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O’LEVEL(SCIENCE)

CLASSDISCUSSIONQUESTIONS. 17/04/2018

BIOLOGY

Instructions MASTERallquestionsInallsections

SECTION A

1.Whichoneofthefollowingprocessesneedenergy?

A.Osmosis B.Diffusion C.Plasmolysis D.Activetransport

2.Whichofthefollowingpartsofthestem isresponsibleforsecondarythickeningthat
occursinmostdicotyledonousplants?

A.Pericycle B.xylem C.Vascularcambium D.Phloem

3.Whichoneofthefollowingismostlikelytobedeficiencyofmagnesium inplants?

A.Yellowingofleavesandstuntedgrowth

B.Poorrootgrowth

C.Weakstems

D.Yellowspottedleaves

4.Fructoseandglucosecondensetoform…

A.Lactose B.Maltose C.galactose D.sucrose

SECTIONB

5.Anexperimentwasperformedtofindouthowfastaplantphotosynthesizedasthe
concentrationofcarbondioxideintheairarounditwasvaried.Theresultswereshown
inthetable.

CO2concentration
byvolume(%)

Rateofphotosynthesis(arbitraryunits)
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Lowlightintensity Highlightintensity

0.00 0 0

0.02 20 33

0.04 29 53

0.06 35 68

0.08 39 79

0.10 42 86

0.12 45 89

0.14 46 90

0.16 46 90

0.18 46 90

a) Plottheresultsonthesamesetofaxesonagraphpaper. (10marks)

b) WhatisCO2concentrationinnormalair? (1marks)

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

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

…………………………………………………………

c) WhatistherateofphotosynthesisatthisCO2concentrationinhighlightintensity?
(2marks)

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

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

…………………………………………………………

d) i) Describetheshapeofthecurvefortherateatlowlightintensity.(3marks)

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

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

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

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

…………………………………………………………

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

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

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

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

………………

e) Whatistherelationshipbetweenlightintensityandtherateofphotosynthesis?
(1mark)

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

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

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

………………

f) Suggestonewaybywhichtherateofphotosynthesiscanbemeasured. (1mark)

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

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

…………………………………………………………

6. Anexperimentwassetuptocollectthegasproducedwhenagreenplant(elodea)

inwaterwithsodium bicarbonatewasilluminatedbylightfrom abulbinadarkroom.
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Whenthelightsourcewasplacedatdifferentdistances(yincreased)from theplant,the
followingresultswereobtained.

Distance(y)incm oflightsource
from plant

Volumeofgas(cm3/min)produced

2

4

6

8

10

12

14

16

1.00

0.50

0.35

0.25

0.20

0.18

0.16

0.12

(a)Usingagraphpaper,plotagraphofvolumeofagasproducedperminuteagainst
distanceofthelightsourcefrom theplant(y)
(6mks)

(b)Describetherelationshipbetweenthedistanceoflightsourcefrom theplantand
thevolumeofgasproducedperminute.
(2mks)

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

(c)Statethenameof

(i) Theprocessdescribed (1mk)

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

(ii) Thegasproducedbytheprocess (1mk)

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

(d)Howcantherateoftheprocessbedetermined? (1mk)

……………………………………………………………………………………………………
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(e)Whatwouldhappentothevolumeofthegasproducedperminuteif

(i) Sodium bicarbonatewascompletelyreplacedbydistilledwater?
(1mk)

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

(ii) Thetemperatureofwaterwasincreasedfrom 250Cto400C?
(1mk)

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

(f)Writedowntheequationtoshowthereactiontakingplaceinthewaterplant
(2mks)

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

(g)Apartfrom light,stateotherthreeconditionsandtheireffect/usetotheabove
process

Condition use (3mks)

(i)…………………………………………………………………………………………………………………………………………
……………………………………………………………

(ii)…………………………………………………………………………………………………………………………………………
…………………………………………………………….

(iii)…………………………………………………………………………………………………………………………………………
…………………………………………………………….

(h)Statetwolimitingfactorstotheaboveprocess
(2mks)

………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………....
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7.Thefigurebelowrepresentsbloodvessels,supplyingselectedorgans.Thearrowsshow

thedirectionofbloodflow.

