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1.(i)625tall:205short=3tall:1short.

(ii)

ii

i

iii)Genotypicratio=1Tt:1tt.

b)Crossinganindividualpossessingthedominantcharacteristicofunknown

genotypewithahomozygousrecessiveindividual.

c)Highyields,resistsancetodiseases,earlymaturity,resistanttodrought.

2. Studythetablebelowandthenanswerthequestionsthatfollow.

Nameof
disease

Causativeagent Agewhenvaccineis
administered

Methodof
vaccination

Tuberculosis Bacterium Atbirth Injection
Poliomyelitis Virus Atbirth,after6weeks,

after10weeks,after14
weeks

Oralinoculation

Whooping
cough

Bacterium 6thand14thweek Injection

measles Virus 9thmonth Injection

(a)Whatpartofthehumanbodyisaffectedbythevirusthatcausespoliomyelitis?1mk

Joint/muscles

(b)Giveareasonwhysomedosesofvaccinearegivenmorethanonce.1mk

Toboostpreviousvaccinations.



2

(c) Suggestareasonfordelayinvaccinatingagainstmeaslesuntilthe9thmonth(1mark)

Someimmunityisnaturallypassedfrom motherthroughcolostrum/placenta.

.(d) Describeimmuneresponse. (2marks)

Reactionofthebodyasaresultofantigens/pathogen;itinvolvesproductionof

antibodies/leucocyteswhichcombineswithantigens.

(e) Whatisavaccine? (1mark)

Asubstancerichinweakenedantigens.

(f) Whatistheroleofvaccinationinprovidingimmunity? (1mark)

Stimulatesthebodysystem toproduceantibodiesinresponsetopathogens.

(g) Whattriggersanallergicreaction? (1mark)

Allergens.accnamedexamplese.gpollengrains/dust/fur

3.(a)Statethreelimitationsofusingaquadrattoestimatethepopulationof

organisms.(3mks)

Cannotbeusedformostanimalsandplants;Assumesthatorganismsareevenly

distributed;Ussuallyinaccurateduetounderestimationoroverestimation.

(b)Inanattempttoestimatethenumberofgrasshoppersinthefield,astudent

captured435markedandreleased.Threedayslater,620werecaptured75ofwhichwere

marked.

(i) Whatisthenameofthesamplingmethoddescribeabove? (1mark)

Capture-Recapturemethod.

(ii) Calculatetheapproximatepopulationsizeofthegrasshoppersinthefield(2marks).

Firstmarked X secondcapture

Markedrecaptured

620X435

75
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3596Grasshoppers.

(iii) Whatarethedisadvantagesofthismethod? (2marks)

Somegrasshoppersmaydieduringcapture;Themarkmayfadeoff;markmayexpose

grasshopperstopredation;migration

4.Studythephotographbelowandanswerthequestionsthatfollow.

(a) NamethepartslabelledAandBandstateitsfunctions. (2marks)

A-Diastema;providesspaceformanipulationoffoodbythetonguesoastoseparatethe

newlycutvegetationfrom thatwhichisbeingchewed.

B-Hornypad;Thisiswheregrassispressedagainstandcutbythelowerincisors.

(b) Identifythemodeoffeedingoftheorganism. (1mark)

Herbivorous

(c) (i) NamethetoothlabelledS. (1mark)

Molar

(ii) Statehowthetoothnamedin(c)(i)aboveisadaptedtoitsfunction.(2marks)

Haswidercrownforcrushingandgrindingoffood;hascuspsforgrindingfood;root

branchedtoholdtoothfirmlyonjaw.

(d)Distinguishbetweencompetitiveandnon-competitiveenzymeinhibitors.(2marks)

Competitive Non-competitive
Combinestemporarilytotheactivesiteof
theenzyme

Combinespermanentlyontheactivesiteof
theenzyme

Resemblesthesubstrate Donotresemblethesubstrate

5.Astudentsetupanexperimenttoinvestigatesomeaspectofgaseousexchangeusing

theapparatusrepresentedbelow.

M

P N
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ThestudentplacedthemouthattheM andbreathedinoutseveraltimesthrough

the tube.

(a) UsingarrowsshowthedirectionofairmovementalongtubePandNonthe

diagram duringtheexperiment. (1mark)

(b) Suggestapossibleaim ofthisexperiment. (2marks)

Tocomparethecarbon(IV)oxideconcentrationininhaledandexhaledair.

(c)WhatresultswereexpectedafterbreathinginandoutthroughtubeM several

times?3mks

Thecalcium hydroxideinBhadmorewhiteprecipitatethanthecalcium hydroxideinA.This

wasbecauseexhaledairwithmorecarbon(IV)oxideinitwasbubbledthrough

B;Atmosphericairwithlesscarbon(IV)oxidewasbubbledthroughAhencelessprecipitate.

(d) Whatcharacteristicsdomammalianlungsandthegillsofbonyfishhaveincommon

thatenablesthem toexchangegasesefficiently? (2marks)

Botharerichlysuppliedwithbloodcapillariesforsteepdiffusiongradient;comprisesof

alveoliandlamellaeingillshavingathinepithelialliningforfasterdiffusionofgases.

