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BIOLOGY
FORM1NOTES

INTRODUCTIONTOBIOLOGY
WhatisBiology?
Biologyisthebranchofsciencethatdealswiththestudyoflivingthings.InGreek,Bios
meanslifewhileLogosmeansknowledge.

Branchesofbiology
Therearetwomainbranches:

1.Botany:Studyofplants
2.Zoology:Studyofanimals

Theothersinclude:
1.Ecology:Studyoflivingthingsintheirsurroundings.
2.Genetics:Thestudyofinheritanceandvariation.
3.Entomology:Studyofinsects
4.Parasitology:Studyofparasites
5.Taxonomy:Studyofclassificationoforganisms
6.Microbiology:Studyofmicroscopicorganisms
7.Anatomy:Studyofstructureofcells
8.Cytology:Studyofcells
9.Biochemistry:Studyofchemicalchangesinsidelivingorganisms

Question
Nameatleastsixothersmallerbranchesofbiology(6marks).

ImportanceofBiology
1.Solvingenvironmentalproblemse.g.Foodshortage,poorhealthservices,

pollution,misuseofenvironmentalresourcesetc.
2.Choiceofcareerse.g.Medicine,Agriculture,publichealth,Veterinary,Animal

husbandry,Horticulture,Dentistryetc.
3.Acquiringscientificskillse.g.observing,identifying,recording,classification,

measuring,analyzing,evaluatingetc.
4.Internationalco-operatione.g.DevelopmentofHIV\AIDSvaccine,fightagainst

severeAcuterespiratorySyndrome(SARS),fighttosaveozonelayerfrom
depletion,managementofresourcesthroughinternationaldepletion.

Others
Helponstudyofothersubjects
Learnwhatlivingthingsaremadeupofandtheirbodieswork
Acquireknowledgeaboutplantandanimaldiseasesandtheirtreatment.
Knowtheeffectsofourbodiesondrugandsubstanceabuseandcankill.
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LearnaboutHIV\AIDSdiseasesandotherviraldiseasese.g.its
treatment—balanceddiets,properhygiene,spreading,sexualbehavior,
culturalpracticesetc.

Question
Listfiveprofessionaloccupationsthatrequirethestudyofbiology.(5marks)

Characteristicsoflivingthings;
1.Nutrition:Processbywhichlivingthingsacquireandutilizenutrients:plants

photosynthesize;animalsfeedonalreadymanufacturedfoods.
2.Respiration:energy-producingprocessoccurringinallthecellsoflivingthings.
3.GaseousExchange:wherelivingthingstakeinair(oxygen)andgiveout

air(carbonivoxide)acrossrespiratorysurfaces.
4.Excretion:Processbywhichwasteorharmfulmaterialsresultingfromchemical

reactionswithincellsoflivingthingsareeliminated.Excessofsuchmaterials
poisonlivingthings.

5.GrowthandDevelopment:Growth–istheirreversibleincreaseinsizeand
Mass.—Essentialforbodyfunction.Development–Irreversiblechangein
complexityofthestructureoflivingthings.

6.Reproduction:Processbywhichlivingthingsgiverisetonewindividualsofthe
samekind.

7.Irritability:Istheabilityoflivingthingstoperceivechangesintheirsurroundings
andrespondtothemappropriately.E.g.reactiontochangesintemperature,
humidity,light,pressureandtothepresenceofcertainchemicals.

8.Movement:Changeinpositionbyeitherapartorthewholelivingthing.
Locomotion–Progressivechangeinpositionbythewholelivingthing.Inanimals,
movementinclude;swimming,walking,running,flying.Inplants,closingof
leaves,foldingofleaves,closingofflowers,growingofshootstowardslightetc.

Question
1.Listfourusesofenergyobtainedfromtheprocessofrespiration.(4marks).
2.Listsixcharacteristicsoflivingthings(6marks).

