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QUESTIONSONGRAPHSANDDATARELATED

QUESTION1.

Inanexperimentcarriedoutinatropicalcountry,carbonIVoxideconcentrationwas

measuredaroundaplantinopenairattwohourintervalsforaperiodof24hours.

Theresultswereshowninthetablebelow.

Time PercentageofcarbonIVoxideconcentration(X10-2)
3a.m. 3.40
5a.m. 3.60
7a.m. 3.90
9a.m. 3.20
11a.m. 2.95
1p.m. 2.90
3p.m. 2.90
5p.m. 2.92
7p.m. 3.02
9p.m. 3.10
11p.m. 3.20
1a.m. 3.30
3a.m. 3.40

(a) Usingthedata,plotagraphofacarbonIVoxideconcentrationagainsttime

onthegridprovided (6marks)

(b) CalculatetherateofchangeincarbonIVoxideconcentrationbetween

4a.m.to7a.m. (3marks)

(c) GiveareasonofthechangeincarbonIVoxideconcentrationbetweenthe

followingtimes (6marks)

(i).7a.m.to11p.m.(ii).12noonto4p.m. (iii). 5p.m.and5a.m.

(d). Theexperimentwasrepeatedonanotherdayandtheresultsobtainedwere

different.

(i). Nametwoenvironmentalfactorsthatwerelikelytohaveaffectedthe

results (2marks)

(ii). Statehoweachofthefactorsyounamedind(i)abovecouldhave

affectedtheresults (2marks)
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QUESTION2.

Inanexperiment,theenergyrequiredbypersonsofdifferentsizeswasdetermined.

Theweightandtheamountofenergytheirbodiesusedatrestweremeasured.The

resultswereshowninthetablebelow.

Weightofindividuals Amountofenergyusedperkgofbodyweightperday(kj)
5 300

15 200
25 150
35 130
45 115
55 105
65 100
75 95

(a). Usingsuitablescale,drawagraphoftheamountofenergyusedperkg

(6marks)

(b). From thegraph,determinethedifferenceinenergyrequirementsbetween

(i). 10kgand20kg (1mark)

(ii). 60kgand70kg (1mark)

(c). Whydidindividualswithsmallersizesrequiremoreenergyperkgofbody

weightthanthosewithlargersizes? (3marks)

(d). Usethegraphtodeterminetheenergyrequirementforaninfantwhosebody

weightis2.5kg (2marks)

(e). (i). Howwouldtheresultsdifferiftheexperimentwastoberepeated

usingreptilesinsteadofhumanbeings?(1mark)

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

(f).Nametwoclassesoffoodthatprovideenergytothebody(2marks)

(g). Nametheclassoffoodthatprovidesenergytoamammalduringstarvation

(1mark)
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QUESTION3.

(a). Thegraphbelowrepresentsthegrowthofapollentubeinanexperiment

Insertgraph

(i). Atwhatintervalswasthegrowthofthepollentubemeasured?

(1mark)

(ii). Whatwasthelengthofthepollentubeat90minutes?(1mark)

(iii). Atwhattimewasthelengthofthepollentube18mm?(1mark)

(iv). Withareasondescribethegrowthpatternofthepollentube

Between0to120minutes

Reason

Between120–180minutes

Reason

(v). Statetheimportanceofthegrowthofpollentubetotheplant

(vi). Describehowthegrowthregionofarootcanbedeterminedusingthe

following:-

Finethread,markingink,germinatingbeanseedlings,blottingpaper,

rulermarkedinmm,pins,cork,aboilingtubeandmoistcottonwool.
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QUESTION4.

ThegraphbelowshowstheconcentrationofcarbonIVoxideinamaize

fieldduringa24-hourperiod.

Insertgraph

(a). WhatwasthepercentageofcarbonIVoxideinthemaizefieldat

(i). 1a.m. (1mark)

(ii). 12noon (1mark)

(b). Accountfortheresultobtainedbetween

(i). Midnightto6a.m. (3marks)

(ii). 6a.m.to12noon (3marks)

(c). (i). Suggesttheexpectedresultsifthemaizeplantswereexposedtolight

ofsameintensityasdaylightfrom 6p.m.to6a.m.(2marks)

(ii). Giveareasonforyouranswerinc(i)above (2marks)

(d). Apartfrom light,namethreeenvironmentalfactorsthatwouldaffectcarbon

IVoxideconcentrationinthemaizefield

(e). SuggestwhatwouldhappentothecarbonIVoxideconcentrationifallthe

maizeplantswereremovedfrom thefield (1mark)

(f). Giveawordequationfortheprocessthatwasresponsiblefortheproduction

ofcarbonIVoxideinthemaizefield (4marks)
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QUESTION5.

Theglucoselevelinmg100mlofbloodofthreepeopleA,BandCwhohadbeen

fastingfor12hourswasdetermined.Thepeoplewerethenfedonequalamountsof

glucoseandthelevelsofglucosedeterminedat30minutesintervalsfortwohours.

Insertgraph

(a). Ifthenormalglucoselevelinahealthypersonisbetween80and100mgper

100mlofblood,whichoneofthegraphsrepresentsthedataforapersonwho

is

(i). Healthy (1mark)

(ii). Mildlydiabetic (1mark)

(iii). Severelydiabetic (1mark)

(b). WhenwasthebloodglucoselevelinpersonBequaltothatofpersonA?(2

marks)

(c). AccountforthelevelofglucoseinpersonC.

(i). Duringthefirst30minutes

(ii). Between60and120minutes

(d). AccountfortheglucoselevelinpersonBattheendoftwohours

(4marks)

(e). Whatisthebiologicalsignificanceofmaintainingarelativelyconstantsugar

levelinahumanbody?
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QUESTION6.

Inanexperiment900viableseedsofacertainplantspeciesweredividedintogroups

of100seedseach.Eachgroupofseedswasplacedatdifferenttemperaturesbut

sameconditionsofairandmoisture.Thepercentagegerminationwasdetermined

after10days.Thetablebelowshowspercentgerminationatvarioustemperatures.

