticnerves;whichcontrolstherateofheartbeat;(dependingon
body’sphysiologicalrequirements)
-Ithastricuspidvalvesandbicuspidvalves;(betweenatrium andventricles)which

preventbackflowofthebloodintotherightandleftventriclesrespectively.
-Presentofvalvetendonsattachedtothewallsofventriclesandtotheatrium

ventricularwalls;topreventatria-ventricularvalvesfrom duetochangesinthe
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pressureintheventricles;
-Heartissuppliedbycoronaryartery;whichsuppliesfoodandoxygentothecardiac musclefor
theirpumpingaction;thecoronaryvein;inheartremovesmetabolicwastes;
-Theheartisenclosedbythepericardium membrane;thatsecretesafluidwhichlubricatesit
(reducingfrictiononthewallsasitbumps);
-Theheartisdividedintotwobytheatria-ventricularseptum;thatpreventmixingof

oxygenatedbloodanddeoxygenatedblood;
-Theleftventricleshasathickmuscularwall;topumpbloodathigherpressuretothe
distantbodyissues;

-Theouterpartofthepericardium hasafattylayer;whichactasashockabsorber;
keepstheheartinposition.

-TheSinoAtrialNode(S.A.N)thepacemakerregion);whichinitiatethewaveof
contractionleadingintocontractionandrelaxationofmuscles;thearterial-ventricular

node;intheheartspreadsoutwavesofcontractionthroughouttheheartcreatingthe
heartbeat;

20.Describehowwatermovesfrom thesoiltotheleavesinatree. (20mks)

Answer.-Waterexistsasathinfilm inthesoilbetweensoilparticles;Theconcentrationofcell
sapisgreaterthanthatofthesurroundingsolutioninthesoil;Thusdrawingwater
moleculesacrossthecellwallandcellmembraneintotheroothaircells;byosmosis;
waterdrawnintotheroothaircelldilutesthecellsap/makesitlessconcentratedthan
thatintheadjacentcell;watermovesintothecortexcells(oftheroot);acrossthe
endodermisbyactivetransport;intothexylem vesselsoftheroot);thenconducted
upintothexylem (vessels)ofthestem;intoxylem ofleaves;waterispushed/rises
upthestem byrootpressure;(inthexylem vessels)waterrisesbycapillarity;
cohesion;andadhesionforces;watermovesasacontinuousuninterruptedwater
columninthexylem vesselsupthetreetotheleaves.

-Aswatervaporizesfrom thespongymesophyllcells;theircellsapbecomesmore
concentratedthanthatoftheadjacentcells;Thisincreasestheosmoticpressureof
thespongymesophyllcells;Asaresultwaterflowsintothecellsfrom other
surroundingcells;whichinturntakesinwaterfrom xylem vesselswithintheleaf
veins;Thiscreatesapull/sunctionforce/transpirationpull;thatpullsastream of
waterfrom xylem vesselsinthestem androots;Thetranspirationpullmaintains
acontinuouscolumnofwaterfrom therootsintotheleaves(transpirationstream);

21.Explainhowthetrachealsystem inarthropodsisadaptedforgaseousexchange (10mks)

Answer.Haveamuscularvalvethatcontrolsopeingandclosingofspiraclestoallowentryof
airandpreventsexcessivelossofwaterfrom thebodytissuesbyevaporation
-Hasspiralbandsofchitintokeepitopentomaintainitsshape,preventitfrom collapsing
hencepermittinggaseousexchange
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-Tracheoleslackspiralbandsofchitinsoastopermitmoregaseousexchangethroughthem
aschitinwouldhavehinderedgaseousexchange
-Attheendofthetracheolesisathinfilm ofmoisturethatfacilitatesdissolutionofgases
-Eachtracheolemovesasclosertothecellsaspossibletominimizediffusiondistance,hence
fasterexchangeofrespiratorygases
-Openingofspiraclesissurroundedbyatuffofhairstotrapdustparticlesandmicroorganism
andpreventexcessivewatertossbyevaporation

b)Explainthemechanism ofopeningandclosingofthestomatausingphotosynthetictheory
Answer.
Duringthedaytheguardcellshavechloroplastandtheycarryoutphotosynthesisproducing
sugars
-Thesugarsincreasetheosmoticpressureofcellsapofguardcells
-Thecellsdrawwaterfrom neighboringepidermalcellsbyosmosis,thereisexpansionof
guardcellsandincreaseturgidity
-Theguardcellsswellandbulgeoutwardscausingstomatatoopen
-Duringnightthereisnolightandphotosynthesisstops,sugarsmanufacturedduringtheday
isconvertedtostarchloweringtheosmoticpressureinguardcells
-Theguardcellslosewatertoneighboringepidermalcellsbyosmosisandbecomeflaccidand
shrinktowardseachotherclovingthestomata

22.(a)Adicotyledonousstem offersupporttotheplant.Givethreenecessitiesforthissupport

Answer.
_ Toexposetheleavestosunlightforphotosynthesis;
_ Exposeflowerstoagentsofpollination;
_ Exposefruitsandseedstoagentsofdispersal(3mks)

(b)Describetheadaptationofthestem ofadicotyledonousplanttoitsfunction(17mks)

Answer.Thestem hasseveralstrengtheningtissue;thatprovidesupporti.e.collenchymaand
schlerenchyma;
Thesetissue;arestrengenedbylignin;
-Xylem tissue;madeupofxylem vesselsandtracheids.Thexylem tissueshavethickenedwallsby
lignin;topreventwallsfrom collapsingduringtranspiration;
-Xylem vesselsarenarrower;tofacilitateupwardmovementofwaterbycapillarity;
-Xylem vesselshaveboardenedpits;lateralmovementofwaterandmineralsalt;
-Phloem tissuecontaincontractilecytoplasmicstrands;topushorganicfoodsubstancefrom one
sievetubetothenext;
-Phloem tissuecontainplasmodesmata;thatjoinscompanioncellstosieveelements;allowingfor
passageofproteinandATPtobeusedintranslocationofsubstances;
-Cambium tissueforsecondarygrowthwithinthevascularbundles;
-Parenchymatissue/cellsstoreswaterandfoodhencesupportthroughturgidly;
-Suberininthestem preventsexcesslossofwaterandentrytopathogens;
-Lenticelsthatfacilitategaseousexchange;
-Somestemshaveparenchymacellswithchlorophyllforphotosynthesis;
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23.DescribethedentitionofcarnivorousmammalsandtheiradaptationtothemodeofFeeding

Answer.