Collectionofspecimens
Apparatusused

1.Sweepnet:forcatchingflyinginsects.
2.Fishnet:Fortrappingsmallfishandothersmallwateranimals.
3.Pooter:Forsuckingsmallanimalsfromrocksurfacesandtreebarks.
4.Baittrap:Forattractingandtrappingsmallanimalse.g.rats.
5.Pitfalltrap:Forcatchingcrawlinganimals.
6.Pairofforceps:pickingupsmallcrawlinganimalse.g.stinginginsects.
7.Specimenbottles:keepingcollectedspecimen.Largerspecimensrequire
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largebottles.
8.Themagnifyinglens:Instrumentusedtoenlargeobjects.Lensesarefound

inmicroscopeandthehandlens(magnifier).Itsframeismarkede.g.x8or
x10—indicatinghowmuchlargerwillbetheimagecomparedtoobject.

PrecautionsduringCollectionandObservationofspecimens
Collectonlythenumberofspecimenyouneed.
Donotharmthespecimensduringthecaptureorcollectionexercise.
Handledangerousorinjuriousspecimenswithcaree.g.stingingplantsor

insectsi.e.useforcepsorhandgloves.
Theteacherwillimmobilizehighlymobileanimals.(diethylether,formalin,

chloroform)
Donotdestroythenaturalhabitatofthespecimens.

Comparisonbetweenplantsandanimals
Plants Animals

1.Greenincolour(have
chlorophyll)

1.Lackchlorophyllthusfeed
onreadymadefood.

2.Theircellshavecellulose
cellwalls.

2.Cellslackcellulosecell
walls.

3.Respondslowlytochanges
intheenvironment.

3.Respondquickly.

4.Lackspecializedexcretory
organs.

4.Havecomplexexcretory
organs.

5.Donotmoveabout. 5.Moveaboutinsearchof
foodandwater.

6.Growthoccursinshootand
roottips.(apicalgrowth)

6.Growthoccursinallbody
parts9intercalarygrowth).

CLASSIFICATIONI

INTRODUCTION
Livingthingsarealsoknownaslivingorganisms.
Organisms(formsoflife)havedistinguishingcharacteristicsandthereforearegrouped.
TheMagnifyinglens
-Isusedforenlargingsmallobjects.

Procedureofitsuse
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Placetheobjectonthebench.
Movethehandlensfromtheobjecttotheeye.
Anenlargedimageisseen.

Drawingmagnification=Lengthofthedrawing/drawingLength
Lengthoftheobject/ActualLength

(Diagram)

Externalfeaturesofplantsandanimals
Externalfeaturesofplants

i) Rhizoidsasinmossplant.
ii) Frondsinferns.
iii) Roots,stems,leave,flowers,seeds,fruits,andconesinhigherplants.

Externalfeaturesofanimals
i) Tentaclesinhydra
ii) Feathersinbirds
iii) Shellsinsnails
iv) Wingsinbirds
v) Furandhairinmammals
vi) Scalesandfinsinfish
vii) Proglotidsintapeworms
viii)Mammaryglandsinmammals
ix) LocomotoryStructurese.g.limbsininsects
x) Bodypigmentation

Practicalactivity1
Tocollectandobserveanimalspecimens
Tocollectandobserveplantspecimens

Whatisclassification?
-Isanareaofbiologythatdealswiththegroupingoflivingorganismsaccordingtotheir
structure.Organismswithsimilarstructuresareputunderonegroupreferredtoasa
taxon—taxa(plural).
Thegroupingsalsoconsiderevolutionaryrelationships(phylogeny)—sinceallliving
organismshadacommonoriginatonetime.
Taxonomy—Scienceofclassification.
Taxonomist—Biologistwhostudiestaxonomy.

Needforclassification.
Reasons

1.Toidentifylivingorganismsintotheircorrectgroupsforreferenceandstudy
2.Tobringtogetherlivingorganismswithsimilarcharacteristicsbutseparate

thosewithdifferentfeatures.



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,College,HighSchool&PrimarysoftcopyNotes 0714497530 5

3.Toarrangeinformationoflivingorganismsinanorderlymanner.Thisavoids
chaosandconfusion.

4.Tounderstandtheevolutionaryrelationshipbetweendifferentorganisms

DiversityofLivingOrganisms
Organismswithsimilarcharacteristicsareplacedunderonegroupcalledtaxon

(taxa).
Thescienceofclassificationisknownastaxonomy.
Biologistswhostudytaxonomyarecalledtaxonomists.

HistoricalBackgroundofClassification
Longtimeagoclassificationwasartificialwherelivingthingswereclassifiedas

eitherplantsoranimals.
Plantswereclassifiedasherbs,shrubsandtrees.
Animalswerefurtherdividedintocarnivores,herbivoresandomnivores.
Todaymodernclassificationusesevolutionaryrelationshipsbetweenliving

organisms.