TempO C 0 5 10 15 20 25 30 35 40
Percentagegermination 0 0 2 5 16 50 84 30 2

(a). Usingasuitablescale,drawagraphofpercentagegerminationagainst

temperature (6marks)

(b). Accountforpercentgerminationat

(i). 5OC (3marks)

(ii). 30OC (3marks)

(iii). 40OC (3marks)

(c). Explaintheroleplayedbyeachofthefollowingfactorsinthegerminationof

seeds

(i). Water

(ii). Air
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QUESTION7.

Abiologistcarriedoutastudytoinvestigatethegrowthofacertainspeciesof

herbivorousbonyfishandthefactorsinfluencingplantandanimallifeinfoursmall

lakesA,B,CandD.Thelakeswerelocatedinthesamegeographicalarea.Twoof

thelakesAandBwerefoundtocontainhardwaterduetothepresenceofhigh

contentofcontentofcalcium salts.LakesCandDwerefoundtohavesoftwater

withlowcontentofcalcium salts.Themeanbodylengthof2yearoldfish,amount

ofplantlifeandinvertebratebiomassineachlakeweredetermined.Thedatawas

asshowninthetablebelow.

Lakes Meanbody
lengthof2
yearoffish

(cm)

Type
of

water

Amount
ofplant

life(g/m3

ofwater)

Invertebratebiomass(g/m3of
water)

Insects Snails Crabs Worms
A. 31.2 Hard 1050 11 300 10 180
B. 28.6 Hard 950 72 100 9 90
C. 18.4 Soft 1.2 97 0 2 20
D. 16.3 Soft 0.5 99 0 1 10

(a). Describetheprocedurethatmayhaveusedtodeterminethemeanbody

lengthofthefish. (6marks)

(b). Whatarethelikelyreasonsforthedifferenceinthemeanbodylengthofthe

fishlivinginlakesAandD. (4marks)

(c). SuggestonereasonfortheabsenceofsnailsinlakesCandD (1mark)

(d). (i). NameanysixAbiotic(physical)factorsthatarelikelytoinfluencethe

plantandanimallifeinlakeA (3marks)

(ii). Explainhoweachofthefactorsnamedind(i)abovemayinfluencethe

plantandanimallifeinlakeA (6marks)
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QUESTION8.

Aninvestigationwascarriedoutbetween1964and1973tostudythechangesof

fishpopulationinacertainsmalllake.FourspeciesoffishA,B,CandDwerefound

toliveinthislake.

In1967,afactorywasbuiltnearthelakeandwasfoundtodischargehotwaterinto

thelakeraisingtheaveragetemperaturefrom 25OCand30OC.

In1967,sewageandindustrialwastefrom anearbytownwasdivertedintothelake.

In1969,dischargeofhotwater,sewageandindustrialwasteintothelakewas

stopped.

Thefishpopulationsduringtheperiodofinvestigationareshowninthetablebelow.

FISHSPECIES FISHPOPULATIONSDURINGPERIODOFINVESTIGATION
1964 1966 1968 1970 1971 1972 1973

A. 6102 223 20 106 660 4071 7512
B. 208 30 11 22 63 311 405
C. 36 100 0 0 0 0 0
D. 4521 272 23 27 79 400 617

(a). (i). Inwhichyearwerethefishpopulationslowest? (1mark)

(ii). Statethefactorsthatmighthavecausedthelowestfishpopulations

duringtheyearyouhavestatedina(i)above.

(iii). Explainhoweachfactoryouhavestatedina(ii)abovecouldhave

broughtaboutthechangesinfishpopulations (1mark)

(b). (i). WhatisthedifferenceintherateofpopulationrecoveryofspeciesA

andD? (1mark)

(ii). Suggesttwobiologicalfactorsthatcouldhaveledtothisdifference(2

marks)

(c). (i). Stateamethodthatmighthavebeenusedinestimatingthefish

populationsinthelake.

(ii). StateonedisadvantageofthemethodyouhavestatedinC(i)above.

QUESTION9.

Theamountofbloodflowthroughvariouspartsofamammalianbodywas
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measuredincubiccentimetresperminutesatrestandalsoduringdifferentphysical

activities.Theresultsareasshowninthetablebelow:

Bloodflowincm3/min
Partofbody Atrest During light

exercise
During strenuous
exercise

Heartmuscle 200 300 1050
Gut 1300 1000 400
Skeletalmuscle 1100 5050 23,000
Kidneys 900 650 250
Skin 400 1300 600

(a). Calculatethepercentagechangeinthebloodflowthroughtheskeletal

muscleandgutwhenmammalwassubjectedtostrenuousexercisefrom rest

(i). Skeletalmuscle (2marks)

(ii). Gut (2marks)

(b). Accountforthedifferenceintheamountofbloodflowthroughthegutand

skeletalmuscle

(i). Atrest (4marks)

(ii). Duringstrenuousexercise (3marks)

(c). Howdoestheheartincreasebloodflowtosomepartsofthebodyduring

exercise? (2marks)

(d). Explaintheresultsobtainedfortheskin

(i). Atrest (2marks)

(ii). Duringlightexercise (2marks)

(e). Namethreesubstancesthatareremovedfrom thebodybythekidneys
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QUESTION10.

TwopersonsXandYdrunkvolumesofconcentratedsolutionofglucose.The

amountofglucoseintheirbloodwasdeterminedatintervals.Theresultsareshown

inthetable.

Time(minutes) Glucoselevelinblood(mg/1000cm3)
X Y

0 87 84
15 112 123
30 139 170
45 116 188
60 100 208
90 95 202

120 92 144
150 88 123

(a). Onthegridprovidedplotgraphsofglucoselevelinbloodagainsttimeonthe

sameaxes (7marks)

(b). WhatwastheconcentrationofglucoseinthebloodofXandYatthe20th

minute? (2marks)

(c). SuggestwhytheglucoselevelinpersonXstoppedrisingafter30minutes

whileitcontinuedraisinginpersonY.

(d). AccountforthedecreaseinglucoselevelinpersonXafter30minuteswhile

itcontinuedrisinginpersonY (2marks)

(e). Namethecompoundthatstoresenergyreleasedduringoxidationofglucose

(1mark)

(f). Explainwhathappenstoexcessaminoacidsinthebody
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QUESTION11.