(a)Namethelabelled(a)to(f) (3mks)

a………………………………………………………………………………………..

b………………………………………………………………………………………..

c………………………………………………………………………………………..

d………………………………………………………………………………………..

e………………………………………………………………………………………..

f………………………………………………………………………………………..

(b)Statethedifferencesinthecompositionofbloodinvessels.

(i) candg (2mks)

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.................................................................................................................................................

(ii) aandb (1mks)
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…………………………………………………………………………………………………………………………………………………………

………………………………………………………………

(iii) dandf (2mks)

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

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

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

…………………………………………………………………………………

(c)Explainthedifferenceinbloodpressureinbloodvesselsxandy

(2mks)

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

……………………………………………………………………….

8.Theequationbelowsummarizestheregulationofglucoseintheliver.

(a)NamethehormonesXandY (1mk)

(i)X……………………………………………… (ii)Y………………………………………………

(b)NametheglandwhichproducesXandY (½mk)

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

(c)Statethreeenzymesproducedbytheglandnamedin(b) (1½mks)

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

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

………

(d)Whatdiseaseisthepersonlikelytosufferfrom iftheglandnamedin(b)isfaulty?

(1mk)

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

(e)Fortreatmentofthediseasenamedin(d),Xisadministeredtothepatient

throughinjection.Whyisn’tXtakenthroughthemouth? (1mk)

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

…………………………………………………………

(f)Giveanyotherfourfunctionsoftheliver

(4mks) ………………………………………………………………………………………………………………………………………

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

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

………………………

(g)Namethebloodvesselthatconnectstheliverandtheileum (1mk)

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

Glucose Glycogen
X

Y
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9.Inanexperiment,twosetsofbeansAandBobtained.TheseedsinsetAwereboiledfor

30minutesandsoakedinformalin.TheseedsinsetBweresoakedfor24hours.The

twosetsofbeanswereseparatelyplacedinvacuum flasksAandB.Eachflaskwas

pluggedwithcottonwoolandathermometerinserted.Thetwoflaskswereclampedin

aninvertedpositionasshowninthefigurebelow.

(a)Whatwastheaim oftheexperiment?

(1mk)

…………………………………………………………………………………………………………...............
(b)ExplainwhythebeansinflaskAwere

(i)Boiledforthirtyminutes

(1mk)

…………………………………………………………………………………………………………..………………………………………………
…………………………………………………………………………….
(ii)Soakedinformalin
(1mk)

…………………………………………………………………………………………………………..………………………………………………
…………………………………………………………………………..
(c)WhywerethebeansinflaskBsoakedfor24hours?
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(1mk)
…………………………………………………………………………………………………………..……………………………………………
……………………………………………………………………………..

(d)Explainwhyintheexperiment;
(i)Vacuum flaskswereusedinsteadofconicalflasks?

(1½mks)

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

(ii)Theflaskswerepluggedwithcottonwoolinsteadofrubberbungs

(1½mks)

…………………………………………………………………………………………………………..……………………………………………
……………………………………………………………………………
(e)Statethreeconditionsthataffecttheprocessbeinginvestigatedintheexperiment.

(3mks)
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………..

10.Thediagram belowshowsthestructureofahumankneejoint.

(a)NamethepartsA–F (3mks)
A……………………………….. B………………………………..
C………………………………... D…………………………………
E………………………………… F………………………………….
(b)Whattypeofjointisthis?Giveareasonforyouranswer.

(2mks)
………………………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………………………
……………………………..
(c)StatethefunctionsofpartsCandE

(2mks)
C………………………………………………………………………………………………………………
E………………………………………………………………………………………………………………
(d)NamethebonesthatarticulatewithbonesAandFlabelledonthediagram

(2mks)
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………………………………………………………………………………………………………………………………………………………
………………………………………………………………………
(e)Statetheskeletalsystem ofthemammalianendoskeletontowhichthestructurein

thediagram belongs
(1mk)

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

SECTIONC

11.(a)Whataretheadaptationsofagillforgaseousexchange?
(5mks)

(b)Describethemechanism ofgaseousexchangeinabonyfish.
(10mks)

12.(a)Describeanexperimenttodemonstratephototropism inplantshootsincludingthe
control.
(10marks)

(b) Whatistheimportanceoftropicresponsestoplants(5marks?)