TaxonomicUnits
Aregroups(taxa)intowhichorganismsareplacedasamatterofconvenience.
Groupsarebasedonobservablecharacteristicscommoninthegroup.
Inaclassificationscheme(taxonomicunitsorgroups,ahierarchyofgroupsare
recognizedstartingwiththefirstlargestandhighestgroup;theKingdomtothe
smallestandlowestunit;thespecies.
Thereare7majortaxonomicunits.

KINGDOM

PHYLUM/DIVISION

CLASS

ORDER

FAMILY

GENUS
TheKingdom
TherearefiveKingdomsoflivingorganisms,namely:

1.KingdomMonera:bacteria
2.Kingdomprotoctista:algae,protozoa,amoeba,paramecium
3.KingdomFungi:Moulds,Yeast,Mushrooms
4.KingdomPlantae:Mossplants,ferns,maize,gardenpea,pine,meruoak,beanetc.
5.KingdomAnimalia:hydra,tapeworms,bees,humanbeingsetc.

SPECIES
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AkingdomisdividedintoPhylainanimalsordivisionsinplantsandsortsout
organismsbasedonbodyplanandform.
Planistheadaptationtoaspecialwayoflife.
TheClassisfurtherdividedintosmallgroups;Ordersusingstructuralfeatures.
Ordersaredividedintofamiliesusingstructuralfeatures,thenFamiliesintoGenera
(singulargenus)–basedonrecentcommonancestralfeaturesthatarelessadaptive.
Genusisdividedintospeciesi.e.kindofplant,oranimal.
Downthehierarchy,thenumberoforganismsineachgroupdecreasesbuttheir
similaritiesincreases.
TheSpeciesgroupmembersnaturallyinterbreedtoproducefertileoffsprings.
Minordifferencesareexhibitedinthespeciesgroupse.g.oncolouroftheskinin
humanbeingsandvarietiesofplants.
Thegroupsofthespeciesaretermedtoasvarieties,racesorstrains.
ClassificationofAhumanbeingandamaizeplant
TaxonomicunitHumanbeing maize bean
kingdom Animalia plantae plantae
Phylumor
division

Chordata Angiospermaphyta Angiospermae

class Mammalia monocotyledonae Dicotyledonae
order Primates Graminales Rosales
family Hominidae Graminaceae Leguminosae
genus homo zea Phaseolus
species sapiens mays Vulgaris

Scientificname Homosapiens Zeamays phaseolusvulgaris

ScientificNamingOfLivingOrganisms
PresentnamingwasdevelopedbycarolusLinnaeus18thc,whereorganismsweregiven
2namesinLatinlanguage.
Livingorganismshavetheirscientificnamesandcommonnamesi.e.localor
vernacularnames.
Scientificnamingusesthedoublenamingsystem—Binomialsystem.
Inbinomialsystem,anorganismisgivenboththegenusandspeciesname.
Binomialnomenclature(Double–namingsystem)-Istheassigningofscientificnames
tolivingorganismsgovernedbyadefinitesetofrulesrecognizedinternationally.

Principlesofbinomialnomenclature
a)Thefirst,genusname,shouldbeginwithacapitalletterandthesecondname,

species,shouldbeginorwritteninsmallletterse.g.
Lion----Pantheraleo
Leopard-----Pantherapardus
Domesticdog-----Canisfarmiliaris
Humanbeing---Homosapiens
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Maizeplant---Zeamays
LionandLeopardarecloselyrelated---Samegenusbutdistantlyrelated—different
species.

b)Thescientificnamesmustbeprintedinitalicsintextbooksandwherehand
writtentobeunderlinede.g.Pantheraleo.

c)Thespecificname(species)isfrequentlywrittenwiththenameofthescientist
whofirstadequatelydescribedandnamedtheorganisme.g.Phaseolusvulgaris
i.e.Vulgarisisthescientistwhodescribedandnamedthebeanplant.

d)BiologistsshouldgiveaLatinizednameforanewlydescribedanimalorplant
specieswhereLatinnameismissinge.g.
Meladogynekikuyuensis–Isascientificnameofanematodefromkikuyu.
Aloekilifiensis---AmemberofAloeceaefamilyfromKilifidiscovery.
Garinsogaparviflorawaweruensis---amemberofMacdonaldeyefamily
discoveredbyWaweru.

