
U.C.EBIOLOGYQUESTIONS

1.(a)Describewhattakesplaceafterthefusionofmaleandfemalereproductivecells

inhumansupto

whentheplacentaisformed.

(b)Stateanyfiverolesofplacentaduringpregnancy.

(c)Listanyfoursecondarysexualcharacteristicsinhumanmalesandfemales.

(d)Statethefunctionsofthe

(i)Placentatotheembryo

(ii)Villiontheplacenta

(e)(i)Explainwhythemotherandembryo’sblooddon’tmix.

(ii)Givethedifferencebetweenbloodintheumbilicalveinandthatinthe

umbilical

artery.

2.Inanexperimenttoinvestigatethegrowthpatternofaleguminousplant,astudent

from LondonCollegeofSt.Lawrencedecidedtouselengthofleavesasthe

parameterforgrowthandcameupwiththefollowingresultsinaperiodof17weeks.

Timein

weeks

Leafbreadth(in

mm)

Leafinlength(in

mm)

Leafarea(in

mm2)

1 0.4 1.0 0.4

3 0.6 1.0 0.6

5 0.7 1.2 0.84

7 1.0 1.3 1.3

9 1.6 1.4 2.24

11 2.8 2.8 7.84

13 6.8 5.2 35.36

15 7.6 5.8 44.08

17 7.8 7.4 57.72

(a)Plotagraphofleafareaagainsttime.

(b)Whatkindofgrowthcurveisexhibitedbytheplant?

(c)Usingyourgraphdeterminetheleafareaat

(i) 12weeks

(ii) 14weeks

(d)Accountfortherateofgrowth



(i) Between1st_9thweek

(ii) 12th_17thweek

(e)Namethemeristematictissuesinplants.

(f)Listtwodifferencesbetweengrowthinplantsandanimals.

(g)Statethreecausesofdormancyinseeds.

3.(a)Describethelifecycleofatapeworm. (08marks)

(b)Howisthespreadoftapeworm controlled? (02

marks)

(c)Describehowgutparasitesareabletosurvive. (05

marks)

3.(a)Describethestructureofthedifferenttypesofskeletoninanimals?

(09marks)

(b)Explainhowthevertebralcolumninmammalsisadaptedtoitsfunction.(06

marks)

4.(a)Aplantwithnormalseedswascrossedwithoneofthesamespecieshaving

wrinkled

seeds.

Theoffspringresultingfrom thiscrossinghadnormalseeds.Oneoftheplants

ofthisgenerationwasthencrossedwithawrinkledseededonetoproduce

anothergenerationofoffsprings.

(i) UsingrelevantgeneticsymbolsworkouttheF2generationgenetypes.

(Showyourworking)

(ii) ShowthegenetypicratiooftheF2generation.

(b)Whatisthenamegiventothechromosomenumberin

(i)gametes

(ii)zygote

5.(a)Describetwowaysinwhichthewhitebloodcellsdefendthebody.(02marks)

(b)Describehowredbloodcellsareadaptedtotheirfunctions. (10



marks)

(c)Describethechangesthatoccurinanindividual’sbloodifapersonmoves

from alowlandandgoestoliveonahighland.Explainyouranswer.

(03marks)

6.Inanexperiment,astudentlookedatthelightsourceofvaryingintensities.The

diameterofthepupilwasmeasuredateachintensity.Thedatabelowshowshow

thediametervariedwithlightintensity.

Lightintensity(Arbitraryunits) 0

0

2 4 6 8 10

Diameterofthepupil(mm) 8.4 7.2 4.2 2.9 1.8 1.4

(a)Onthegraphpaperprovided,drawagraphtoshowhowthepupildiameter

variedwithlightintensity. (06

marks)

(b)(i)Describetheshapeofthecurveplottedin(A)above (2

marks)

(ii)From thegraph,statetherelationshipbetweenlightintensityandpupil

diameter.

(01marks)

(c)Usingthestructuresofthemammalianeye,explainhowthepupilisableto

adjustitsdiameteratvariouslightintensities.

(02marks)

(d)Statetwocommoneyedefectsinhumansandstatehowtheyarecorrected.

(04marks)

(e)Describetheeventsthatleadtoonetowithdrawa

(i) Handaftertouchingahotobject. (04

marks)

(ii) Givetwodifferencesbetweennervouscontrolandcontrolby

hormones.

(02marks)

7.(a)From theknowledgeofinheritance,whatismeantbythefollowingterms.

(i) Phenotype



(ii) Genotype

(iii) Recessivegene.