_ Havesharppointedincisors;fortearingandstrippingfleshfrom bones
_ Havecaninesthatarelong/curved/pointed;forpiercing,graspingandholdingtheprey;
_ Havegotthecarnassialteeth(upperfourthpremolarandlowerfirstmolar)withsmoothsides;

sharpedgestoshearandslicefleshfrom tendonsandcrushthebones;.
_ Havepowerfuljawbonesforpowerfulmuscleattached;Thispreventsdislocationofjawsfor

cuttingandshearingofflesh;
_ Havesharpandcurvedclaws;forholdingandgraspingprey;(10mks)

(b)Explainthedifferentformsofchromosomalmutation (10mks)

Chromosomalmutationchangeinvolvesnumberorstructurechromosomei.e.
-Deletion;Partofchromosomebreakawayanddoesnotrejointotheoriginal chromosome.

Leadstolossofsomegenes;
-Duplication;chromosomereplicateitselfeitherinwholeasaportionofitself.Thiscauses
extra
–homologouschromosome;
-Inversion;apartofchromosomegetsdetached,rotatesat1800 thenrejoinstotheoriginal
chromosome;
-Nondisjunctionchromosomesi.e.polyploidy;.
-Translocation;Apartofthechromosomedetatchesitselffrom onechromosomeand

attachestoanothernon;thisisfailuretosegregateinapairofhomologouschromosome
duringmeiosis;leadingtosomecellshavingextrasetofchromosomeandotherswithout
chromosome; 11mks,max–10mks)

24.(a)Explaintheconditionsnecessaryforgerminationinseeds. (12marks)

Answer.i)Water(moisture);

- Activatesgerminationenzymes;/breaksseeddormancy

- Providesmedium forenzymestoact;

- Isamedium fortransportationofdissolvedfood;

- Softensseedscoat,whichburstopentoallowemergenceofradicleandplumule;

- Hydrolysisoffoodduringgermination;

ii) Oxygen

Oxidationoffoodduringrespirationtoprovideenergyforgermination;/celldivisionandformationof

new

tissues;

iii)Optimum temperature

- Suitableforactionofgerminationenzymeswhichhydrolysestoredfood;

- Lowtemperaturebelow00cinactivatesgerminationenzymesslowingdowngerminationrate;
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- Hightemperatureabove400cdenaturesgerminationenzymesstoppinggermination;

iv)Enzymes

- Breaksdownfoodbyoxidation

- Foodstoredareininsolubleform e.g.carbohydratesfatsandproteinsandhencemustbeacteduponby

theenzymes;

Example

Starch amylase maltosemaltase glucose;

Lipids lipase fattyacidsandglycerol;

Proteinsproteaseaminoacids;

v) Viability;

- Referstopercentagechangethataseedwillgerminateandwhenplanted;

- Onlyseedswithliveandhealthyembryoswillgerminateandgrow;

- Seedsstoredforalongtimelosetheirviability;

vi)Hormones

- Thesestimulatecertainmetabolicpathwaysinthegerminationprocess;

(b)Describetheroleofthefollowinghormonesingrowthanddevelopmentofplants.

i) Auxins (4marks)

answer.-Promotescelldivision/cellelongation/influencetropicresponse;

- Promotefruitformation(parthonocarpy);

- Promotesformationofabscissionlayer/bringsabout;leaffall;

- Promotescelldifferentiationofvasculartissue;

- Causesapicaldominance/inhibitsgrowthanddevelopmentoflateralduds;

- Promotesgrowthofadventitiousrootsonstems;

- IAAandcytokininsinduceshealingofwounds;

ii) Gibberellins (4marks)

answer.-Promotescelldivision/cellelongationindwarfplants;

- Parthenocarpy/initiatingformationoffruitswithoutfertilization.

- Formationofsidebranchesofstem /endapicaldominance;

- Inhibitgrowthofadventitiousroots;

- Activateshydrolyticenzymesduringgermination/promotesgerminationofseeds/breaksseed

dormancy;

-Affectsleafexpansionandretardsleafabscission;

25a)whatismeantbythefollowingterms

i) Excretion
Answer.-theseparationandeliminationofwasteproductsofmetabolism from thebody; 1mk
ii) Secretion
Answer.-thereleaseofusefulsubstancesbythebody; (1mk)
iii)Egestion
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Answer-theremovalofindigestibleandundigestedsubstancesfrom thebody;(rejectingested)1mk
iv)homeostasis
Answer.-themaintenanceofconstantinternalenvironmentinanorganism; (1mk)

(b)Explainhowtheosmoticpressureinthehumanbloodismaintainedatnormallevel.(12marks)

Answer.animpulsetothepituitarygland;ThepituitaryglandisstimulatedtoproducemoreADH;Whichmake

kidneytubulesmorepermeabletowater;andmorewaterisreabsorbedintothebloodloweringthe

osmoticpressuretonormal;

whenosmoticpressureofblooddecreases;(osmoreceptorsin)hypothalamusandpituitaryglandareless

stimulated;lessADH isproduced;whichmakethekidneytubuleslesspermeabletowater;lesswateris

reabsorbedintoWhenosmoticpressureofbloodincreasesabovethenormallevel;(osmoreceptorsin)

hypothalamusisstimulatedtosentthebloodraisingtheosmoticpressuretonormal;

(c)Describehowtheoxygeninthealveolusreachestheredcells. (4marks)

Answer.Inhaledoxygendissolvesinthemoistureinthealveolus;theoxygenconcentrationinthebloodis

lowerthanthealveolus;oxygendiffuses;throughthealveolusepithelium,capillarywallsintotheredblood

cell;

26(a)Howarelungsadaptedtotheirfunction?

 Hasnumerousalveoli;thatprovidelargesurfaceareaforefficientgaseousexchange;
 Epithelialliningbetweenalveoliwallandbloodcapillariesisthin;toprovideashorterdiffusion

distanceforeasygaseousexchange;
 Itishighlysuppliedwithbloodcapillaries;thattransportoxygenandcarbon(IV)oxidetoand

from thebodytissuesrespectively;
 Lungsarecoveredwithpleuralmembrane;whichisgastightthuschangesinpressurewithin

thelungscanoccurwithoutexternalinterference;
 Lungsisspongy&hasnumerousalveoli;thataccumulatelargevolumeofgases.

(b)Describethemechanism ofopeningandclosingofthestomatausingthephotosynthesistheory.