13.(a)Describethefollowingtypesofjointsgivingtwoexamples;
(6mks)

(i) Hingejoint
(ii) Ballandsocketjoint
(iii) Fixedjoint

(b)Withthehelpofdiagrams,explaintheactionofantagonisticmusclesinbringing
aboutflexingandstretchingoftheforelimbofman.
(9mks)

14(a)Statefourreasonswhybirdsfly? (2mks)
(b)Inwhichwaysarebirdsadaptedforflight.

(07mks)
(c)Withtwoexamplesineachcase,describethefollowingtypesofskeletalsystems.

(6mks)
(i) Endoskeleton
(ii) Exoskeleton
(iii) Hydrostaticskeleton

15.(a)Distinguishbetweenendothermicandectothermicorganisms (2mks)
(b)Whataretheadvantagesof
(i)Endothermic (3mks)
(ii)Ectothermicconditionsinanimals (2mks)
(c)Howdopoikilothermsrespondto;
(i) Increasedenvironmentaltemperatures? (4mks)
(ii) Decreasedenvironmentaltemperatures? (4mks)
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16a)Brieflydescribethedigestiveprocessesthattakeplacein
(i) theduodenum (5mks)
(ii) theileum (4mks)
(b)Howisileum adaptedtoitsfunction? (4mks)
(c)Howistheabsorbedfoodutilizedbytheanimal? (2mks)

17(a)Whatismeantbytheterm placentation? (1mk)

(b)Withtheaidofdiagrams,describethefollowingtypesofplacentationinfruits.

(14mks)

(i)Marginalplacentation

(ii)Axileplacentation

(iii)Freecentralplacentation

(iv)Parietalplacentation

18.(a)Describeanexperimenttoshowthataleafexposedtosunlightmanufacturesstarch

fortheplant. (11mks)

(b)Stateanyfourmodificationsofleavesforanyotherfunctions

(4mks)

19.(a)(i)Whatismeantbydiffusion? (2mks)

(ii)Whatfactorsaffecttherateofdiffusion? (5mks)

(b)Whatisthesignificanceofdiffusioninlivingorganisms?

(4mks)

(c)Comparediffusionandosmosis

(4mks)

20.(a)Explainhowaplantbenefitsfrom transpiration (4mks)

(b)Describehowplantsinaridareascontrolexcessivewaterloss.

(11mks)

END
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“MASTERINGBIOLOGY” Preparedby:KatumwesigyeAbert

SUMMARY SECTIONC Anycorrectionisaccepted

11.a).Adaptationsofagill

-HasGillbarthatprovidesanattachmentandsupporttothegillfilaments.

-Hasgillraker:Thesearehardprojectionsfrom thegillbar,thatprotectthegillfilamentby

filteringoutsandparticlesinwaterbeforereachingthegillfilament;

-Hasgillfilaments: Thesearesitesofgaseousexchangeinthefish;Theyarefinger-like

projectionsthatincreasethesurfaceareaforgaseousexchange;Theyhaveanetworkof

capillarieswhosebloodmovesintheoppositedirectionwithwater(countercurrentflow)to

maintainahighconcentrationgradientbycarryingawaythediffusedgases;Filamentshavea

thinmembranetoreducediffusiondistanceofgases; Theyarewellventilatedforeasy

diffusionofgases;Theyarenumeroustoincreasethesurfacearea;.