InanexperimentmaizegrainsweresoakedindifferentconcentrationsofsolutionsX

andYfor24hours.Inthecontrolexperimenttheseedsweresoakedindistilled

waterforthesameperiodoftime.Theseedswereplacedonmoistcottonwoolin

differentPetridishes.Theywerelefttogerminateandgrowfor10daysafterwhich

thepercentagegerminationwasdetermined.Theaveragelengthsofshootsand

rootswerealsodetermined.TheresultswereasshownintableAandBbelow.

TableA.

Concentrationof
solutionX(%)

%
Germination

Growthofseedlingsafter10days
(Averagelengthinmm)
Shoots Roots

80 33 3 8
60 52 5 9
40 75 7 17
20 87 16 38
10 92 18 40

Distilledwater 95 28 64

TableB.

Concentrationof
solutionY(%)

%
Germination

Growthofseedlingsafter10days
(Averagelengthinmm)
Shoots Roots

80 0 0 0
60 0 0 0
40 12 3 4
20 42 4 5
10 90 12 42

Distilledwater 95 29 63

(a). WhatwastheeffectonsolutionXon

(i). Germinationofthemaizegrains (2marks)

(ii). Growthofmaizeseedlings (6marks)

(b). Comparethegrowthofseedlingswhosegrainswerepreviouslysoakedin

80%and10%ofsolutionY (3marks)

(c). Explainhowpercentagegerminationinthisexperimentwasdetermined(3

marks)

(d). From theresultsshownintablesAandB,whatconclusionscanbedrawn
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aboutsolutionXandY? (2marks)

(e). OtherthanmoistureandsolutionXandY,whatotherconditionswere

necessaryforgerminationofthemaizegrains?(2marks)

(f). Statetwowaysinwhichindoleaceticacid(IAA)influencesgrowthinplants

(2marks)
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QUESTION12.

Inanexperimenttoinvestigatetheeffectofheatongerminationofseeds,eleven

bagseachcontaining50beanseedswereplacedinawaterbathmaintainedat90OC.

Afterevery2minutes,abagwasremovedandtheseedscontainedinitplanted.The

numberthatgerminatedwasrecorded.Theprocedureusedforthebeanswas

repeatedforAcaciaseeds.Theresultsobtainedwereasshowninthetablebelow.

Time(min) Numberofseedsthatgerminated

Beanseeds Acaciaseeds

0 50 0

2 50 0

4 46 1

6 35 2

8 10 28

10 1 36

12 0 41

14 0 44

16 0 47

18 0 48

20 0 50

(a). Usingasuitablescaleandonthesameaxesdrawgraphsoftimeinhotwater

againstthenumberofseedsthatgerminatedforeachplant

(8marks)

(b). (i). Afterhowmanyminuteswouldyouexpect50%ofAcaciaseeds

exposedtothehotwatertogerminate? (1mark)

(ii). Whatwastheminimum numberofminutesafterexposureofbeanseedsto

hotwaterwastherenogermination? (1mark)

(c). (i). From thegraphs,whichoneofthetwotypesofseedswasmore

sensitivetoheatinfluenceongermination? (1mark)

(ii). Giveareasonforyouranswerinc(i)above (1mark)
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(d)Explainwhytheabilityofthe

(i). Beanseedstogerminatedeclinedwithtimeofexposuretoheat

(2marks)

(ii). Acaciaseedstogerminateimprovedwithtimeofexposuretoheat

(3marks)

(d). Whatwouldbeexpectedifthetemperatureofthewaterwasmaintainedat(i).

100OC (2marks)

(ii). 5OC (2marks)
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QUESTION13.

Thegraphbelowrepresentsincreaseinthenumberofyeastcellsoveraperiodof48

minutes.

Insertgraph

(a). Namethetypeofcurveshown (1mark)

(b). Determinethenumberofyeastcellsafter26minutes(1mark)

(c). Workouttherateofcelldivisionbetween24and28minutes(2marks)

(d). Afterhowlongwasthepopulationofyeastcells128?(1mark)

(e). Namethephaseofthecurvelabelled (1mark)

(i). AtoB

(ii). BtoC (2marks)

(f). GivereasonsfortheshapeofthegraphbetweenpointsCandD(3marks)

(g). Statefivefactorswhichwouldcausehumanpopulationgrowthtoassumethe

shapeofthegraphcurvebetweenpointsBandC.(5marks)

(h). Describehowthequadratmethodcanbeusedtoestimatethepopulationof

variousspeciesofplantsinagivenhabitat. (5marks)
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QUESTION14.

Acultureofbacteriawasincubatedinnutrientagarat35OCsamplesweretakenat

intervalsinordertoestimatethenumberofbacteriainthepopulation.Thedata

obtainedisshowninthegraphbelow.

Insertgraph

(a). Whenwasthepopulationofbacteria750million? (2marks)

(b). Accountfortheshapeofthegraphbetween

(i). AandB (3marks)

(ii). BandC (4marks)

(iii). CandD (2marks)

(c). GivethreereasonsfortheshapeofthecurvebetweenDandE (2marks)

(d). (i). Suggestwhatwouldhappentothepopulationofthebacteriaifthe

temperaturewasloweredto0OCafterincubating(1mark)

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

(e). Givethreereasonswhyitisimportanttocontrolhumanpopulationgrowth

rateinKenya. (3marks)
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QUESTION15.

Anexperimentwascarriedouttodeterminethegrowthratesofavarietyofbamboo

andavarietyofmaizeplantsintwoadjacentplots.Theaverageheightandaverage

dryweightofplantsfrom thetwopopulationsweredeterminedoveraperiodof

twentyweeks.Thedataisasshowninthetablebelow.

Ageinweeks BAMBOO MAIZE

Averageheight

(m)

Average

weight(gms)

Averageheight

(m)

Average

weight(gms)

2 1.3 52 0.3 20

4 4.0 182 0.5 29

6 8.2 445 0.8 57

8 12.1 682 1.2 78

10 13.9 801 1.7 172

12 14.1 957 1.9 420

14 14.3 1025 2.1 704

16 14.4 1062 2.1 895

18 14.6 1127 2.1 926

20 14.6 1229 2.1 908

(a). Betweenwhichtwoweeksdidthegreatestincreaseinweightoccurin (i).