Answer.Opening
 Intheguardcellstherearechloroplasts;whichcarryoutphotosynthesisinthepresenceoflight;
 Duringthedayglucoseisproducedintheguardcells;thisincreasesosmoticpressure;

comparedtotheneighbouringepidermal;waterisdrawnfrom theepidermalcellcellsintothe
guardcellsbyosmosis;theirturgidityincreases;

 Theinnerwallsofguardscellsarethickerthantheotherwall;soouterwallsstretchmorethan
theinnerwallscausingguardcellstobulgeoutwards;causingstomatatoopen;

Closing
 Duringthenightthereisnolight;nophotosynthesistakesplaceintheguardcells;Glucosein

theguardcellsisconvertedintostarch.Thislowerstheosmoticpressureoftheguardcells
thantheneighbouringcells;

 Wateristhendrawnfrom theguardcellsbyosmosisintotheepidermalcellsmakingthem to
beflaccid

 Thinnerouterwallshrinkandthecurvatureofthethickerinnerwallreduces;thestomataclose;
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27.(a)Describethevariousmechanism offruitandseeddispersal.

Answer.Waterdispersal
 Suchseedsandfruitsencloseairinthem tolowertheirdensityforbuoyancy;
 Theyhavefibrous/spongytolowerthedensityforbuoyancy;
 Haveimpermeableseedcoatorepicarptopreventwaterfrom enteringduringfloatationsoas

toavoidrotting;
 Theseedscanremainviablewhileinwaterandonlygerminatewhileonasuitablemedium;
Winddispersal
 Theyarelight;andsmall;tobeeasilycarriedbywindcurrentsduetolowerdensity;
 Havedevelopedextensionwhichcreatealargersurfacearea;soastobekeptafloatinwind

currentse.g.Parachutelikestructures,Winglikesurface;
Animaldispersal
 Brightlycolouredtoattractanimals
 Fleshytoattractanimals;
 Somehavehooklikestructurestoattachonanimalsfur
Self-dispersal
 Theyhaveweaklinesonthefruitwallalongwhichtheyburstopentoreleaseseeds,whichget

scattered.Thisoccurswhentemperaturechangessuddenly.

(b)Describethevariouseventsthatoccurinaflowerafterfertilization.

 Innerandouterintegumentsdevelopsintotheseedtesta.
 Theovarywallformsfruitwall
 Theovuledevelopsintoseed(s)
 Thecorolladriesandwithersaway.
 Thecalyxmaypersistordriesandwitheraway
 Stigmaandstyleshrivels,driesandwitheraway.
 Theandroecium (malepart)shrivelsdriesandwithersaway.
 Triploidnucleidevelopintoprimaryendosperm oftheseed.
 Thezygoteformeddevelopsintoembryo.

28(a)ExplaintheadaptationsofKidneytubulestotheirfunction (10mks)

Answer.Longandlightlyboiledtoincreasethesurfaceareaforabsorption.

Thetubulelininghasmonolithtoincreaseitssurfacearea

Rileysuppliedwithabloodcapillariesforefficienttransportandreabsorption.

highlycoileddistalandproximalcanheated tubulesslowdownmovementoffiltrationtoallow

moretimeforreabsorption.

Theloopofhencehasacountercurrentflowsystem ofthebloodandglomerularfiltratesoasto

maintainsteepconcentrationgradientforthediffusionofreabsorptedproducts

(b)Describetheroleofpituitaryglandinfemalereproductivesystem.(10mks)

PSH–whichstimulatesthedevelopmentofgrawfianfollide;
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stimulatesthecorpusinterm tosecretprogesterone;

LH-Stimulatesmaturationofgratinfollicleandovulation

- stimulatesthecorpusinterm tosecretprogesterone;

- Oxygen–stimulatestheconstructionofthe wherewalltobringaboutparturation

- stimulatesproductionofmeltofthemammarygland(meltletdown)

29 (a)Discusstheeconomicimportanceoffungi (10mks)

 Somefungiareusedasfoode.gmushrooms

 Somefungiareusedforfermentationinbakingandbrewingindustries

 Somefungiareusedinproductionoforganicacidslikecitricacid;

 Someareusedinproductionofantibiotics;e.gpenicillium;forproductionofpenicillin.

 Saprophyticfungidecomposedeadanddecayingorganicmatter;releasingnutrientstothesoil;

 Somefungiareusedinscientificresearche.gNeurosporacrassaisusedingeneticresearch;

 Somefungicauseshumandiseasessuchasringworm,candidiasis;

 Somecauseplantdiseaseslikecoffeeberrydisease,lateblight

 Somecausefoodspoilage

 Somecausefoodpoisoninge.gAspergillusnigerwhichproducesaflatoxine

(b)Describethephotosynthesistheoryoftheopeningofstomatainplants(10mks)

Answer.Theguardcellshavechloroplasts;wherephotosynthesistakesplace;duringtheday

sugarisproduced;

whichisosmoticallyactive;thisincreasesosmoticpressureofguardcells;thusdrawingwater

moleculesfrom neighbouringepidermalcells;byosmosis;andbecameturgid;Theouterthinner

wallsstretchmorethaninnerwalls;causingtheguardcellstobulgeoutwards;openingthe

stomata;

30.Explainhowmammalianbodymaintainsconstantwaterbalanceduringosmoregulation

(20mks)

Answer.Dehydration;leadstolowwaterlevelinthebody;leadstohighosmoticpressureofthebodyfluids;

thehypothalamusdetectsthis;sendsimpulsestothepituitarygland;toreleaseantidiuretic

hormone/vasopressinintoblood;ADH stimulatesnephrontubules;tobemorepermeabletowater

molecules;thismakesmorewatertobereabsorbedfrom glomerularfiltrate;tothebloodstream;hence

lessamountofurinereleased;

Butduringlargeintakeofwaterincreasesthelevelofwaterinthebody;thislowersosmoticpressure

ofbodyfluids;leadingtolessstimulationofpituitaryglandbyhypothalamusthepitutoryglandisless

stimulatedtoproducelessantidiuretichormones;

Thenephrontubulesbecomelesspermeabletowater;lesswaterisreabsorbedfrom glomerularfiltrate;

andmoreurineisproduced;

31(a)Describetheprocessoffertilizationinafloweringplant. (15mks)
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Answer.Pollengrainsastickinthestigamasurface;thatsurfaceofstigmaproducesachemicalsubstance;

which

stimulatesthepollengraintoproduceapollentube/germinate.Thepollentubegrowsdown(intothe

tissueofthesyle)from whereitderivesnutrient;thegenerativenucleusdividestogiverisetotwomale

nucleiandtheembryosaccontainseightnuclei,2synegads,ovum twopolarnuclei,threeantipodalcels,

whenpollentubereachesthemicropilethevegetativenucleus/pollentubenucleusinthepollentube

disintegratesandmakenucleusfuseswiththeeggcellandform thezygote.