b).mechanism ofgaseousexchangeinfish

Inhalation

i.Themouthopens

ii.Thefloorofthemouthislowered

iii.Thevolumeinthemouthcavityincreases

iv.Thepressureinsidethemouthcavityreducesbelowtheatmosphericpressure

v. Waterrushesintothemouth

vi. Theoperculum bulgesoutbuttheoperculaflappressesontothebodyandremains

closed

vii. Volumeinthegillchamberincreases

viii. Pressuredecreasesinthegillchamber,allowinginwaterfrom themouthcavity

ix. Waterflowsoverthegillfilaments

x. Oxygendiffusesfrom waterthroughthegillfilamentsintothecapillaries

xi. Carbondioxidediffusesoutofthecapillariesintothewater
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Exhalation

i.Themouthcloses

ii.Thefloorofthemouthisraised

iii.Thevolumeinthemouthcavityreduces

iv.Thepressureinthemouthcavityincreases,forcingthewaterintothegillchambers

v. Theoperculum pressesinwards

vi. Thevolumeofthegillcavityreduceswhilethepressureincreases

vii. Theoperculaflapopens

viii. Waterisforcedoutofthegillchamber.

12a)Experimenttodemonstratephototropism inplantshoots.

Materials

2Pottedplants,2opaqueboxes,klinostatandRazorblade

Procedure

a)Gettwoopaqueboxesandusingarazorbladecutasmallholeononesideof

each.

b)Gettwopottedplantsofequivalentsize.

c)PlaceoneinboxAandanotherinboxBbutfixedonaklinostattoserveasthe

controlexperiment.Placebothboxesinlightandstarttheklinostattorotatethe

plantinboxB.

d)Leavetheexperimentfor3-4days.

Setup

Control

Observation:

TheshootinAbenttowardsthedirectionoflightwhilethatinBcontinuedtogrow

straight.Explanation:

Lightcomingfrom onedirectioninAmadethestationaryshoottobendtowardsthe

directionoflight.BecausetheshootinBwasrotatingonaclinostatallofitssides
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receivedequalamountsoflightandtherewasnoeffectongrowth.

Conclusion:

Theshootrespondspositivelytowardslight.

b).Importanceoftropismstoplants

1.Itenablesplantsleavestotrapmaximum sunlightbyenablingplantshootsto

growupright.

2.Itenablesplantstobecomefirmlyanchoredinthesoilbytherootsgrowing

towardstheground.

3.Itenablesplantrootstoabsorborobtainwaterwhichisnecessaryforplant

growth.

4.Itenhancesfertilizationinplantssincethepollentubesgrow towardsthe

chemicalsoftheembryosac.

5.Itenablesclimbingplantstogainsupportbytwinningaroundthesupport.

6.Tropismsallowplantpartstoalterdirectioninresponsetochangingconditions

intheenvironment.

13.a).typesofjoints

i) Hingejoint.Thisallowsmovementinoneplaneforexampleintheelbowofthehand,in

theknee,fingersandbetweenthejawandskull.

ii)Ballandsocketjoint:thisallowsmovementinalldirections.Thehipandshoulderjoints

areballandsocketjoints.

iii).Fixedjoints:Thesearejointswherenomovementispossibleforexamplethejointsintheskull

(sutures).

b).Movementofthearm attheelbow

Thecontractionofthebiceps(flexor)musclepullstheradius,whichcausesthearm tobe
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raised.Thiscausestheelbowtobend(flex)hencethebendingofthewholearm.

Whenthetriceps(extensor)musclecontracts,itpullstheulnathusstraighteningthearm.

ProtractorPullthebaseofthelimbforward.

Retractor
Pullthebaseofthelimb

backward

14.

a).birdsflyinorderto;

 Lookforfood

 Searchformates

 Avoiddangerandcatastrophes.

 Avoidcompetitionwithotheranimals

-Colonizenewareas

b)Adaptationsofbirdstofly

1.Theyhavehollowbones,whichmakethem lightinair.

2.Theyhavefeathersusedforflight.

3.Theyhavestreamlinedbodiesduetolackofexternalearsandfeathersfacebackward

enablingthem tominimizeairresistance

4.Theyhaveanefficientrespiratorysystem toprovidethenecessaryoxygenforrespirationby

possessingairsacs.

5.Theyhavelargeflightmuscles,whichmovewingsduringflight.

6.Theirforelimbsaremodifiedintowingstoprovidealargesurfaceareaforflight.

7.Theyhavegoodeyesighttododgeobstaclesandcorrectlyjudgedistanceonlanding.