Bambooplants (1mark)

(ii). Maizeplants (1mark)

(b). (i). Whichofthetwotypesofplantshadahigherproductivitybytheendof

theexperiment? (1mark)

(ii). Giveareasonforyouranswerinb(i)above

(c). Betweenweeks14and18,theaverageheightofthemaizeplantsremained

constantwhiletheaveragedryweightisincreased.Explainthisobservation.

(4marks)

(d). Suggesthowthechangeintheaveragedryweightinbambooandmaize
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plantswouldhavebeenatweek22iftheexperimentwascontinued.

(2marks)

(i). Bamboo

(ii). Maize

(e). Whywasitappropriateinthisexperimenttouse

(i). Dryweightinsteadoffreshweight

(ii). Weightandheight

(f). Describehowtheaverageheightandaveragedryweightoftheplantswere

determinedinthisexperiment.

Averageheight (2marks)

Averagedryweight (4marks)

(g). Giveareasonwhysecondarythickeningdoesnotoccurinbambooandmaize

plants. (1mark)
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QUESTION16.

Ahungrypersonhadamealwhichtheconcentrationofglucoseandaminoacidsin

thebloodweredetermined.Thiswasmeasuredhourlyasthebloodpassedthrough

thehepaticportalveinandtheiliacveinintheleg.Theresultswereasshowninthe

tablebelow.

Time(hours) Concentrationofcontentsin

hepaticportalvein(mg/100ml)

Concentrationofcontentsin

theiliacveinoftheleg

(mg/100ml)

Glucose Aminoacids Glucose Aminoacids

0 85 1.0 85 1.0

1 85 1.0 85 1.0

2 140 1.0 125 1.0

3 130 1.5 110 1.5

4 110 3.0 90 3.0

5 90 2.0 90 2.0

6 90 1.0 90 1.0

7 90 1.0 90 1.0

(a). Usingthesameaxesdrawgraphsofconcentrationofglucoseinthehepatic

portalveinandtheiliacveininthelegagainsttime. (7marks)

(b). Accountfortheconcentrationofglucoseinthehepaticportalveinfrom

(i). 0–1hour (2marks)

(ii). 1–2hours (3marks)

(iii). 2–4hours (3marks)

(iv). 5–7hours (2marks)

(c). Accountforthedifferenceintheconcentrationofglucoseinhepaticportal

veinandtheiliacveinbetween2and4hours. (2marks)

(d). Usingthedataprovidedinthetableexplainwhytheconcentrationofamino

acidsinthehepaticportalveintooklongertoincrease. (1mark)
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QUESTION17.

Anexperimentwascarriedouttoinvestigatehaemolysisofhumanredbloodcells.

Theredbloodcellswereplacedindifferentconcentrationsofsodium chloride

solution.Thepercentageofhaemolysedcellswasdetermined.Theresultswereas

showninthetablebelow.

Saltconcentrationg/100cm3(%) 0.33 0.36 0.38 0.39 0.42 0.44 0.48

Redbloodcellshaemolysed(%) 100 91 82 69 30 15 0

(a). (i). Usingagraphpaperplotagraphofhaemolysedredbloodcellsagainst

saltconcentration. (6marks)

(ii). Atwhatconcentrationofsaltsolutionwastheproportionof

haemolysedcellsequaltonon-haemolysedcells?(1mark)

(iii). Statethepercentageofcellshaemolysedatsaltconcentrationof0.45

percent (1mark)

(b). Accountfortheresultsobtainedat

(i). 0.33percentsaltconcentration

(ii). 0.48percentsaltconcentration

(c). Whatwouldhappentotheredbloodcellsiftheywereplacedin0.50percent

saltsolution? (1mark)

(d). Explainwhatwouldhappentoonionepidermalcellsiftheywereplacedin

distilledwater. (5marks)
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QUESTION18.

Thenumbersofdifferenttypesofanimalssupportedbyasquarekilometreintwo

terrestrialecosystemsareshowninthetablebelow.

Typeofecosystem Typeofanimal Numberofanimalssupported

persquarekm.

AcaciaSavannah

Domesticanimals

Cattle

Goats

Sheep

7

30

10

Wildanimals

Thomson’sgazelles

Eland

Wildbeast

450

20

60

Bushland

Domesticanimals

Cattle

Goats

Sheep

2

15

5

Wildanimals

Thomson’sgazelles

Eland

Wildbeast

200

12

10

(a). (i). Whichdomesticanimalisbetteradaptedtobothecosystems?

(1mark)

(ii). Giveareasonwhytheanimalin

(b). (i). Aboveisbetteradoptedtothetwoecosystems(1mark)

(c). Whyarecattleandsheepfewerinthebushlandthaninthesavannah?
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(1mark)

(d). (i). Namesuitablemethodsthatwereusedtoestimatethepopulationof

domesticanimals (1mark)

(ii). Giveareasonwhythemethodnamedforwildanimalsinc(i)aboveis

suitable (1mark)

(d). Statethreemethodswhichcouldbeusedtodeterminethedietofwild

animalsinanecosystem (3marks)

(e). Namefourbioticfactorsthatcouldhaveregulatedtheanimalpopulationin

bothecosystems. (4marks)

(f). Statefourhumanactivitiesthataffectpopulationsofanimalsingameparts

(4marks)

(g). Whatistheimportanceofnationalparkstoanation?(3marks)
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QUESTION19.

Anexperimentwascarriedouttoinvestigatethenutritionalvalueoftwodrypowder

animalfeedsXandYoveraperiodofsixmonths.Twenty5monthsoldcastrated

goatswereused.ThegoatsweredividedintotwoequalgroupsAandB.The

animalsingroupAwerefedonfeedXthroughouttheexperimentwhilethoseof

groupBwerefeedonfeedY.

Thefeedsweresupplementedwithdryhayandwater.Theaveragebodyweightof

eachgroupofgoatsandtheweightofthedrypowderfeedsweredeterminedand

recordedeachmonth.