StudyQuestion1
Completethetablebelow

Taxon Lion Domestic
dog

GardenpeaNapier
grass

kingdom
Phylum/division
class
order
family
genus
species
Scientificname --------------------- --------------------------------------------------
---------------------
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THECELL
Introduction

Thecellisthebasicunitofanorganism.
Alllivingorganismsaremadeupofcells.
Someorganismsaremadeupofonecellandothersaresaidtobemulticellular.
Otherorganismsaremadeofmanycellsandaresaidtobemulticellular.
Cellsaretoolittletoseewiththenakedeye.
Theycanonlybeseenwiththeaidofamicroscope.

Themicroscope
Themicroscopeisusedtomagnifyobjects.

MicroscopeParts&Function

1.Eyepiece Containsamagnifyinglensthatfocusesthe
imagefromtheobjectiveintoyoureye.

2.CourseAdjust Forfocusingunderlowmagnification

3.FineAdjust Forfocusingunderhighmagnificationor
low
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4.LowPowerObjective Forlargespecimensoroverview

5.HighPowerObjective Fordetailedviewingorsmallspecimens

6.Specimenonglassslide Whatyouwanttolookat

7.Stage Supportsspecimenincorrectlocationto
lens

8.Condenser Focusesthelightonspecimen

9.Diaphragm(irisordisc) Regulatesamountoflightandcontrast

10.LightSource Illuminatesthespecimenforviewing

HandlingandCareoftheMicroscope
Thefollowingruleshouldbeobserved:
1.Usebothhandwhencarryingthemicroscope.Onehandshouldholdthebaseand

theotherholdsthelimb.
2.Neverplacethemicroscopetooclosetotheedgeofthebench.
3.Donottouchthemirrorandthelenseswiththefingers.
4.Cleandirtylensesusingsofttissue.
5.Cleanotherpartsusingasoftcloth.
6.Donotwetanypartofthemicroscope.
7.Makesurethelowpowerclicksintopositioninlinewiththeeyepiecebeforeand

afteruse.
8.Alwaysstorethemicroscopeinasafeplacefreefromdustandmoisture.

UsingtheMicroscope
1.Placemicroscopeonthebenchwiththestagefacingawayfromyou.
2.Turnthelowpowerobjectivelensuntilitclicksintoposition.
3.Ensurethediaphragmisfullyopen.
4.Lookthroughtheeyepiecewithoneeye.Adjustthemirrortoensuremaximum

lightcanpassthrough.
5.Placetheslidecontainingthespecimenonthestageandclipitintoposition.

Makesuretheslideisatthecentreofthefieldofview.
6.Againlookthroughtheeyepiecewhileadjustingthemirrortoensuremaximum

lightreachthespecimen.
7.Usethecoarseadjustmentknobtobringthelowpowerobjectivelenstothe

lowestpoint.Whileviewingthroughtheeyepiece,turnthecoarseadjustment
knobgentlyuntilthespecimencomesintofocus.
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8.Usethefineadjustmentknobtobringtheimageintosharpfocus.
9.Makeadrawingofwhatyousee.
10. Forhighermagnification,turnthemediumpowerintopositionandadjust

thefocususingthecoarseknob.Usethefineadjustmentknobforsharperfocus.
11. Forevenlargemagnifications,turnthehighpowerobjectivelensinto

position.Inthiscaseuseonlythefineadjustmentknobtobringdetailsinto
sharperfocus.

Magnification
Themagnifyingpowerisusuallyinscribedonthelens.
Tofindouthowmanytimesaspecimenismagnified,themagnifyingpowerof

theobjectivelensismultipliedbythatoftheeyepiecelens.
Iftheeyepiecemagnificationlensisx10andtheobjectivelensisx4,thetotal

magnificationisx40.
Magnificationhasnounits.
Itshouldalwayshavethemultiplicationsign.e.g.x40
Magnificationoftheobjectviewedunderthemicroscopeiscalculatedby;

Magnification=EyePieceLensMagnificationXObjectiveLensMagnification.
Iftheeyepiecelenshasthemagnificationofx5andthelowpowerobjectivelens

hasamagnificationofx10,thetotalmagnificationis5x10=50.
StudyQuestion1
Fillthetablebelow.
Eyepiecelens
maginification

Objectivelens
magnification

Totalmagnification

X5 X4
X10 X5
X10 X100

X40 X600
X10 X100

PracticalActivity1

CellStructuresasSeenUndertheLightMicroscope
Thefollowingcellorganellescanbeseenunderthelightmicroscope.