Theothermalenucleusfusswiththetwopolarnuceitoform atripodnucleus.

Theprocessinvolvesdoublefertilization.

(b)Statethechangesthattakeplaceinaflowerafterfertilization.

Answer.Intergumentchangesintoseedcoat/testa

Zygoteintoembryo

Ovarywallintopericarp

Ovaryintofruit

Ovuleintosedd

Tribloidnucleuesintoendosperm

Styledriesup/fallofleavingascar/corolladriesup(fallsoff)stamendryup

(rejdegerationdisinergrates)

32(a)Discusseyeaccommodation. (10mks)

Answer.Accommodationistheabilityoftheeyetofocusbothfarandnearobjects;

ForaccommodationofadistantobjectciwayMusclesrealx;creatingatensiononsuspensory

ligametns/suspensoryligmentscontract;thelensbecomeflattenedotrlessconveys;minimizingthe

refractivepoweroflens;bringinglightraysfrom afarobjecttofocusontheretina;

Foraaccommodationofaneatobjectalianymusclescontractsrelaxinglesiononsuspensory

ligametns/sensoryligamentssphericalinshape;thisincreasetherefractivepoweroflens;thatbrings

lightraysfrom anearobjecttofocusontheretina;

(b)Discusstheprocessofhearinginman. (10mks)

Answer.funnelshapedpinnacollectssoundwaves;anddirectsthem totheauditorymeatus/eardrum;

Eardrum vibratesandtransformssoundwaveintovibrations;thevibrationscoretransmittedtotheear

ossicliswheretheyareamplifiedandtransmittedtotheoralwindow.Vibrationsfrontehoralwindo.

Vibrationsfrom theoralwindowcreatespressurewavesonthefluid/perlymphincochlea;movement

offluidincochleacausessensoryhairstobestimulated/torched;generatinganimpulse;theimpulse

istransmittedtothebrainsviaauditorynerveforinterpretationonpitch.intensityanddirectionof

sound;

33.Describethestructureandfunctionofvariouspartsoftheskin (20mks)

a)Epidermishasthreelayers

i) Cornifiedlayer;Madeofdeadcellsthatprotectsagainstdesiccation/mechanicaldamages;

ii) Granularlayer;madeoflivingcellsthatreplacewornoutcellsofcornifiedlayer;

iii) Malpighianlayer;whichactivelydividetogiverisetonewepidermalcells
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- HasmelaninwhichscreensagainstUVlight;cellsproducingmelaninsynthesisevitaminD

b)Dermiscells

(i) Hasbloodcapillariesthatsupplyfood/andoxygen/removeexcretoryproducts;orarteriesthat

vasolidatewhentemperaturesarelow

(ii) Hassweatglands;thatproducesweatwhichconsistsofwaterandsalts/sodium chloride/urea

andlacticacid;assweatevaporates,latentheatofvaporizationistakenawayfrom thebody

thereforereducingthebodytemperatures;undercoldconditions,littlesweatisproducedhence

littlelatentheatofvaporizationistakenawayfrom thebodythereforeconservingheat;

(iii) Hashairfollicleswhichhavehair;whichinsulatesthebodyagainstheatloss/hairstanderectto

trapairwhenthetemperatureislow;hairlieflattoallowheatlosswhentemperatureishigh;

throughthistheskinactsasatemperatureregulator.

(iv) Nerveendings;whicharesensitivetovariousstimuli;theskinthereforeactsasasensoryorgan.

(v) Sebaceousgland;whichproduceoilysubstancesebum whichiswaterrepellant/antiseptic;

preventsdryingandcrackingoftheskin.

(vi) Subcutaneousfat;whichinsulatesthebodyagainstheatloss.

34.(a)Duringavotingexercisetensionwashighoneoftheaspirantswasfuriousandwantedto

faceaveryaggressiveopponent.Explainthephysiologicalchangesthatoccurinhisbodytoprepare
him forthefight. (14mks)

Answer.Adrenalglandssecretadrenalineintobloodstream;cardiacfrequency/heartbeatincreases;while

arteriolesleadingtoskeletalmusclesdilate;causingmorebloodtobedirectedtothetissues;toconveymore

oxygen;andglucose;andalsoremovecarbon(iv)oxideandothermetabolicwastes;liverconvertglycogento

glucose;metabolicrate/respirationinskeletalmusclesincrease;tosupplyenergy;intercostalsmusclesand

diaphragm contractandrelax;fasterincreasingdepthofbreathing;tosupplymoreoxygen;andremoveexcess

carbon(iv)oxidefrom thelungs

(b)(i)Identifyeachofthefollowingresponsesdescribedbelow.

(a)Apersoncoughswheneveraforeignbodyirritatestherespiratorytract
Answer.Reflexaction; (1mk)

(b)Wheneverabellisrung,adogispresentedwithameal.Afterseveraldaysof

practice,thedogsalivatesoncethebellisrungeveniffoodisnotavailable

Answer.Conditionedreflex; (1mk)

(ii)Statethedifferencebetweenthetworesponsesidentifiedin(b)above(4mks)

REFLEXACTION CONDITIONEDREFLEX

Singlestimulusbringaboutresponse Originalstimulusassociatedwithanew

stimulustobringresponse
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Independentofexperiences

Sensorycomponentremainsthesame

Reflexsimple

Requiresexperience

Primarysensorycomponentreplacedby

secondarycomponent

Reflexmodified

35.a)DifferentiatebetweenHomologousandAnalogousstructures. (4mks)

Answer.-Homologousstructures;
Structuresofsameembryonicorigin;thatbecomemodifiedinthecourseofevolutionto
perform differentfunctionsindifferentecologicalniches;
-Analogousstructures;
Structuresofdifferentembryonicorigin;thatbecomemodifiedinthecourseofevolution
toperform similarfunctionsinthesameecologicalniches;

b)Describehownaturalselectionbringsaboutadaptationofaspeciestoitsenvironment
(16marks)

 Organismsinthesameenvironmentarealwayscompetingforresourcessuchas
food,mates,shelteretc;