Thefaecesproducedbyeachgroupwasdriedandweightedandtheaveragedry

faecaloutputpermonthwasrecorded.

Theresultsareshownbelow.

Monthssince

commencementof

theexperiment

GROUPA GROUPB

Averagetotal

weightof

goats(Kg)

Average

weightof

totalfeed

(Kg)

Average

monthly

dry

faecal

output

(Kg)

Average

total

weightof

goats

(Kg)

Average

weightof

totalfeed

(Kg)

Average

monthly

dry

faecal

output

(Kg)

0 20.4 26.7 10.5 20.5 35.4 16.5

1 22.5 27.5 10.7 19.4 34.3 17.7

2 24.5 25.8 10.3 19.0 35.2 17.2

3 26.3 18.5 8.8 18.5 36.1 17.5

4 28.0 16.6 7.2 17.1 36.0 16.9

5 29.4 16.3 6.0 16.3 35.8 16.8

6 29.5 16.1 5.6 15.6 35.0 16.6

(a). Whatistherelationshipbetweentheamountoffeedandthefaecaloutput?

(1mark)
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(b). WorkouttheaverageincreaseinweightfortheanimalsingroupAduring

(i). Thefirstfourmonths (2marks)

(ii). Thelasttwomonths (2marks)

(c). AccountfortheaverageincreaseinweightforthegoatsingroupAduring

(i). Thefirstfourmonths (1mark)

(ii). Thelasttwomonths (2marks)

(d). (i). Whichofthetwofeesismorenutritious? (1mark)

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

(e). Statefourusesofdigestedfoodinthebodiesofanimals.(4marks)

(f). Statefourusesofwaterinthebodiesofanimals (4marks)
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QUESTION20.

Threetwigsofapproximatelythesameleafsurfaceandfrom thesameplant

specieswereusedinanexperimentandtheirratesoftranspirationmeasured.Each

twigwastreatedasfollows:

Twig1wascompletelycoveredwithpolythenebag

Twig2waskeptneararotatingfan

Twig3waskeptinopenstillair

Theaveragereadingofeachtwigwasrecordedasshownintablebelow.

Timeofthedayin

hours

Distancemovedbyairbubble(mm)

Twig1 Twig2 Twig3

08.00 2.0 2.0 2.0

09.00 2.4 3.0 2.5

10.00 2.6 4.2 3.4

11.00 2.7 5.4 4.4

12.00 2.8 7.1 5.5

13.00 2.9 9.6 7.0

14.00 2.9 13.1 9.5

15.00 2.9 16.6 11.5

16.00 2.9 18.1 13.0

17.00 3.0 19.0 13.6

18.00 3.1 19.0 13.6

(a). Usingasuitablescaleandonthesameaxesplotgraphsforthethreetwigs

(8marks)

(b). Nametheinstrumentthatwasusedtomeasuretherateoftranspirationinthe

twigs (1mark)

(c). (i). Nametheenvironmentalconditionsthatbroughtaboutthedifference

inratesoftranspirationintwigs1and2 (2marks)
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(ii). Explainhowtheconditionsstatedinc(i)aboveaffecttherateof

transpirationintwigs1and2 (3marks)

(d). Whatwasthepurposeoftwig3intheexperiment? (1mark)

(e). Statetheadvantagesoftranspirationtoamesophyte.(2marks)



BIOLOGYDATAANAALYSISQUESTIONS Page28

QUESTION21.

Somestudentsusedamodeltodemonstratetheeffectofsweatingonhumanbody

temperature.TwoboilingtubesAandBwerefilledwithhotwater.Thetemperature

ofwaterinthetubeswastakenatthestartoftheexperimentandthenat5minutes

interval.ThesurfaceoftubeAwascontinuouslywipedwithapieceofcottonwool

soakedinmethylatedspirit.Theresultsobtainedareshowninthetablebelow.

Time(minutes) TemperatureO Cintubes

A B

0 80 80

5 54 67

10 40 59

15 29 52

20 21 47

25 18 46

(a). Onthesameaxesplotgraphsoftemperatureofwaterinthetubesagainst

time (7marks)

(b). AtwhatratewasthewatercoolingintubeA? (2marks)

(c). WhywastubeBincludedinthesetup (1mark)

(d). AccountfortherateofcoolingintubeA (1mark)

(e). StatetwoprocessesofheatlossintubeB (2marks)

(f). WhatwouldbetheexpectedresultsintubeAwasinsulated?(1mark)

(g). Whatwouldtheinsulationbecomparabletoin:

(i). Birds (1mark) (ii). Mammals (1mark)

(h). Namethestructuresinthehumanbodythatdetects

(i). Externaltemperaturechanges (1mark)

(ii). Internaltemperaturechanges (1mark)

QUESTION22.

Duringgerminationandgrowthofacereal,thedryweightofendosperm,theembryo
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andthetotaldryweightweredeterminedattwodayintervals.

Theresultsareshowninthetablebelow.

Timeafter

planting(days)

Dryweightof

endosperm (mg)

Dryweightof

embryo(mg)

Totaldry

weight(mg)

0 43 2 45

2 40 2 42

4 33 7 40

6 20 17 37

8 10 25 35

10 6 33 39

(a). Usingthesameaxis,drawgraphsofdryweightofendosperm,embryoand

thetotaldryweightagainsttime.

(b). Whatwasthetotaldryweightonday5?

(c). Accountfor

(i). Decreaseindryweightofendosperm from day0today10

(ii). Increaseindryweightofembryofrom day0today10

(iii). Decreaseintotaldryweightfrom day0today8

(iv). Increaseintotaldryweightafterday8

(d). Statetwofactorswithintheseedandtwooutsidetheseedthatcause

dormancy

(i). Withintheseed

(ii). Outsidetheseed

(e). GivetwocharacteristicsofMeristematiccells.

QUESTION23.