8.Theyhaveanefficientcirculatorysystem forquicktransportofoxygenandnutrients.

9.Theyarewarm bloodedwithahighmetabolicratetoprovidetherequiredenergyforflight.

10.Theyhaveahighredbloodcellcountforefficienttransportationofoxygen.

11.Theyhavetheabilitytofoldlegsawayduringflighttoreduceairfriction.

c).

i).Endoskeleton

Thisisaskeletonfoundinsidethebodyofanorganism.It’smadeupmaterialscalledboneand

cartilages.

Cartilageissofterandelasticandit’sthefirstparttoform theskeletonintheembryosofall

vertebratesandit’sgraduallyreplacedbyboneasgrowthtakesplace.Man,birds;

ii).Exoskeleton

Thisisaskeletonfoundoutsidethebodyofanorganism.Theexoskeletonismadeupofchitin
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whichiscomposedofpolysaccharidesand proteinsthatmakeittoughandrigid.
Theexoskeletonisrigidandmadeupofnonlivingmaterial.Itdoesnotallowincreaseinsizeof

aninsectexceptforperiodswhenitisshadeduringmoulting.cockroach,housefly

iii)Hydrostaticskeleton

Thisisatypeofskeletonmadeupofawaterfilledcavity.Thecavityissurroundedbyasetof

antagonistic muscles the circularand longitudinalmuscles.Locomotion is caused by

compressionofthefluidunderhighpressurebyactionofmusclesonthefluidtoform arigid

surfacethatofferssupporte.g.inearthworms,hydra,seaanemonesetc.

15a).Endothermic/Homoithermicorganisms:

Endothermicorganismsarethosethatareabletomaintainaconstantbodytemperature

irrespectiveofthesurroundingenvironmentaltemperature.

Ectothermic/poiklothermicorganisms:

Theseareanimalsthatcannotmaintainaconstantbodytemperaturebuttheirtemperature

changeswiththatoftheenvironment.

b.i).advantagesofbeingendothermic

1.Theyare alwaysactive because theirtemperature ismaintained atan optimum

temperatureforenzymeactivity.

2.Theycanliveinawiderangeofenvironmentsi.e.bothhotandcold.

3.Theirmetabolicrateismaintainedatahighrateduetotheabilitytomaintaina

constantbodytemperature.

ii).Advantagesofbeingectothermic

1.Lowfoodconsumptionduetolowmetabolicrate.

2.Easytocontrolbodytemperaturebyonlybehavioralmeans.

c.i).Duringhotconditions,theyloseheatby.

1.Theyrestoncoldrockstoloseheatbyconduction.

2.Theyrestoncoldstonesandinshadestoloseheat.

3.Theyburrowincracksandloseheatbyradiation.

4.Aestivation.Thisisastateoflongrestbyburrowingundergroundorunderrocks
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duringhightemperatures.

5.Thermalgaping.Thisistheopeningofthemouthtolosewaterbyevaporation.This

resultsintocooling.Thermalgapingoccursincrocodilesandafewotherreptiles.

ii).Duringcoldconditions,theygainheatby;

1.Restingonhotrockstogainheatbyconduction.

2.Theyrestunderthesuntogainheatbyradiation.

3.Theyrestnearhotbodiestogainheatbyradiation.

4.Theyburrowinhotsandtogainheatbyconduction.

5.Baskinginthesuntogainheat.

6.Hibernation.Thisisastateoflongrestbyburrowingintocrevicesandholesduring

extremecoldness.

NOTE

Disadvantagesofbeingendothermic

1.Havingahighrateoffoodconsumptionduetohighrateofmetabolism.

2.Maintainingthebodytemperatureconstantrequiresmuchenergy.

Disadvantagesofbeingectothermic

1.Theyhavelimitedbodyactivityincoldenvironments.

2.Showresponsetostimuliduetolowmetabolicrate.

16

i).Intheduodenum

Thechymefrom thestomachenterstheduodenum insmallquantitiesatatimeregulated

bythepyloricsphincter.Thereareaccessorganswhichprovidesecretions.Theysecretbile

from thegallbladderandpancreaticjuicefrom thepancreas
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Thearrivaloffoodintheduodenum stimulatestheproductionofahormonecalledsecretinfrom the

pancreasandanotherhormonecalledcholecystokininwhichstimulatessecretionofbilefrom the

gallbladder.