 Therefollowstruggleforexistenceandthoseorganism thatarewell/bestadaptedtosurvive
andbreedintheprevailingenvironmentalconditionsurvivetothereproductivematurityand
giverisetooffspringofthenextgeneration;

 Theless/poorlyadapteddieyounghenceleadingtosurvivalforthefittest;
 Thefavourablecharacteristicpossessedbythefittestorganism aregenetichencearepassed

ontotheoffspring;
 Thisleadtoanaturaloccurrenceofvariationwithinaspecies;
 Thevariationsthataregeneticarepassedon/transmittedtosuccessivegenerationsof

offspring;
 Consequentlythereisagradualchangeinthecharacteristicsofthespeciesmakingitbetter

adaptedtoitsenvironment;
 Accumulationofsmallvariationoveralongperiodoftimeleadtotheemergenceofnewforms

oflifei.e.species;
 Ifsuitedtoandwelladaptedtothenewenvironmentthesenewform reproducesuccessfully

andpassontheircharacteristics;
 Ifnotsuitedthesenewform areeliminated bynature,leavingmutantformswhicharebetter

adaptedtotheenvironment;
 Throughthisprocessnatureselectsthoseorganism withbetteradaptations;
 Whileensuringtheeliminationofthosenotabletoadapttothechangingenvironment;
 Thusthechangingenvironmentforcesanorganism /speciestoadapt/beeliminated;

36.Describetheroleofhormonesinthehumanmenstrualcycle (20mks)

 Anteriorlobeofpitutaryglandsecretesfolliclestimulatinghormone;FSH
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causesGraafianfollicletodevelopintheovary;andalsostimulatesovarian
tissuestosecreteoestrogren;oestrogencausetherepairofuterine
wall;oestrogenalsostimulatesanteriorlobeofpituaryglandtosecrete
luteinizinghormone;LHcauseovulationalsocausesgraafianfollicleto
changeintocorpusinteum LHstimulatescorpusliteum tosecrete
progesteronewhichcausesproliferationofuterine;wallinpreparationfor
implantation;progesteroneinhibittheproductionofFSH;thusnomore
folliclesdevelopandoestrogenproductiondrops/reduces;

 Inthenexttwoweeksprogesteronelevelrises;andinhibitsproductionofLH;
from thepituitarygland;corpusluteum stopssecretingprogesteroneand
menstruationoccurs;whenthelevelofprogesteronedrops;anteriorlobeof
pituitaryglandstartssecretingFSHagain;andcyclerepeats;

37.Givingexamplesgiveanaccountoftheevidenceoforganicevolution.

Answer.-COMPARATIVES-ANATOMY

Comparisonsofstructureofdifferentorganismsshowresemblancesinstructure;andfunctions;e.g.
digestivesystems;homologousstructure;likepentadactyllimb;invertebratesaresimilarbutperform
differentfunctions,showingcommonancestry;analogousstructure;aremorphologicallydifferentbut
perform similarfunctions;showingconvergentinevolution.
-Comparativeembryology
Embryosofverterbrateshavegreatsimilarityshowingcommonancestry;e.g.thelongthinandother
bodysystem;
-Cellbiology;comparativeserology
Cellsfrom differentorganism havesimilarityinstructure;andfunctioning;closelyrelatedanimalshave
similarplasmaproteins;suggestingcommonorigin.
-Geographicaldistribution
Organism originatedfrom acommondispersalcenter;whenthecontinentswerejoint,continentaldrift
occurredisolatingtheorganismsbringdifferentpatternsofevolutionduetoadaptatione.g.thegala
pagesfinches.
-Taxonomy
Classificationandevolutionrelationshipgreatsimilarityinorganism ofthesameareae.gphylum
havingless,commonfeatureswhilespecieshavethehighest.

Thediagram belowshowstheskinstructure.Useiftoanswerthequestionsthatfollows:

V

Z
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(a)Namethepartlabeled

V–Capillaryloap

W-pacinianCorpuscle(sensitivetopressure)

X-vein

Y-Artery

Z-epidermis

(b)Discussthefunctionsofthefollowingpartsoftheskin.
(i)Themalpighianlayer (3mks)

Answer.Giverisetothenewepidermis,hasmelaninthatgivecolortotheskin,giveprotectionagainst
harmfulultravioletraysfrom thesun,

(ii)Granularlayer (1mk)
Answer.Itgivesrisetothecornfieldlayer

(iii)Cornifiedlayer (1mk)
ss

38.Explainthedifferentevidencesofevolution 20marks

Answer.Comparativeanatomy/taxonomy;

Membersofaphylum /groupshowsimilarities;organismshavestructures/organsperformingthe

samefunction;e.g.digestivesystem ;nervoussystem samefunctionetc(anycorrectexample

1mk)
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Thepentactyllimb/anycorrectexample;thesearecalledhomologousorgans/structures;hologous

(sameoriginbuthavedifferentfunction;Analogousstructures/differentstructuresperforming

thesamefunctione.g.wingsofinsects,batandbirds;Analogous–differentoriginbutperforming

samefunction;

Fossilrecords/Paleontology;remainsoforganismspreservedinnaturallyoccurringmaterialsfor

manyyears;show morphologicalchangesoforganismsoveralongperiodoftime;e.g.skullof

man(legofhorse)

Comperative embryology;embryos of vertebrates have similar morphology;suggesting the

organismshaveacommonorigin/ancestry;

Geographicaldistribution;continentspresentarethoughttohavebeenalargelandmass;joined

together;asaresultofcontinentaldift;esolation;occurredbringingaboutdifferentpatternsof

evolution;e.g.glamasintheamaxonsresemblethecamel/anyothercorrectexamplee.g.

kangarooinAustraliaJaguarinS.Ameica;camelinAfrica;

Comparativeserology/physiology;antigen– antibodyreactions/RH factor/bloodgroups/

haemoglobinstructurerevealsomephylogeneticrelationship among organisms /common

ancestry.

39.Describetheadaptationsoftheileum toitsfunction 20marks

Answer.

- Hassecretoryglands/cryptsoflieberkuln which secretesenzymes(maltase /sucrose /
peptidase/lipasetocompletedigestionoflipids/sugar/proteins.