ThetablebelowshowsthenumberoftwospeciesofwildgamesinNairobiNational

Parkoveraperiodofoneyear.Thepopulationsofanimalsweremadeonmonthly

basis.
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Month Giraffe Zebra

July1978

August

September

October

November

December

January1979

February

March

April

May

June

July

96

79

75

87

93

99

120

96

99

71

135

104

135

239

585

895

755

480

80

216

330

293

230

88

452

1,275

(a). (i). Whichwildgamewasgreatlyaffectedbyclimaticchangesoverthe

periodofstudy?

(ii). Giveareasonforyouranswerina(i)above.

(b). (i). Nameasuitablemethodthatwasusedtoestimatethepopulationof

thetwospeciesofwildgame

(ii). Giveareasonwhythemethodnamedinb(i)aboveissuitable

(c). Accountforthestablegiraffepopulationduringthetimeofstudy

Giraffesarebrowsers.Theyfeedonacaciawhicharedroughtresistant.

(d). Namefourbioticfactorsthatcouldhaveregulatedthepopulationofzebras

duringperiodofstudy

(e). WhatistheimportanceofhavingNationalParkstoanation?
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QUESTION24.

Anexperimentwascarriedouttoinvestigatethepopulationgrowthofmiceunder

laboratoryconditions.Theprocedurewasasfollows:Twentyyoungmicewere

placedinacage.Theamountoffoodavailabletothemiceeachdaywaskept

constant.Theresultsobtainedwereasshowninthetablebelow.

Timeinmonths 0 2 4 6 8 10 12 14 16 18

Numberofmice 20 20 65 115 310 455 450 190 145 160

(a). Usingasuitablescale,plotagraphofnumberofmiceagainsttime

(b). Withreferenceofthegraph,accountforthechangesinmicepopulation

between

(i). 0to2months

(ii). 2to10months

(iii). 10to12months

(iv). 12to16months

(c). (i). Betweenwhichtwomonthswasthepopulationchangegreatest?

(ii). Calculatetherateofpopulationchangeovertheperiodyouhavegiveninc(i)

above.

(d). Whatpopulationchangeswouldbeexpectediftheinvestigationwascontinue

forafurther24months.

(e). TheGovernmentofKenyaisverymuchconcernedabouttheincreased

populationinthecountryandhowtheincreasecanaffectthesocio-economic

statusoftheKenyapeople.

StatefivewaysinwhichtheGovernmentistryingtoimprovetheeconomyof

thecountryandthelifeofthecommonmaningeneral.
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QUESTION25.

Thetablebelowshowsthepercentageofsucroseinsugarcaneatdifferentstagesof

growth.

WEEKOFGROWTH PERCENTAGEOFSUCROSE

1

2

5

16

20

25

30

35

11.5

12.0

13.5

15.2

14.9

13.8

13.5

13.0

(a). (i). Onthegraphpaperprovideddrawalinegraphusingthedata

(ii). Whatisthepercentageofsucroseduringthe13thweek?

(iii). Whatconclusioncanbedrawnfrom thegraphaboutthebesttimefor

harvestingsugarcane?

(b). (i). Differentregionsofaplantgrowatdifferentrates.Describehowyou

wouldusethestem ofanamedpottedseedlingtotestthetruthofthis

statement.

(ii). Whatprocessdocellsundergotobringaboutgrowthanddevelopment

ofaplant?

(iii). Namefourplanthormonesthatinfluencegrowthanddevelopmentin

plants.

(c). Explainhowsucroseisdigestedabsorbedandassimilatedinman.
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QUESTION26.

Anexperimentwasdonetofindouttheeffectoflightintensityontherateof

photosynthesis.Thelightintensityinthetableisinarbitraryunitsandtherateof

photosynthesiswasdeterminedbymeasuringthevolumeofoxygengivenoutincm3

inagiventime.Theresultsareshownbelow.

Lightintensity 1 2 3 4 5 6

Rateofphotosynthesis 25 60 75 80 80 80

(a). (i). Usingtheabovedataplotagraphoftherateofphotosynthesisagainst

lightintensity

Total6marks

(ii). From yourgraphwhatistheoptimum lightintensity?

(b). Otherthantheabovefactornamefourotherfactorsthataffecttherateof

photosynthesis.

(c). Brieflyexplaintwowaysinwhichlightfacilitiestheprocessofphotosynthesis

(d). Howisaherbivorelikeacowadaptedtoitsmodeofnutrition?
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QUESTION27.

Inanexperiment,Tradescantiaplantswithpurplesleaveswerekeptinthedarkfor

aboutonehour.Stripsofleavesapproximately5mm by12mm from theseplants

werethencutandfloatedwiththelowerepidermisdownontheexperimental

solutionsinPetridishes.Oneexperimentalsolutionwas15mM potassium chloride

andtheotherwas150mM sodium chloride.Thedisheswerethenplacedinlightand

thetemperaturekeptat20OCafter5minutes,aleafstripwasremovedfrom each

experimentalsolution,quicklyblotteddryandthepercentagenumberofopen

stomatawasfoundaftercountingunderamicroscope.Thisprocedurewas

repeatedwithotherstripsfrom thesameexperimentalsolutionsatintervalsof10

minutes.Theresultsareshowninthetablebelow.

Time(minutes,floatingonsolution 5 15 25 35 45 55

%openstomatainKCLsolution(15mm

concentration)

0 0 20 76 82 86

%openstomatainNaClsolution

(150mm concentration)

0 0 6 22 42 45

(a). Plotgraphsusingthesameaxesandsuitablescaleforthepercentageof

openstomataagainsttimefortreatmentineachofthesolutions,potassium

chlorideandsodium chloride.

(b). Whywasitnecessarytokeeptheplantsinthedarkforaperiodoftimebefore

theexperiment?

(c). Usingthegraphsyouhaveplotted,givepossibleexplanationsforthe

behaviouroftheguardcellsduringthisexperiment.

(d). Whatdoyourthinkwouldhappeniftheexperimenthadbeencarriedoutinthe

dark?

(e). Withrespecttoleafstructureonly,statefivewaysinwhichplantslivinginarid

areasminimizeexcessivelossofwater.
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QUESTION28.

Inanexperimentthreehealthyrabbitswerefedonequalamountsofcarbohydrates.

Afteronehourtheglucoseconcentrationinthebloodwasmeasuredat30minutes

intervalsforthreehours.Theresultswereasshowninthetablebelow.