(iv) Dominantgene

(b)(i)Colourblindnessisasexlinkedrecessivecharacterinhumanbeings.Ifa

colourblind

manmarriesacarrierwoman,illustrateusingwelldefinedsymbolsthepossible

genotypesandphenotypesofoffsprings. (09

marks)

(ii)Statethebenefitsofstudyinggeneticstohumandaytodaylife. (03

marks)

8.(a)(i)Whatisseeddormancy? (01

marks)

(ii)Whatarethecausesofseeddormancy? (03

marks)

(b)Describeanexperimenttoshowthatwaterisnecessaryforgeneration. (11

marks)

9.(a)Definetheterm homeostasis. (02marks)

(b)Describeanythreecomponentsofahomeostaticprocess. (03

marks)

(c)Describethehomeostaticmechanism bywhichbloodglucoseismaintainedat

normal

levels. (10

marks)

10.(a)Inwhatwaysistheileum adaptedtoitsfunctions? (04

marks)

(b)Brieflydescribetheprocessofdigestionoffoodintheduodenum. (05

marks)

(c)Outlinethefateofabsorbedsolubleproductsofdigestionafterabsorptioninthe

body.

(06marks)

11.(a)Describetheprocessthatoccurafterpollinationinaflowerleadingtothe

formationofa

fruit.

(b)Howareplantsadaptedtopromote;

(i)Self-pollination?

(ii)Crosspollination?

(c)Statehowinsectflowersaredifferentfrom windpollinatedflowersfora

successful

pollination.



(d)Explainthevariousmethodsofseedandfruitdispersal?

12.(a)Differentiatebetween;

(i) Growthanddevelopment,

(ii) Primarygrowthandsecondarygrowth

(iii) Dormancyandgermination

(b)Stateanytwoimportanceof;

(i)Seeddormancy

(ii)Secondarygrowth

(c)Explainthecausesofseeddormancyandstatehoweachisbroken.

13.Theinformationbelowwascollectedbyageneticistthenumberofindividualswith

their

correspondingheightsinagivenpopulation.

Numberof

individualsof(‘000)

1.5 2.0 5.0 9.0 16.0 22.0 14.0 4.0 3.0

Height(cm) 155 160 167 170 173 176 185 191 195

(i) Usingtheinformationprovided,plotasuitablegraphtorepresentthe

data. (09marks)

(ii) From thegraph,determinethenumberofindividualsmeasuring180cm

inheight. (01mark)

(b)(i)Describehowthenumberofindividualsvariedwithheight. (03

marks)

(ii)Whichtypeofvariationisexhibitedbytheindividualsregardingthe

character

inquestion? (01mark)

(iii)Apartfrom height,outlinethreeothercharactersthatshowsimilarbehavior

inman.

(03marks)

(iv)Statethreepropertiesofthecharactersyouhavejustmentionedin(b)

above.

(03marks)

14.(a)Whatismeantbytropism?

(b)Thediagram belowshowstheeffectofauxinsondifferentseedlingsgrowingin

thesame

condition.Theeffectthepartsofthegrowingseedlingwereshowninthegraph.



Concentrationofauxins(partspermillion)

(i) Suggestwhateachsurverepresentsonthepartoftheseedlings.

(ii) Givetworeasonsforeachofyouranswer.

(iii) Stateany3differencesandsimilaritiesbetweencurveXandY.

(c)(i)Namethetypeofgrowthresponseunderinvestigation.

(ii)Stateany2importanceofthegrowthresponse.

(d)Explainhowauxinscanbeofimportancetoplants.

15.(a)Describethestructureofthetaprootsystem.

(b)Describetheinternalstructureofamonocotyledonousroot.

(c)Statehow;

(i)Theinternalstructureofamonocotrootissimilartoadicotroot.

(ii)Theinternalstructureofamonocotisdifferentfrom adicotroot.

(d)Explainhowtherootsaremodifiedtoperform differentfunctions.

16.(a)Whatismetamorphosis?

(b)Describehowthelifecycleofahouseflydiffersfrom acockroach.

(c)Explainhow;

(i)Thespreadofmalariabymosquitocanbecontrolled.

(ii)Thespreadofcholerabyahouseflycanbeminimized.

17.Thetablebelow showstheamountofsoilremovedannuallyper1000m2 and

numberofyears

neededtoerode18cm oftopsoilinsouthernpiedmontondifferentfieldshaving5

different

typesofgroundcover.



Type of ground

cover

Kgofsoilremovedannuallyper

100m2

Numberofyears needed to

erode18cm oftopsoilatthis

rate.