Bileisproducedintheliverandstoredinthegallbladder.Itcontainsanumberofsaltswhichhavea

numberoffunctions:

1. TheyneutraliseacidicchymetoanalkalinepH

2. Theyemulsifyfats

3. Theyremoveexcretoryproductslikecholesterol

4. Theyreactwithfatsolublevitaminsandcholesteroltomakethem watersolubleand

henceeasiertoremove

Thesecretionsarealkalinethusstoppingtheactionofpepsinandprovidesanidealmedium

forenzymesinpancreaticjuicetowork.Pancreaticjuicecontainsanumberofenzymes

whicharecalledthepancreaticenzymes.

Enzymes Foodactedupon Products

Trypsin Proteins Peptides and Amino

acids

Pancreaticamylase Starch Maltose

Pancreaticlipase Lipids Fattyacidsandglycerol

ii).intheileum

Thisiswherefinaldigestiontakesplace.

Foodmovesdownfrom theduodenum intotheileum byperistalsis.

Thepresenceoffoodintheileum stimulatesthesecretionoftheintestinaljuice,succus

entericusbywallsoftheileum.

Succusentericuscontainsseveralenzymeswhich complete the processofdigestion

formingamilkyfluidsubstancecalledchyle(foodafterfinaldigestioniscalledchyle).

Enzymes FoodandUpon Products

Sucrase Sucrose Glucoseandfructose
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Maltase Maltose Glucoseandglucose

Lactase Lactose Glucoseandgalactose

Peptidase Polypeptides Aminoacids

Lipase Lipids Fattyacidsandglycerol

Thecompositionofchyleisagroupofsolubleendproductsofdigestionnamely;Glucose,

Fructose,Aminoacids,Glycerol,VitaminsandMineralsalts.

Trypsinisalsosecretedinaninactiveform,trypsinogentopreventitfrom digestingthe

duodenum walls.

b).Theileum showsvariousadaptionstosuittheprocessofabsorptionwhichincludes:

1. Itislong,wideandfoldedtoprovidealargesurfaceareaformaximum absorptionof

thesolublefoodsubstancesintothebloodstream.

2. Ithasnumerousfinger-likeprojectionscalledvilliwhichofferalargesurfaceareafor

maximum absorptionofsolublefoodsubstancesintothebloodstream.

3. Itsepithelium hastinyprojectionsonthecellscalledmicrovilliwhichfurtherincrease

thesurfaceareaforefficientfoodabsorption.

4. Ithasathinepithelium whichreducesthediffusiondistanceforthesolublefood

substancesintothebloodstream inordertoallowahighrateofdiffusion.

5. Ithasapermeableepithelium whichallowsmovementofsolublefoodsubstances

acrossitintothebloodstream withminimum resistance.

6. Eachvillushasadensenetworkofbloodcapillarieswhichofferalargesurfaceforthe

absorptionoffoodmaterialsandalsoallowstheabsorbedfoodmaterialstoberapidlycarried

awayfrom theabsorptionareawhichmaintainsasteepdiffusiongradientformorematerials

tobeabsorbed.

7. Eachvilluscontainsalacteal,abranchofthelymphaticsystem inwhichfattyacids

diffuseaswellasglycerol,andbecometransportedawayfrom thegut.

8. Itscellshavenumerousmitochondriatoproducesufficientenergyfortransportof

foodfrom theileum totheblood.

9. Itislinewithalotofmucustopreventself-digestion.
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c).Absorbedfoodutilized

1)Carbohydrates:(Glucose)

Glucoseismainlybrokendownintheprocessofrespirationtoprovideenergyforthebody’s

metabolicprocess.

ExcessglucoseisstoredasGlycogen(animalstarch);however,theliverhastheabilitytore-

covertbacktheglycogentoGlucoseinperiodsofstarvation.

2)Proteins

Aminoacidsareusedinthesynthesisofnewproteinsespeciallyregulatorslikeenzymes,and

hormones.