Glucose

concentration

Initial 30mins 60mins 90mins 120mins 150mins 180mins

Rabbit

P 1.60 1.55 1.43 1.36 1.30 1.19 1.11

Q 1.49 1.39 1.39 1.32 1.27 1.20 1.09

R 1.57 1.39 1.33 1.27 1.18 1.10 0.99

Means 1.55 1.44 1.32 1.25 1.06

(a). (i). Calculatethemeanconcentrationofglucoseinmgpermlofbloodat

60and180minutes.Leavetheanswerinyourworking.Donotrecordyour

answersinthetable.

(ii). Onthegridprovidedplotagraphofthemeanglucoseconcentration

againsttime.

(iii). Whatwasmeanglucoseconcentrationinthebloodafter75minutes?

(iv). Whywasitnecessarytousethreerabbitsintheexperiment?

(v). Suggestareasonwhytheinitialconcentrationofglucoseinthethree

rabbitswasnotthesame

(vi). Accountforthedifferenceinmeanglucoseconcentrationduringthe

period

(b). Nametwoend–productsofdigestionotherthanthoseofcarbohydrates.

(c). Whatisthefateofglucosemanufacturedintheleavesofplants?

(d). Howdoesapersondiefrom carbonmonoxidepoisoning?

QUESTION29.
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Thechangesinimpalapopulationinanationalparkwasstudiedoveraperiodof30

yearsbetween1965and1995surroundingthenationalparkisaranchingareawhich

isaccessibletotheanimalsfrom thepark.Theimpalapopulationchangeswereas

showninthetablebelow.

Time 1965 1970 1975 1980 1985 1990 1995

Populationofimpala 500 800 2750 6500 10000 2750 2000

(a). Usingasuitablescale,drawagraphofthepopulationoftheimpalaagainst

time.

(b). Namethephaseofthecurvebetween

(i). 1965to1970

(ii). 1970to1985

(c). Accountfortheshapeofthegraphbetween

(i). 1970and1985

(ii). 1985and1990

(d). Suggesttwomethodsonewouldusetoinvestigatefeedinghabitsofimpala.
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QUESTION30.

Anexperimentwasdonetodeterminetheeffectonrateofurineproductionofaman

afterdrinkingonelitreofwater.Theresultsobtainedweretabulatedasshown

below.

Timeinhours 0 1 2 3 4 5 6 7 8

Rateofurineproduction

inml/hr

80 20 420 440 140 90 80 30 65

(a). Usingthedataabovedrawagraphshowingtheeffectontherateofurine

productionafterdrinkingonelitre. (6marks)

(b). Accountfortheproductionofurinebetween

(i). 1–2hours (2marks)

(ii). 3–4hours (2marks)

(c). Betweenwhichtimeintervalwastherateofchange (2marks)

(i). Highest:

(ii). Lowest:

(d). Inwhichwaysisthepituitaryglandinvolvedinthechangein(b)(i)above

(e). Givetwofunctionsofthemammaliankidney (2marks)

(f). Givetwocharacteristicsofthenephronsoffreshwateranimals(2marks)
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QUESTION31.

Anexperimentwascarriedouttoinvestigatetheeffectofhormonesongrowthof

lateralbudsofthreepeaplants.

Theshootsweretreatedasfollows:

ShootA–Apicalbudwasremoved

ShootB–Apicalbudwasremovedandgibberellicacidplacedonthecutshoot

ShootC–Apicalbutwasleftintact

Thelengthsofthebranchesdevelopingfrom thelateralbudsweredeterminedat

regularintervals.

Theresultsobtainedareshowninthetablebelow

Timeindays Lengthofbranchesinmillimetre

ShootA ShootB ShootC

0 3 3 3

2 10 12 3

4 28 48 8

6 50 90 14

8 80 120 20

10 118 152 26

(a). Usingthesameaxes,drawgraphstoshowlengthsofbranchesagainsttime.

(8marks)

(b). (i). WhatwasthelengthofthebranchinshootBonthe7thday?

(1mark)

(ii). Whatwouldbetheexpectedlengthofthebranchdevelopingfrom

shootAonthe11thday? (1mark)

(c). Accountfortheresultsobtainedintheexperiment (6marks)

GraphA:

GraphB:

GraphC:
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(d). WhywastheshootCincludedintheexperiment? (1mark)

(e). Whatistheimportanceofgibberrellicacidinagriculture? (1mark)

(f). Statetwophysiologicalprocessesthatarebroughtaboutbytheapplicationof

gibberellicacidonplants. (2marks)
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QUESTION32.

TwopersonsAandBweregivenanidenticalmealrichincarbohydrates.The

concentrationofinsulinintheirbloodwasthenmeasuresatregularintervalsfor150

minutes.Thetablebelowshowstheresults.

Time(mins) 0 15 30 45 60 75 90 105 120 135 150

Concentrationofinsulinin

bloodplasmaofpersonA

(units)

0.8 0.9 1.2 1.4 1.5 1.1 1.5 1.0 1.6 1.3 1.3

Concentrationofinsulinin

bloodplasmaofpersonB

(units)

1.2 1.2 7.5 7.8 8.0 6.7 6.7 5.2 4.2 3.2 3.0

(a). Onthesameaxes,drawgraphsofconcentrationofinsulinofpersonsAandB

againsttime. (7marks)

(b). (i). Whichpersonislikelytobeadiabetic (1mark)

Giveareasonforyouranswer (1mark)

(c). AccountfortheconcentrationofinsulinofpersonB (6marks)

0–15minutes

15–30minutes

(d). Apartfrom regulationofsugarlevelinblood,stateotherfunctionsoftheliver.
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QUESTION33.

Thedatabelowshowstherateofphotosynthesisatdifferenttemperaturesin

attachedleavesofthreeEastAfricanplants(Crotalaria,Gynandropsisand

Amaranthusspecies)respectively.Thethreespeciesweregrownoutsidewiththe

sameilluminationwhilewaterandcarbonIVoxidearenotlimitingfactorsinthe

experiment.