Virginforest 5 500000

Grass 775 3225

Rotation 35800 70

Cotton 79000 32

Bareground 166000 15

(a)Form thetable,whichgroundcover(s)sho

(i) Thehighestrateoferosion.

(ii) Thelowestrateoferosion

(b)Explainwhythegroundcoverstatedin(a)abovehas.

(i) Thehighestrateoferosion.

(ii) Thelowestrateoferosion.

(c)Outline2waysinwhichthetopsoilcouldbelostinthefollowingfields.

(i) Virginforest

(ii) Rotationfield

(iii) Bareground

(d)Suggestwayshow erosioncanbereducedinthefieldwiththehighestrateof

erosionstatedina(ia0above.

(e)Ifthe figures from southern piedmontwhich is a generallyflatland were

comparedtothoseobtainedfrom thesteepslopesofmountainElgonwith

similargroundcover.Explainthedifferenceinthetimeneededtoerode18cm of

topsoil.

18.(a)Whatismeantbytherateofphotosynthesis?

(b)Explainthefactorslimitingtherateofphotosynthesisineachofthefollowing

conditions.

(i)Aquatichabitat

(ii)Atnight

(iii)Thickforest

(c) Describe an experiment to show that carbon dioxide is necessary for

photosynthesis.

19.Whatistranspiration?

(b)Explainhowthefollowingfactorsaffecttherateoftranspiration.



(i)Humidity

(ii)Temperature

(iii)Stomatasizeanddistribution

(iv)Leafsurfacearea

(c)Statehowthefollowingplantsovercomethechallengeofwater.

(i)Xerophytes

(ii)Mesophytes

(iii)Hydrophytes

41.Differentiatebetweenosmoregulationandexcretion.

(b)Describetheroleofvasopressininregulatingwaterinman.

(c)Explainhow;

(i)Kidneynephronisrelatedtoitsfunctionofurineformation.

(ii)Ureaisformedandeliminatedinman.

(iii)Thebodyregulatesaminoacids.

20.(a)Whatismeantbycellularrespiration?

(b)Explain;

(i)Anyfourapplicationoftheprocessabove.

(ii)Whyanindividualmaydevelopmusclepainafteralongdistance.

(iii)Theadjustmentanindividualmayundergotorunlongdiatancewhenmoving

from atlowaltitudetohighaltitude.

(c)Describeanexperimenttoshowthatenergyisgivenoffbygerminatingseeds.

21.(a)Whatismeantby:-

(i)Areflexaction?

(ii)Conditionedaction?

(iii)Involuntaryaction?

(iv)Voluntaryaction?

(b)Compareeachofthefollowingresponses.

(i)Conditionedreflexandvoluntaryactions.

(ii)Reflexactionandvoluntaryaction.

22.Thetablebelowshowsthechangesobservedinthedryweightofamaizeseedling,

its

embryoendosperm andotherpartsduringthefirst10daysofgermination.

0 2 41 45

2 2 39 43

4 7 32 41

6 15 32 38



8 22 21 35

10 35 11 43

(a)Completethetablebyfillinginordervaluesfortheweightofotherparts.

(b)Plotintheaxesthegraphofdryweightofembryo,endosperm,otherpartand

wholeseedlingagainsttime.

(c)Usingthegraphexplainwhathappenstotheweightofotherparts.

(b)Plotonthesameaxesthegraphofdryweightofembryo,endosperm,otherpart

andwhole

seedlingagainsttime.

(c)UsingtheGraphexplainwhathappenstotheweightofotherpartsofseedlings.

(d)Explainthechangesinthefollowingdryweights.

(i)Wholeseed (ii)Embryo

(e)(i)Statetherelationshipbetweenendosperm anddryweights.

(ii)Givereasonsforyouranswer.

23.Thetablebelow showsthenumberoforganismsaftertheywereintroducedin

grassland.

Time in

years

0 1 2 3 4 5 6 7 8 9 10 11

Number

of

animals

100 190 4120 1000 1200 1400 1600 1620 1630 1650 800 50

(i) Plotasuitablegraphtorepresentthedatainthetableabove.

(ii) Describetheshapeofthegraphobtainedin(i)above.

(iii) Explaintheshapeofthegraph.

(iv) Estimatethecarryingcapacityoftheecosystem.

24.(a)Describebrieflyhow

(i)heatislost

(ii)Heatisgainedinamammal.

(b)Listthemainfunctionsofthemammalianskin.

(c)Whydopeoplelookpalewhentheyfeelcold?

(d)Whatistheimportanceofhavingaconstantbodytemperature?

25.(a)Definethefollowingterms.

(i)Exotherm (ii)Endotherrn

(b)Whataretheadvantagesofectothermsoverendotherms?