- Gobletcellssecretemucusallowsforsmoothmovementoffood/protectwallofileum from
actionofdigestiveenzymes

- Verylongtoprovidelargesurfaceareaforabsorption
- Highlyfolded/coiledtoslowmovementoffoodtoallowmoretimefordigestion/absorption/

increasesurfaceareaforabsorption.
- Hasnumerousvilliwhichincreasesurfaceareaforabsorption/microvilluswhichfurtherincrease

surfaceareaforabsorption.
- Ileum wall/villihavethinepithelium whichisonlyonecellthicktoreducedistanceoverwhich

digestedfoodhastodiffuse.
- Villiarehighlyvasculised/havearichnetworkofbloodcapillariesforrapidtransportfrom small

intestines/maintainasteepconcentrationgradient.
- Villihavelactealsforabsorptionoffattyacidsandglycerol
- Cellsofileum wallhavealargecountofmitochondriatoreleaseenergythataidinactivetransport

acrosstheepithelium. Max20mks

41.a)Explainhowthetrachealsystem inarthropodsisadaptedforgaseousexchange
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(10mks)
Answer.
-Haveamuscularvalvethatcontrolsopeingandclosingofspiraclestoallowentryofairand
preventsexcessivelossofwaterfrom thebodytissuesbyevaporation
-Hasspiralbandsofchitintokeepitopentomaintainitsshape,preventitfrom collapsing
hencepermittinggaseousexchange
-Tracheoleslackspiralbandsofchitinsoastopermitmoregaseousexchangethroughthem
aschitinwouldhavehinderedgaseousexchange
-Attheendofthetracheolesisathinfilm ofmoisturethatfacilitatesdissolutionofgases
-Eachtracheolemovesasclosertothecellsaspossibletominimizediffusiondistance,hence
fasterexchangeofrespiratorygases
-Openingofspiraclesissurroundedbyatuffofhairstotrapdustparticlesandmicroorganism
andpreventexcessivewatertossbyevaporation

(b)Whatarethepossiblecausesofincompletefossilrecords? (10marks)

-Wholeorganismsortheirpartshavedecomposed.
-Bodypartsmayhavebeenscavengedupon.
-Poorenvironmentalconditionsdidnotsuchtheirfossilization.
-Fossilsmighthavebeendestroyedbygeologicalactivitiessuchasearthquakes,

faultyandmassmovement.
-Distortionordestructionbypartsofanorganism duringfossilization/ sedimentation
whichmaygivewrongimpressionofthestructures.
-Thebodymaybetoosoftforfertilization.
-theprobabilityoffossilizationingenerallylow.

42.Describethemethodsbywhichplantsgetridoftheirwasteproducts. (20marks)

Diffusion;
Gaseouswasteproductssuchascarbon(IV)oxide;oxygenandwatervapour;diffusethrough
thestomata/cuticle/lenticels;intotheenvironment;
Transpiration;
Excesswatervapour;isexcretedthroughtranspiration;

Deposition;
Sometoxicwastessuchasalkaloidsandnitrogenouscompoundse.g.nicotinic, caffeine,
quinine,cocaineandglycosides/sugarcompoundssuchascolchicines(anytwoexamples);
areconvertedintonon-tonicinsolubleforms;anddepositedincertaintissuesoftheplantor
agingstructures;Thosedepositedinagingstructuresarelostwhenthesestructuresdieor
dropduringleaffallorfruitfall;

Exudation;
Resins,tannins,gumslatex,rubber,oils,mucilageandoxalatesarereleasedinfluidform ata
slowrate/exudedthroughthebarkathestem,poresoffruit;

Guttation;
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Inconditionsofhighhumidity;someplantsparticularhydrophytes;excreteexcesswater;
throughspecializedtissuecalledhydathodes;waterissecretedinform ofdroplets;

Recycling
Substancessuchascarbon(IV)oxideandmetabolicwaterfrom respirationareusedin
photosynthesis;whileoxygenfrom photosynthesisisusedinrespiration;

43.Explainfivemilestonesintheevolutionofmanthathavemadehim themost

dominantspeciesonearth. (10marks)

-Manhasalargerbraingivinghim moveintellectualcapacityandthishasenabledhim
toexploittheenvironmentfully.
-Abilitytospeak/uselanguagetocommunicateclearlywithhisfellowmen.
-Bipedallocomotion,uprightposturethatfreesthehandsandrisesthem tomanipulate
theenvironmentandcarryobjects.
-Aprehensile/graspinghandthatenableshim tohandlethingswithahighdegreeof
precision.
-Forwardfacingeyeswhichgiveshim athreedimensionalviewforthe purposeof
judgingdistancesandhavewiderangleofview.

b)DescribehowMesophyplantisadaptedtoitshabitats: (10mks)

Answer.
-Treesmaygrowverytallinforestsecosystem duetocompetitionforlightasvegetationis
verydense
-Someplantsareclimberswhichsupportthemselvesonlargetreeinanattempttoreachlight
-Someplantsareepiphytesgrowingontreebranchestoreachlight
-Someundergrowthplantshavenumerouschloroplastswhicharesensitivetolowlight
intensitytoenablethem carryoutphotosynthesisinlowlightintensity
-Manyplantshaveleafmosaicthatminimiseoverlappingandovershadowingandincrease
exposureofleavestolight
-thoseinareaswithadequatewatersupplypossesbroadleaveswiththincuticleandmany
stomataonbothsidesoftheleaftoincreasetranspiration
-Thoseindryerareashavefewerstomataw3hicharemainlylocatedonthelowersurfaceto
reducetranspiration.
-Somewhichleaveinwetareashaveshallowrootstoabsorblesswater
-Largetalltreeshavedevelopedbutressrootsorproprootsforextrasupport.
-Thoseindryerareashavedeeprootstoabsorbwaterfrom watertable
-Somehavewaxyandglossysurfacetoreflectlighttoreduceabsorptionoflighthence
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reducetranspirationalsotodripoffrainwater.

44.Describehowwatermovesfrom soiltotheleaves (20mks)

Answer,Thecellsapoftheroothaircellishighlyconcentratedduetothepresenceofthefoodcomponentofthe
plantrootsuchasstarch.Waterandmineralsaltsinthesoilisindiluteform andthereforehaslower
concentrationascomparedtothecellsapoftheroothairs.