SomeAminoacidsareusedinbodygrowthandrepairandinabsenceofGlucoseandFats,

Aminoacidscaninsteadbeusedintheprocessofrespirationtoproduceenergy.

ExcessAminoacidsarenotstoredintheliver,theyareinsteaddeaminatedbytheliver

(removaloftheAminogroup)toform ureawhichisthenpassedontothekidneysand

excretedinurine.

Deaminationistheremovaloftheaminogroupfrom Aminoacidstoform urea(whichisa

toxicwasteproduct).

3)Lipids(Fattyacids&Glycerol)

FattyacidsandglycerolintheabsenceofGlucosecanbeoxidizedtoreleaseenergy.Fats

producemuchmoreenergycomparedtoglucoseconsideringthesameamountbymass.

Fatsareusedforbodyinsulationi.e.theypreventheatlossfrom thebodywhichisan

importanttemperatureregulatorymechanism.

Lipidsareusedintheformationofstructureslikethecellmembrane.

ExcessfatsandGlycerolarestoredundertheskinintheadiposetissue.

17.

a).PlacentationThisisthedistributionoftheplacentaeintheovaryorthearrangement

oftheseedsontheplacentawithintheovary.

b).Thetypesofplacentationasshowninthetablebelow.

Typeof

Placentation

Description Diagram
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Marginal Ovulesaresituatedatornear

themarginoftheovary

Beans,peas,cassia

Axile Ovules centrally located in

theovarywithovarydivided

intomanychambers.Orange

andtomato

Parietal Placentaisfoundontheinner

wallofthefruitandtheovules

areattachedontheinnerwall.

Passionfruitspawpaw,cocoa
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Freecentral Ovules located on the

projectionfrom thebaseofa

one chambered fruit.Green

pepper
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18a).Anexperimenttotestleafforstarch

Thepresenceofstarchisevidencethatphotosynthesishasbeentakingplace.Apparatus:

 Agreenleaf,

 waterbath,

 Iodinesolution,

 Water

 Ethanol(absolute alcohol(99%-

OH),

 beaker,

 white surface or

tile

Procedure:

1)Aleaffrom ahealthplantwhichhasbeenreceivingsunlightisremovedandplaced

inboilingwater(waterbath)forabout5minutes.Thissoftenstheleafcellwall

protoplasm andmakesitpermeabletoIodine.

2)Theleafisthenplacedinabeakercontaining99%alcoholandboiledusingawater

bathuntilallthechlorophyllisdissolvedout.Theleafbecomescolourlessandthis

makesdetectionofanycolourchangespossibleandeasier.

3)Theleafisthenwashedinhotwaterwhichsoftensit.

4)Theleafisnow spreadonawhitesurfacetileanddropsofiodineaddedonit.

Observation:

Ablueblackcolourshowsthatstarchispresent.

NOTE:Ifthebrowncolourofiodinepersists/remainsthisshowsthattheleaflacksstarchor

thestarchisabsent.
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Conclusion:

Thepresenceofstarchinaleafshowsthatphotosynthesiswastakingplace.

b).Modificationofleaves

Leavesofsomeplantshavebecomemodifiedtoperform otherfunctionsotherthan

photosynthesis.

1. Leaftendrils

Theseareslenderwirelikecoilstructuresusedasclimbingorgansinclimbersforsupport.

Theleafmaybepartlymodifiedintoatendril.

2. Leafspines

Thesearesharppointedstructuresofcertainplantsmodifiedfordefense.

3. Scaleleaves

Thesearethin,drymembranousstructuresusuallybrownincolourandsometimes

colourless.Theirmainfunctionistoprotecttheaxillarybudfrom mechanicalinjuryand

dryingout.Theyarecommonlyfoundonundergroundstems.E.g.scaleleavesof

onions,rhizomeandgarlic.

4. Insectivorousleaves

Thesearemodifiedleaveswhosefunctionistocaptureanddigestinsects.Suchplants

are called insectivorous plants.Pitcherplants grow in soilwith a deficiency of

nitrogen/nitrates.Theyobtainnitrogenfrom insects.E.g.Venusflytrap,butterwort,

sundew,bladderwort,nepenthes,andthepitcher.
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5. Bryophyllum leaves

Leaveshaveseriesofbudsattheendofvein.Thesebudsgrowintonewplants(plantlet)

whentheleafismature.