(c)ThefigurebelowshowstheCO2outputinacatwithvariationintemperatureof

thesurroundings.

(i) HowdoeschangeinsurroundingtemperatureaffectCO2output.

(ii) Giveanexplanationfortheshapeofthecurvebetweenaandb.

(iii) Theamountofenergyananimalreleased,isproportionaltothelimitsofCO2

itproduces.Statewhatthetemperaturecontrol.

26.(a)Plantsdon’tpossescomplexexcretoryorgansthatarefoundinmostanimals.

Givereasons

(b)Howdoesexcretiontakeplaceinplants?

27.(a)Definethefollowing.

(i)Hermone

(ii)Exocrinegland

(iv) Endocrinegland













63.(a)Whatisaccommodation?

(b)Howdoesthehumaneyeadjustitselfinordertofocusona

(i)nearobject

(ii)Distantobject

(d)Statethedifferencebetweenshortandlongsightedness.

(e)Illustratehhoweachiscorrected.

64.(a)Outlinethefunctionsofthevarioustypesoftissuesfoundinaherbaceousdicot

stem.

(b)Describehowstemsaremodifiedtoperform functionsotherthanconductionof

materialswithintheplant.

65.(a)Describehowstarchisdigestedinamammal.

(b)Howistheabsorptivesurfaceofthealimentarycanaladaptedforitsfunctions.

(c)Whatisthefateoftheproductsofdigestionofstarch?

66.(a)Whatisseeddormancy?

(b)Outlinehowseeddormancymaybecaused.

(c)Howmayseeddormancybebrokenartificially?

67.(a)Whatispollution?
(b)Usingwellillustratedexamples,explainhowwaterpollutionoccursinUganda.
(c)Whatmeasurescanbetakentoavoidpollution.

68.Copyandcompletethetablebelow.

Organism Respiratoryorgans Respiratory

surface

i. Fish

ii. Man

(c)i. Statethefunctionoftherespiratorysurface.
ii. Explainhowtherespiratorysurfaceinmanisadaptedtotheabovestated

function.
iii. Namethegasthatformsthehighestcompositionofinhaledair.

(d)Writeequationsforthefollowingprocess.

(i)Aerobicrespiration

(ii)Anaerobicrespirationinplants.

(iii)Anaerobicrespirationinanimals.

69.(a)Differentiatebetweenarecessivegeneandadominantgene.

(b)(i)Colourblindnessisasexlinkedrecessive_characterinhumanbeings.Ifa

colour

blindmanmarriesacarrierwoman,illustrateusingwell,definedsymbolsthe

possible



genotypeandphenotypeoftheoffsprings.

(ii)Statethephenotypicratiooftheoffsprings.

(iii)Statethegenotypicratioofthemaleoffsprings

70.a.Listthesubstancetransportedbythebloodcirculatorysystem.

b.Givetheimportanceoftransportingeachonethesubstancenamedin(a)above.

c.Howdolipsabsorbedintheileum reachthehear.

71.a.Give4typesofasexualreproduction,withanexampleineachcase.

b.Describetheprocessofsexualreproductioninspirogyra(filamentousalgae).

c.Describetheroleofhormonesinhumanrespiration.

72.Inanexperimenttoinvestigatetheeffectoflightintensityontherateof

photosynthesis,a

shootofwaterplant,elodea,wasused.Theshootwasimmersedin2%sodium

hydrogen

carbonatesolutioninanapparatuswhichallowedforthecollectionofagasgiven

offfrom

theshoot.

Thegasgivenofffrom theshootwascollectedfor5minutesateachlightintensity

andits

volumemeasured.Theresultsobtainedatdifferentlightintensities(inarbitraryunits)

areas

showninthetablebelow.

Lightintensity(arbitrary

units)

Gasgivenoff(evolvedcm3/5minutes)

1 0.35

2 0.60

3 0.85

5 1.20

10 1.55

20 1.70

30 1.80

40 1.80

50 1.80

a.Usingthedatagivenint5hetableabove,plotasuitablegraphofvolumeofgas

evolvedagainstlightintensity

b.i.Describetherateofgasevolvedbetween0and50arbitraryunitsoflight



intensity.

ii.explaintherateofevolutionofthegasbetween0and50arbitraryunitsoflight

intensitynotedinb(i)above.

(c)Determinetheamountofgasgivenoffat4arbitraryunitsoflightintensity.

(d)Whatisthereasonforusingsodium hydrogencarbonatesolutioninthis

experiment?

(e)Statetwootherfactorsthatcouldhaveaneffectontherateofphotosynthesis.