6.Thetablebelowshowstheconcentrationoflacticacidinmg/100cm3inthe

humanbloodduringandafterexercise

Time(seconds) 0 5 10 15 20 25 30 35 40 45 50 55

Lacticacidconcentration 22 25 45 90 86 85 84 60 44 25 22 22

Calcium

hydroxide

e

Calcium

hydroxide

e

A
B
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(mg/100cm3)

a)Usingthereadingsinthetable,plotagraphoflacticacidconcentration

againsttime [6marks]

Axes:1x2=2marks

Scale:1x2=2marks

Plotting:1mark

Smoothcurve:1mark

b)From thegraphdeterminethedurationofvigorousexercise

[1mark]

10-15seconds

c)Writeanequationleadingtotheproductionoflacticacidinhumans

[1mark]

Glucose lacticacid +energy(150kj/mole)

d)i)Suggestthenormalconcentrationoflacticacidinthebloodwhenthe

personwasresting

[1mark]

22mg/100cm3ofblood

ii)Whatistheeffectoflacticacidonthebodytissueswhenitsconcentration

risesabove90mg/100cm3

[1mark]

Bloodwillriseresultingintofatigue,musclepain;cramps

iii)Givethreewaysinwhichthebodyadjuststothehighconcentrationof

lacticacid [3marks]

Ventilationrateincreases

Breathingratedeepens

Theheartpumpsvigorouslyandbloodcirculationrateincreases
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e)From thegraphdeterminethetimewhenoxygendebt

i) Occurred

[1mark]

Between0-15Seconds

ii) Begantobepaidintheperson’sbody

[1mark]

Between15–50seconds

f) Listthreedifferencesbetweenaerobicandanaerobicrespirationinanimals

[3marks]

Aerobic Anaerobic

Occursinmitochondrialmatrix Occursinthecellcytoplasm

Dependentonoxygengas Independentofoxygengas

Substratebreakdowniscomplete Substratebreakdownisincomplete

Productsareharmlesstothecells Productsaretoxictothecells

Productsformedinclude

carbon(IV)oxide,energyandwater

Productsformedarelacticacidand

energy

g)Nametheproductofanaerobicrespirationthatisessentialin:

[2marks]

I)Thebrewingindustry

Ethanol

II)Thebreadmakingindustry

Carbon(iv)oxidegas

7.Afterpollination,thepollengrainslandontothestigmaandadheretoitasaresultofthe

stigmacellssecretingastickysubstance.Itabsorbsnutrientsandgerminatesformingapollen

tubewhichgrowsdownthestyletotheovary,derivingnourishmentfrom surroundingtissue.

Thepollentubehastubenucleusatthetipandgenerativenucleusimmediatelybehindit.Asthe

tubegrowsdownwardsintotheovarythegenerativenucleusdividesbymitosis/mitotically,to
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giverisetotwomalenucleiwhichrepresentthemalegamete.Thepollentubepenetratesthe

ovule/embryosac/chalazathroughmicropyle.Afterthepollentubeenterstheembryosacthe

tubenucleusbreaksdown/disintegrates/degenerates,leavingaclearpassagefortheentryof

themalenuclei.Thetwomalenucleithenenterintotheembryosac,whereonefuseswiththe

eggcellnucleustoform adiploidzygotewhichdevelopintoanembryo.Theothermalenuclei

fusewiththetwopolarnucleitoform triploidnucleus/primaryendosperm nucleuswhich

becomestheendosperm.

.
b)i)Diploidzygoteundergoesmitosistoform embryo,thatlaterdifferentiatesinto
radical,plumuleandcotyledons.
ii)Triploidnucleideveloptobecomeprimaryendosperm nucleuswhichthenbecomesthe
endosperm
Integumentsdevelopstobecomethetestaorseedcoat.
iii)Micropylepersistassmallholeinthetestathroughwhichwaterandoxygenimbibesduring
germination.
iv)Ovarybecomesthefruitwhileovarywallbecomesthepericarpthatlaterdifferentiatesinto
epicarp,mesocarpandendocarp.
v)Ovulesbecomestheseeds,floralpartswitheranddies.

8.ADAPTATIONOFSKINTOITSFUNCTION

Theskinismadeofepidermisanddermis.Theepidermis ismadeupofthree
layers.Theoutermostlayerisknownascornifiedlayer;madeupofdeadcellsthat
protectagainstmechanicaldamage/desiccation/microbes;thegranularlayer;ismade
upoflivingcellsthatgiverisetothecornifiedlayer,themalpighianlayer;contain
activelydividingcellsthatrisetonewepidermalcells,thatcontainmelaninthatprotects
theskinagainstultravioletrays.

Thedermishasseveralcomponents;hassweatglandsthatproducesweat;sweat
evaporatescarryingitwithlatentofvaporization)thusreducingthebodytemperature;
undercoldconditionslittle/no.Sweatisproducedthusheatisconserved;thesweat
containswater/sodium chloride/uricacid/urea;theskinisexcretoryorgan.Hashair,
thehairstandserecttotrapairwhentemperatureislowtoreduceheatloss/liesflatto
allowheatlosswhenthetemperatureishigh.Hasnerveendings,whicharesensitiveto
stimuli/suchasheat/cold/pain/pressure/touchHassubcutaneousfats/adipose
tissue,thatinsulatethebodyagainstheatloss.Hasarteriole;thatvasodilatewhen
temperaturearehightoloseheatbyradiation/convection(seeconverse);blood
vessels/capillariesforarteriolestosupplyfood/nutrients/oxygen/removeexcretory
productsHassebaceousgland;whichsecretesebum,anantiseptic/waterrepellant/
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thatpreventdrying/crackingofskin/skinsupple(MAX 20MKS)