Wateranddissolvedmineralsaltsthereforemovesfrom hypotonicsolutioninthesoilintothecellsapoftheroot
hairswhichishypertonicbyosmosis.Thisprocessmakesthecontentoftheroothaircellsaptoform amixture
ofdilutedmoleculeoflowconcentrationcomparedtothatofthepiliferouslayeroftheroot.Wateranddissolved
mineralsaltsmovefrom thecellsapoftheroothairsbyosmosisintothepiliferouslayerwhichisofhigher
concentration.Movementofwateranddissolvedmineralsaltsintothepiliferouslayerthenmakesitoflower
concentratedcomparedtotheadjacentcortexcellconcentration.Watermovesbyosmosisintothecortexcells
byosmosisfrom thepiliferouslayerwhichisoflowerconcentration.Thismakescortexcellsbecomehypotonic
bydilutingthecellcontentcomparedtotheadjacentendodermis.Dissolvemineralsaltsandwatermolecules
from thecortexintotheendodermiscellsbyosmosis.Theendodermiscellsapbecomeslessconcentrateddue
todilutionwithwatermoleculescomparedtotheadjacentpericyclecellsap.Asmorewaterentersthepericycle
itscontentbecomelowlyconcentratedcomparedtotheadjacentxylem vessels.

Thisleadstomovementofwaterbyosmosisintothexylem vessels.Throughthexylem,waterisconductedup
byvariousmechanism oftranspirationsuchasrootpressure,capillary,adhesiveandcohesiveforcesand
transpirationpull.Thiswatertheoccupiesthespongymesophylcellsoftheleaf.

45.Discusstheadaptationsofthehumaneyetoitsfunctions (20mks)

Answer.-Thescleroticlayerwhichcontainstoughconnectivetissuefibreswhichhelpsittosupport
andprotecttheotherpartsoftheeyeball.
-Thechoroidswhichcontainmanybloodcapillarieswhichsupplyoxygenandnutrientsofthe
retinaandremovesmetabolicwastesfrom eye.
-Itshighlypigmented,topreventreflectionoflightwithintheposteriorchamberoftheeyeball.
-Theretinawhichcontainsphotoreceptorcellscalledconesandrods.Itissaidtobethelight
sensitivepartoftheeye.Conesareadaptedforlightandcolourvisionwhilerodsareadapted
fordim lightvision.
-Thevitreoushumour-Whichisunderturgorpressure.Ithelpstomaintaintheshapeofthe
posteriorchamberoftheeyeball.Italsoplaysanimportantpartintherefractionoflightrays
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enablingthem tobefocusedontheretina.
-Thecornea,transparentandcurvedwhichhelpstoplayanimportantroleinfocusingofthe
imageontheretina.Itaccountsforthelargestrefractionoflightrays.
-Theaqueoushumour–Containsoxygenandnutrients,whichnourishthecorneaandthelens.
Itisunderpressurethushelpingtomaintaintheshapeoftheanteriorchambersoftheeye.It
alsoplaysapartintherefractionoflightraysenablingthem tobefocusedontheretina.
-TheIrisisheavilypigment,toprevententryoflightintotheeyeexceptthroughitscentral
aperturecalledthepupil.Itcontainscircularandradialmuscleswhichconstrictordilatethe
pupildependingontheintensityoflight.
-TheIensiselastic,thereforeallowschangesinitsshapedependingonthetensionexerted
throughthesuspensoryligaments.Thisenablesittobringlightrayscomingfrom eithernear
orfarobjectsintosharpfocusontheforea.

-Theciliary’sbodyContainstheciliarymuscleswhosecontractionandrelaxationaltersthe
tensionexertedonthesuspensoryligaments.
-Thisinturnalterstheshapeofthelensenablingittofocusforbothnearanddistantobjects.
-Theeyelidswhicharemovableandopaquestructurescanbeclosedthroughareflexactionto
protecttheeyefrom toomuchlightorfrom foreignobjects.

-Theeyemuscleshelptomovetheeyeballwithintheorbit.Thelateral
rectusmusclesmovetheeyeupanddownwholetheoblique

muscles,movetheeyeballinitsupanddownmovement.
-Thelachrymalglandwhichcontinuouslysecretesawatery,salineand
antisepticfluidcalledtears.Thetearsmoistenthecorneaandwash
foreignparticlesoutoftheeye.
-Theeyelashes,whicharemanyhairs,protecttheeyefrom theentry
ofsmallforeignparticles.

-Theeyebrowsraisedportionoftheskinabovetheeye,thicklycovered
withhair,whosefunctionsaretopreventsweatanddustfrom enteringtheeye.

46.a)Describehowtheheartbeatiscontrolledandmaintained (10marks)

Answer.Thesinoautrialnodeinitiatesandmaintainstheheartbeat;bygeneratingawaveofelectricalsignals

thatspreadsthroughbothatria;makingthem contractsimultaneously;thesignalthenspreadstotheautria-

ventricularnode(AVN);duringwhichtheatriaemptyintotheventricles;thesignalsspreadstothepurkinje

fibres;thenconductsignalstotheapexoftheheart;andthroughtheventricularwalls;thesesignalstriggersa

waveofpowerfulcontractionofbothventricles;from theapextowardstheatriadrivingbloodinlargearteries;

thecardiacmusclesaremyogenichencenotcontrolledbynervousstimulation.

b)Describethestructureandfunctionofthrombocytes (10marks)

Answer.Thrombocytesarebloodfragmentsthatareirregularlyshaped;theylackedanuclearandthey

playamajorroleinbloodclottingprocess.
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Whenadamagedbloodvesselisexposedtoair;theinactiveenzymeprothrombinisconvertedtoactive

enzymethrombin;underinfluenceofthromboplastinfactorslikeCa2+;thrombintheconvertssoluble

plasmaproteinsfibrinogen;intoinsolubleproteinfibresfibrin;fibrinformsafinemeshoverthewound

trappingbloodcells;andlargeproteinstoform asoftfibrinclot;serum oozesoutthroughtheclot;and

duetoexposuretoairitdriesupandhardenstoform ascab;whichservestoprotectsoftunderlying

tissueandallowittohealquickly.