Therateofphotosynthesiswasexpressedintermsofcarbonivoxideuptakeinmg/

mm2/hratvarioustemperaturesasshowninthetablebelow.

TemperatureO C Rateofphotosynthesismg/mm2/hr

Gynandropsissp Crotalariasp Amaranthussp

5

10

15

20

25

30

35

40

45

50

-

55

50

60

80

85

80

73

66

2

20

40

49

64

48

45

42

31

15

-

-

10

27

42

55

54

50

45

40

11

(a). Usingthesameaxesandthedatagivenabovedraw,thegraphsoftherateof

photosynthesisagainsttemperature. (8marks)

(b). Usingthegraphin(a)above,indicatetheoptimum temperatureforthe

GynandropsisandAmaranthusspecies (2marks)

(i). Gynandropsis;

(ii). Amaranthus;

(c). GiveareasonwhyGynandropsisandAmaranthuscouldnotcarryout
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photosynthesisat5OC (1mark)

(d). Whatarethepossibleecologicalhabitatsofthefollowingplants

(2marks)

(i). Amaranthus:

(ii). Crotalaria:

(e). (i) Atwhattemperaturewastheamountofcarbonivoxidearoundtheleaf

ofGynadropsishighest? (1mark)

(ii). Whatrawmaterialisrequiredinthelightstageofphotosynthesis

(1mark)

(f). Namethepartsofthechloroplastinwhichthefollowingstagesof

photosynthesistakeplace (2marks)

(i). Lightstage: (ii). Darkstage:

(g). Stateonestructuraldifferenceandonesimilaritybetweenachloroplastanda

mitochondrion (2marks)

(i). Difference

(ii). Similarity

(h). Statetheroleoflightenergyinphotosynthesis (1mark)
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QUESTION34.

Aninvestigationwascarriedoutinamalariainfestedarea.Theresultobtainedwas

tabulatedasinthetablebelow.

Month J F M A M J J A S O N D

TypeA

Mosquito

400 300 250 200 200 150 180 300 500 720 900 500

TypeB

Mosquito

500 700 1000 700 520 400 400 500 300 250 200 400

No.of

malaria

cases

90 100 120 110 105 100 90 85 80 80 90 100

(a). Usingthedatagivendrawagraphusingthesameaxistorepresentthe

information. (8marks)

(b). (i). Duringwhatperiodoftheyearwastheleastnumberofmalariacases

treated? (1mark)

(ii). Duringwhatperiodoftheyearwasthehighestnumberofmalaria

casestreated? (1mark)

(c). (i). Whichofthetwotypesofmosquitoeswasresponsibleforthe

occurrenceofmalaria?

(ii). Givereasonsforyouranswerin(c)(i)above (2marks)

(d). Malariaparasiteistransmittedthroughavector.Namethisvectorandthe

parasite (2marks)

(e). Statefivewaysofcontrollingthevectorthattransmitsthemalariaparasite
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QUESTION35.

Inaninvestigation,16gand64gofmaizeflourwereplacedintwoseparateboxes

labelledAandBrespectively.Anequalnumberofflourbeetleswereintroducedinto

eachboxatthesametime.Bothboxeswerekeptundersimilarconditions.The

beetleswerecountedatintervalsandresultstabulatedasbelow.

Time(days) Numberofbeetles

A B

0 20 20

5 20 20

40 200 300

60 550 800

80 560 1300

100 650 1750

120 640 1600

135 650 1900

150 645 1500

(a). Usingthesameaxes,plottwocurvestorepresenttheresults (8marks)

(b). (i). Whatwasthenumberofindividualpopulationsinthetwoboxesonthe

90thday? (1mark)

(i). NumberinboxA (ii). NumberinboxB

(c). Onwhichdaywasthepopulationdifferencegreatest?(1mark)

(d). Accountfortheshapesofthetwocurvesbetween

(i). Day0and5 (3marks)

(ii). Day40and80

(e). Statethelimitingfactoronday120affectingbothcases. (1mark)

(f). Otherthanthelimitingfactorstatedin(e)above,givetwootherlimiting

factorsthatcanaffectthepopulationofbeetlesintheexperimentabove.
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QUESTION36.

Thetablebelowshowshowthequantitiesofsweatandurinevarywithexternal

temperature.

Externaltemperature 0 5 10 15 20 25 30 35

Urinecm3/h 100 90 80 70 60 50 40 30

Sweatcm3/h 5 6 10 15 30 60 120 200

(a). Plotthequantitiesofurineandsweatproducedagainsttheexternal

temperature.

(b). Atwhattemperaturearetheamountsofsweatandurineproducedequal?

(c). (i). Whathappenstotheamountofsweatproducedasthetemperature

rises?

(ii). Explainyourobservationinc(i)above

(d). Explaintheobservationmadeontheamountofurineproducedasthe

temperatureincreases.

(e). Explainhowhairandbloodvesselshelpintemperatureregulationwhenitis

cold.

(i). Hair

(ii). Bloodvessels
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QUESTION37.

Averagetemperatureofagroupofstudents,toadsandenvironmentweretakenat

intervalsoffourhoursandrecordedasshowninthetablebelow.Studythetable

belowandanswerthequestionsthatfollow.

Timeinhours 07.00 11.00 15.00 19.00 23.00 03.00 07.00

Temperature

inO C

Students 36.9 37.0 36.6 36.8 38.0 37.0 37.0

Toads 13.4 17.4 26.0 19.2 16.0 13.0 13.4

Environment 16.4 20.0 27.8 22.0 19.2 15.8 16.0

(a). Plotthecurvesofstudents,toads,andenvironmentonthegridprovided.

(b). (i). Commentontherelationshipoftoad’sbodytemperatureandthat

oftheenvironment.

(ii). Explaintherelationshipyouhavestatedinb(i)above.

(c). Explaintheadvantagethatthestudent’sbodyhasoverthatofthetoadin

relationtotheenvironmentaltemperature.

(d). Explaintheroleofthebrainintemperatureregulationinman.

(e). Theexperimentwasrepeatedusingaquaticfroginsteadofatoad.Thebody

temperaturevariationsofthefrogandthetoaddifferedgreatly.Explainthe

differenceintemperaturevariations.