- Cellwall.
- Cellmembrane
- Cytoplasm
- Nucleus
- Vacuole.
- Chloroplasts.

CellStructureasSeenThroughtheLightMicroscope
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TheElectronMicroscope.
Itismorepowerfulthanthelightmicroscope.
Itcanmagnifyupto500,000timesandhashighresolvingpower.
Thehighresolvingpoweroftheelectronmicroscopeenablesittoseparate

objectswhichlieclosetooneanother.
Electronmicroscopeusesabeamofelectronsinsteadoflighttoilluminatethe

object.
CellStructuresasSeenUndertheElectronMicroscope
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TheCellOrganelles
i) Cellmembrane(PlasmaMembrane).
Ithasthreelayersi.e.onelayerofphospho-lipidlayersandwichedbetweentwo

proteinlayers.
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Itisflexiblewithporesandahsthefollowingmainfunctions.
a)Enclosesallthecellcontents.
b)Itallowsselectivemovementofsubstancesintoandoutofthecellsinceitis

semi-permeable.

ii) Cytoplasm
Itissfluidmediuminwhichchemicalreactionstakeplace.
Ithassomemovementcalledcytoplasmicstreaming.
Itcontainsorganelles,starch,glycogen,fatdropletsandotherdissolved

substances.

iii) Nucleus
Ithasdoublemembranecalledthenuclearmembrane.
Themembranehasporesallowingpassageofmaterialsintoandoutofthecell.
Nucleushasafluidcallednucleoplasminwhichthenucleolusandchromatinare

suspended.
Nucleolusmanufacturesribosomeswhilechromatincontainsthehereditary

material.

iv) Mitochondria(Mitochondrion)
Theyaresausageshapedandaretherespiratorysites.
Mitochondrionhastwomembranes.Innermembraneisgreatlyfoldedinto

cristaetoincreasethesurfaceareaforrespiration.
Cellsthatrequirealotofenergyhavelargenumberofmitochondriae.g.muscle

cell,spermcell,kidneycelletc.

v) EndoplasmicReticulum(ER)
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SomeendoplasmicreticulumshavegranulescalledRibosomesontheirsurfaces
hencereferredtoasroughendoplasmicreticulum.

Othersdonotcontainribosomeshencethenamesmoothendoplasmicreticulum.
Roughendoplasmicreticulumtransportproteinswhilethesmoothendoplasmic

reticulumtransportslipids.

vi) Ribosomes
ThesearesmallsphericalstructuresattachedtotheER.
Theyconsistofproteinandribonucleicacid(RNA).
Theyactassitesforthesynthesisofproteins.

vii) Lysosomes
Theycontainlyticenzymeswhichbreakdownlargemolecules,destroywornout

organellesoreventheentirecell.

viii)GolgiBodies(Golgiapparatus)
Theirfunctionistopackageandtransportglyco-proteins.
Theyarealsoassociatedwithsecretionofsynthesizedproteinsand

carbohydrates.

ix) Centrioles
Theyarerodshapedstructuresthatareusedincelldivisionandintheformation

ofciliaandflagella.
PlantcellslacktheCentrioles.

x) Chloroplasts
Theyareeggshapedandcontaintwomembranes.
Chloroplasthaschlorophyllwhichtrapslightenergytobeusedduring

photosynthesis.

xi) Vacuoles
Thisaresacsfilledwithafluidcalledcellsap.
Animalcellscontainsmallvacuoleswhileplantcellshavelargevacuoles.
Sapvacuolesstoresugarsandsalts.
Foodvacuolestoreanddigestfoodwhilecontractilevacuolesexcreteunwanted

materialsfromthecell.

xii) Cellwall
Itisarigidoutercoveroftheplantcellsmadeofcellulose.
Itgivestheplantcelladefiniteshapewhileprovidingmechanicalsupportand

protection.
Cellwallalsoallowswater,gasesandothermaterialstopassthroughit.