47.a)Definetheterm secondarythickening (2mrks)

Answer.Secondarythickeningistheincreaseingirthwidth/circumferenceofthestem branches
androotsofwoodyplants

b)Brieflydescribehowsecondarythickeningoccursinwoodyplants (14mrks)

Answer.Secondarythickeningisfacilitatedbymeristematiccells/cambium;locatedbetweenphloem

andxylem tissueinthevascularbundlesoftheplants;
Thecambium cellsdivideradially;toform aring/cylinderofcambium tissue;withxylem insidethering;and
phloem outsidethering;cellsofthecambium dividetoform secondaryphloem outside;Latervascular
cambium /cambium betweenthevascularbundlesdividetoform secondaryparenchyma;therebyincreasing
thegrowthofthemedullaryrays;muchmorexylem cellsareformedthanthoseofthephloem;thuspushing
thephloem andthecambium ringoutwards;
Therateofgrowthisdependentontheseasons/rains;resultinginannualrings;
corkcambium dividestoform newcork/barktoaccommodatetheexpendingtissueand
secondarycortexinside

c)i)Statetwowaysinwhichgrowthinplantsisdifferentfrom thatinanimals (2mrks)

Answer.-Growthinplantscontinuesthroughoutplantlifewhileinanimalsitstopsatadulthood.
–Growthinplantsoccursattheapices/apicalgrowthwhilethatofanimalsisdistributed

throughoutthebody;

ii)Statehowecdysisaffectsthegrowthofinsects (2mrks)

Answer.Elysisallowsthenewsofttissuestogrowfaster;causinganincreaseinthemassofthe
Sinsect

48.a)Discusstheapplicationofanaerobicrespirationinindustryandathome (15mks)

Answer. -Sewage Treatment;
Themicro-organismspresentinsewagebreakdownthecontentsofthesewageananaerobically into
lesstoxicforms;
-Brewingindustry;
Manufactureofalcoholicdrinks(wines,beerandspirits)areproducedbyfermentation(usingYeast);Beeris
producedbyfermentationofmaltosefoundingrains/winesareproducedbyfermentationoffruitsugar;
-Dairyindustry;
e.g.Yoghurtismadebyfermentingsugarinmilk;
-Productionofpoweralcohol/gasohol/methanol;fordrivingmachinesandengines.
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-ProductionofBiogasfrom plantandanimalwaste;Theorganicmatterincowdungbrokenintogaseslike
methane;
-Bakingindustry;

Yeastisaddedtodoughmixturecausingittorise;duetoproductionofcarbon(iv)oxide
bubblesarisingfrom fermentation;
-Commercialproductionoforganicacids;
Forexamplecitricacidandvinegarusedforfoodpreservation;
-Makingofcompostmanure;Organicmatterinplantmaterialisbrokendownanaerobicallytoform organic
manure;
-Silagemaking;Freshgreenplantmaterialsarepartiallyfermentedtoform silage;usedassanimalfeed.

49.a)Givefoureffectsofhypothyroidism (4marks)

Answer.-Creatinism inchildren
- Muyodedemainadults
- Reducedheartbeatrate
- Reducedbreathingrate
- Lowbodytemperature
- Mentalandphysicalsluggishness
- Weighgain

(b) Brieflydescribetheprocessofhearinginman (16marks)

Answer.Thepinna’picksupandconcentratessoundwaves;directingthem intotheirauditorycanal;from
wheretheystriketheeardrum;causingittovibrate;andtransform soundwavesnotsoundvibrations;
vibrationsfrom theeardrum aretransmittedtothemalleius;whichtransmitsthem totheincus;thentothe
stapes;thethreeearosiclesamplifysoundvibrations;astheytransmitthem totheoralwindow;

From theovalwindowvibrationsaretransmittedtotheperilumph;ofthecochlea;inthecochleathevibrations

stimulatesensorycellhairs;togeneratenerveimpulses;

Whicharetransmittedtothebrains;viatheauditorynerve;forinterpretation;thebraininterpretstheimpulses

assound;ofspecificpitchandloudness;

50.Explaintheadaptationsofxerophytestotheirhabitat (20marks)s

Answer,-Leavesarereducedinsizetoreducesurfaceareaoverwhichtranspirationoccurs;

- Sheddingofleavesduringdrought/hotconditionstoreduceS.Athickwaxycuticletominimizethe
rateofcuticulartranspiration;

- Leaveshavethickwaxycuticletominimizetherateofcuticulartranspiration;
- SomeleavesarefoldedtoreduceS.Aexposedtosun’srayshencereducingrateoftranspiration;
- Somehavesunkenstomatawhichaccumulatewatervaporindeeppits;reducingsaturationdeficit

hencereducingrateoftranspiration;
- Mostofthem havereducednumberofstomatatoreducetherateoftranspiration;
- Someexperiencereversedstomatalrhythm toreducetranspirationrate;
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- Somehavedeeprootstoabsorbwaterform deepthesoil;//othershavesuperficialrootstoabsorb
wateraftershort/lightshowerofrain;

- Someplantsstorewaterinlargeparenchymacellscontainedinsucculentstemsandleaves;
- Somearedroughtevadersi.e.germinate.Flowerandproduceseedsduringshortrainyseason

beforedroughtsetsin;

51.(a)Explaineachofthefollowingbiologicalphenomena:-

(i)Therootofahorizontallyplacedseedlingusuallycurvesdownwards. (3mks)

Answer.Theauxinsarepositivelygeotropic√diffusetothelowerregionoftheroottip.Highauxin

concentrationinhibits√growthinrootsthuslowerregionofrootgrowsslowly;thenupperpart,thus

curvaturedownwards√.

(ii)Theshootofahorizontallyplacedseedlingcurvesupwards. (3mks)

Answer.Auxinsarepositivelygeotropic,diffusetolowerregionoftheshoottiphighauxin
concentrationstimulatesgrowthinshoot,lowerregionwithhighauxingrowsfaster,thanupperpart,
thuscurvatureupwards√.

(b)Astudentsittingunderashadeofatreeonahotsunnydayshiftedhereyesfrom the

shadetothesunlitjetintheskyandthenlookedbackatapageonherbook.Describe

thechangesthatoccurredinhereyes. (14mks)

Lookingatthesunlightjet Lookingbackatapage

 Circularmusclesintheiriscontract;while
theradialmusclesintheirisrelax

 Thepupilbecomessmall;

 Lesslightpassesthroughthepupiltoget
intotheeye;

 Ciliarymusclesintheciliarybodiesrelax;

 Suspensaryligmentsbecomestot/tension
increasesinthesuspensoryligaments;

 Thelensbecomeslongandthin;

 Thejetisbroughttofocus

 Circularmusclesintheirisrelaxwhileradial
musclescontact;

 Thepupilbecomeslarge;

 Morelightpassesthroughthepupiltoget
intotheeye

 Ciliarymusclesintheciliarybodiescontract

 Suspensoryligmentsloosen/tensionis
reducedorlostinthesuspensoryligaments;
thelensbecomesshortandthick;

 Theprintedwordsinthepagearebroughtto
focus