19.

a)i).DiffusionThisisthemovementofmoleculesfrom aregionoftheirhighconcentrationtoaregion

oftheirlowconcentration.

ii).Factorsaffectingtherateofdiffusion

1) Concentrationgradient

Concentrationgradientisthedifferenceinconcentrationbetweenthe2regionswhere

diffusiontakesplace.Thehighertheconcentrationgradientbetweenthetworegions,the

fasteristherateofdiffusion.

2) Temperature

Thehigherthetemperatureofthesubstances(molecules),thefasteristheratediffusion,

becausetemperatureincreasesthekineticenergyofmolecules.

3) Size/densityofmolecules

Thesmallerthemolecules,thefastertherateofdiffusion.Thedensertheparticle,thelower

therateofdiffusion.

4) Distanceoverwhichdiffusionoccurs

Theshorterthedistancebetweenthetworegionsofdifferentconcentration,thegreateris

therateofdiffusionlikethealveolioflungsortheepithelialliningsoftheileum arethinto

provideashortdistancefordiffusionthusincreasingtherateofdiffusion.

5) Surfaceareaoverwhichdiffusionoccurs

Thelargerthesurfaceoverwhichdiffusionistotakeplace,thefasteristherateofdiffusion
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e.g.diffusionsurfacesliketheileum havenumerousvillitoincreasetherateofdiffusion.

b).Significanceofdiffusiontoorganisms

i)Ithelpssubstancestomoveinandoutofcells.

ii)Plantroothairstakeupsomesaltsbydiffusion

iii).Unicellularmicroorganismslikeamoeba,takeinoxygenandpassoutcarbondioxide

throughthecellmembranebydiffusion.

iv).Digestedfoode.g.simplesugars,aminoacids,enterthebloodfrom thegutbydiffusion.

v).Oncedissolvedinblood,thefoodsubstancesdiffuseoutofthebloodintothecellswhere

theyareneeded.

vi)OxygendiffusesintobloodandCO2outofbloodinthelungsofmammalsandgillsoffish

bydiffusion.

vii)Wasteproductsofmetabolismse.g.nitrogencontainingsubstanceslikeurea,diffuseout

oftheanimalcellsintoblood.

20.a).Importanceoftranspiration(functions/advantages)

a) Resultsintheabsorptionofwaterand itsmovementup theplantto aid

processeslikephotosynthesis.

b) Contributiontomaintenanceofcontinuousstream ofwaterthroughoutthe

plant.

c) Transportedwaterkeepstheplantcellsturgidandcoolstheplant.

d) Resultsinthemovementofmineralsaltsuptheplantstowheretheyare

needed.

b).aridplantstoreducewaterloss.

i)Sheddingoffofleavesindeciduousplantstoreducetranspirationssincemost

ofitoccurfrom theleaves

ii)Reducingthenumber,sizeanddistributionofthestomataandonlyonlower

epidermis

iii) Structuraladjustments in stomata i.e.some plants have sunken

stomataandothershavehairystomatawhichreducesevaporationfrom them.
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iv) Reductioninleafstructurei.e.someplantleafarereducedtonarrowor

thorny/spinesstructuresthatreducesurfaceareaoverwhichtranspiration

occurs.

v)Rollingofleavestocreateahumidatmospherearoundthestomatainorderto

reducewaterloss.

vi) Possessiontothickcuticleoftheleavestopreventwaterlossthroughit.

vii) Thickleavesthatstorewater

viii) Changesintherhythm ofstomataopeningi.e.theycloseduringdayand

openatnightwhentemperaturesareverylow.

ix) Theyshedofftheirleavesinextremelyhotenvironmenttocutdown

waterloss.

x) Reversedopeningandclosingofstomata.Stomataopenatnightand

closeduringthedaywhenit’srateoftranspirationislikelytobehigher.

End

“Theskyisthelimit”