StudyQuestion3
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DifferencesbetweenPlantandAnimalCells
PracticalActivity3

PreparationandObservationofTemporarySlidesofPlantCells
Apieceofepidermisismadefromthefleshyleafofanonionbulb.Itisplacedon

amicroscopeslideandadropofwateradded.
Adropofiodineisaddedandacoverslipplacedontop.
Observationsaremade,underlowandmediumpowerobjective.
Thecellwallandnucleusstaindarkerthanotherparts.
Alabelleddrawingismade.

 Thefollowingarenoted:Nucleus,cellwall,cytoplasmandcellmembrane.

Observationofpermanentslidesofanimalcells
Permanentslidesofanimalcellsareobtainede.g,ofcheekcells,nervecellsand

musclecells.
Theslideismountedonthemicroscopeandobservationsmadeunderlowpower

andmediumpowerobjectives.
Labelleddrawingsofthecellsaremade.
Acomparisonbetweenplantandanimalcellismade.

ObservationandEstimationofCellSizeandCalculationof
Procedure
-Clicktolowpower
placetransparentrulerwithitsmillimetermarksonthestage
focussothatthemillimetermarkscanbeseenasthickdarklines
estimatethediameteroffieldofviewbycountingtheonemillimeterspaces

betweenthefirstmarkandthelastoneacrossthefieldofviewasshownbelow

thediameterofthefieldofviewaboveisestimatedas3.2mm
convertthediameterofthefieldofviewfrommillimeterstomicrometersi.e.

3.2/1000
Estimatethefraction ofthefieldofviewoccupiedby

thecell.Thisisdone byestimatingthenumberof
cellsplacesendto endthatwouldfillthediameter
ofthefieldofview asshownbelow
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inthefigureabove,itisestimatedthatapproximatelysixcellswilloccupythe
diameterofthefieldofview

therefore,onecellwilloccupy1/6ofthefieldofview
itsdiameteriscalculatedas1/6timesthediameterofthefieldofview

i)Inadrawingofagiraffe,theheightoftheheadfromthegroundwas
recordedas10cm.thedrawingalsoshowedamagnificationof0.02.calculatetheactual
heightofthegiraffe

Drawingheight=10cm =500cm
Magnification 0.02

QUESTION
i) Inaclassexperimenttoestimatesizesofcellsastudentobservedand

obtainedmillimetermarksonthefieldofviewofamicroscopeasshownin
thediagrambelow.

Millimetermarks

-Ifthestudentcounted40cellsonthediameterofthefieldofview,whatwasthe
approximatesizeoftheeachcellinmicrometers?
Diameteroffieldofview=3x1000=75mµ
Numberofcells 40
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CELLPHYSIOLOGY
Thisisthestudyofthefunctionsofcellstructures.

MembraneStructureandProperties
Amembraneisasurfacestructurewhichenclosesthecellandorganelles.

Membranesregulatetheflowofmaterialsintooutofthecellororganelle.
Examplesofmembranes:cellmembrane,tonoplast(membranesurroundingthe

vacuole),nuclearmembrane,mitochondrialmembrane,chloroplastmembrane
etc.

TheCellMembrane
Ithasthreelayers,twoproteinlayersandaphos-pholipidlayersandwichedin

betweenthetwo.

PropertiesofCellMembrane
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1.Semi-permeability.–Ithassmallporesallowingforthepassageofmoleculesof
smallsizeintoandoutofthecell.CellWallhoweverallowsallmaterialstopass
throughithenceitisreferredtoasbeingPermeable.

2.SensitivitytoChangesinTemperatureandpH–ExtremetemperatureandpH
affectsthecellmembranesinceithassomeproteinlayers.Suchchangesalterthe
structureofthemembraneaffectingitsnormalfunctioning.

3.PossessionofElectricCharges–ithasboththenegativeandpositivecharges
helpingthecelltodetectchangesintheenvironment.Thesechargesalsoaffect
themannerinwhichsubstancesmoveinandoutofthecell

PhysiologicalProcesses
Theabilityofthecelltocontrolthemovementofsubstancesinandoutofthecell

isachievedthroughphysiologicalprocessessuchasDiffusion,Osmosisand
ActiveTransport.

Diffusion
Thisisaprocessbywhichparticlesmovefromaregionofhighconcentrationtoa

regionoflowconcentration.
PracticalActivity1
Todemonstratediffusionusingpotassiumpermanganate(VII)

Thedifferenceinconcentrationofparticlesbetweentheregionofhigh
concentrationandtheregionoflowconcentrationisknownasthediffusion
gradient.

RoleofDiffusioninLivingOrganisms
1.AbsorptionofMaterials
Mineralsaltsinthesoilentertherootbydiffusionsincetheirconcentrationin

thesoilisgreaterthanintheroothaircells.
Digestedfood(glucoseandaminoacids)diffuseacrossthewalloftheileuminto

thebloodfortransporttorestofthebody.
2.GaseousExchangeinPlantsandAnimals
Inbothplantsandanimals,respiratorygases(oxygenandCarbon(IV)oxide)are

exchangedthroughsimplediffusiondependingontheirconcentrationgradient.
3.ExcretionofNitrogenousWastes
4.TransportofManufacturedFoodformLeavestootherPlantParts.

FactorsAffectingDiffusion
a)DiffusionGradient
Agreaterdiffusiongradientbetweentwopointsincreasestherateofdiffusion.
b)SurfaceAreatoVolumeRatio
Thehighertheratiothegreatertherateofdiffusionandthelowertheratiothe

lowertherate.
Thismeansthatsmallorganismsexposealargesurfaceareatothesurrounding
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comparedtolargeorganisms.
Smallorganismsthereforedependondiffusionasameansoftransportoffoods,

respiratorygasesandwasteproducts.

c)ThicknessofMembranesandTissues
Thethickerthemembranethelowertherateofdiffusionbecausethedistance

coveredbythediffusingmoleculesisgreater.Thethinnerthemembrane,the
fastertherate.

d)SizeoftheMolecules
Smallandlightmoleculesdiffusefasterthanlargeandheavymolecules.
e)Temperature
Increaseintemperatureincreasestheenergycontentinmoleculescausingthem

tomovefaster.

Osmosis
Thisistheprocesswheresolventmolecules(water)movefromalowly

concentratedsolution(dilute)toahighlyconcentratedsolutionacrossasemi-
permeablemembrane.

Diagramfig4.6
ThehighlyconcentratedsolutionisknownasHypertonicSolution.
ThelowlyconcentratedsolutioniscalledHypotonicsolution.
SolutionofthesameconcentrationaresaidtobeIsotonic.
Osmosisisaspecialtypeofdiffusionbecauseitinvolvesthemovementofsolvent

(water)moleculesfromtheirregionofhighconcentrationtoregionoflow
concentrationacrossasemipermeablemembrane.

OsmoticPressure
Thisisthepressurewhichneedstobeappliedtoasolutiontopreventtheinward

flowofwateracrossasemipermeablemembrane.Thisisthepressureneededto
nullifyosmosis.

Osmoticpressureismeasuredusingtheosmometer.

OsmoticPotential
Thisisthemeasureofthepressureasolutionwoulddeveloptowithdrawwater

moleculesfrompurewaterwhenseparatedbyasemipermeablemembrane.

WaterRelationsinAnimals
Cellmembraneoftheanimalcellissemipermeablejustlikethedialysis/visking

tubing.
Cytoplasmcontainsdissolvedsugarsandsaltsinsolutionform.
Ifananimalcelle.g.aredbloodcellisplacedindistilledwater(hypotonic
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solution),waterflowsinbyosmosis.
Thecellwouldswellupandeventuallyburstbecausethecellmembraneisweak.

Theburstingoftheredbloodcellwhenplacedinhypotonicsolutioniscalled
Haemolysis.

Ifasimilarredbloodcellisplacedinahypertonicsolution,waterisdrawnoutof
thecellbyosmosis.ThecellwillshrinkbyaprocesscalledCrenation.

Bodyfluidssurroundingthecellsmustthereforehavesameconcentrationasto
thatwhichisfoundinsidethecell.

Diagrams

WaterRelationsinPlants
Whenaplantcellisplacedinahypotonicsolutionitgainswaterbyosmosisand

distendsoutwards.
Asthecellgainsmorewater,itsvacuoleenlargesandexertsanoutwardpressure

calledturgorpressure.Asmorewaterisdrawnin,thecellbecomesfirmandrigid
andissaidtobeturgid.

Thecellwallinplantcellisrigidandpreventsthecellfromburstingunlikethe
caseinanimalcells.

Thecellwalldevelopsaresistantpressurethatpushestowardstheinside.This
pressureisequalandoppositetheturgorpressureandiscalledwallpressure.

Diagrams
Whenaplantcellisplacedinhypertonicsolution,watermoleculesmoveoutof

thecellintothesolutionbyosmosis.Thecellshrinksandbecomesflaccid.
Ifthecellcontinuestolosemorewater,plasmamembranepullsawayfromthe

cellwalltowardsthecenter.
Theprocessthroughwhichplantcellslosewater,shrinkandbecomeflaccidis

calledplasmolysis.
Plasmolysiscanbereversedbyplacingaflaccidcellindistilledwaterandthis

processiscalleddeplasmolysis.
StudyQuestion5

PracticalActivity4

Wilting
Whenplantslosewaterthroughevaporationandtranspiration,cellslose

turgidity,shrinkandtheplantdroops.Thisiscalledwilting.
Ifwatersupplyfromthesoilisinadequate,plantsdonotrecoverhence

permanentwilting.
StudyQuestion6

RoleofOsmosisinOrganisms
1.Absorptionofwaterfromthesoil
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Roothaircellsofplantsabsorbwaterfromthesoilbyosmosis.
2.Support

Cellsofherbaceousplants,whicharelesswoody,absorbwater,becometurgid
hencesupport.

3.Openingandclosingofthestomata
Duringtheday,guardcellssynthesizeglucose,drawinwater,becometurgid

henceopenthestomata.
Duringthenight,theyloseturgiditysincethereisnophotosynthesis.Asa

result,theyshrinkthusclosingthestomata.
4.Feedingininsectivorousplants

Theseplantsareabletochangetheirturgorpressureontheleaveswhich
closetrappinginsectswhicharedigestedtoprovidetheplantwithnitrogen.

5.Osmoregulation
Inthekidneytubules,waterisreabsorbedbacktothebodybyosmosis.

FactorsAffectingOsmosis
i.)ConcentrationofSolutionsandConcentrationGradient.Thegreaterthe

concentrationgradientbetweentwopoints,thefastertherateofosmosis.
ii.)OptimumTemperatureaslongasitdoesnotdestroythesemi-permeabilityof

themembrane.

ActiveTransport
Thisistheprocessthatmovessubstancesacrosscellmembranesagainsta

concentrationgradient.
Thisprocessrequiresenergytomovethesesubstancesacrosscellmembranes

andinvolvescarriers.
Substancessuchasaminoacids,sugarandmanyionsaretakeninbyliving

organismsthroughactivetransport.

RoleofActiveTransport
i.)Re-absorptionofsugarsandusefulsubstancesbythekidney
ii.)Absorptionofsomemineralsaltsbyplantroots
iii.) Absorptionofdigestedfoodfromthealimentarycanalintotheblood

stream
iv.) Accumulationofsubstancesinthebodytooffsetosmoticimbalanceinarid

andsalineenvironment
v.)Excretionofwasteproductsfrombodycells

FactorsAffectingActiveTransport.
i.)Oxygenconcentration.
ii.)ChangeinpH.
iii.) Glucoseconcentration.
iv.) Temperature.
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v.)Enzymeinhibitors.
NB/Anyfactoraffectingenergyproductionaffecttherateofactivetransport.

PracticalActivities
1.ExperimenttoDemonstrateDiffusion

Variouscolouredsubstancessuchas:dyes,plantextractsandchemicalslike
potassiumpennanganateareused.

Potassiummanganate(VII)crystalsareintroducedtothebottomofabeaker
filledwithwaterusingaglasstubingordrinkingstrawwhichisthenremoved.

Observationsaremadeandthedisappearanceofthecrystalsandsubsequent
uniformcolouringofwaternoted.

2.ExperimenttoDemonstrateOsmosisUsingaViskingThbing
Astripofviskingtubing8-10cmiscutandtiedatoneendusingstrongthread.
About2mlof25%sucrosesolutionisputinsideandtheotherendtiedwith

thread.
Thetubingiswashedunderrunningwaterandthenblottedtodry.
Itisimmersedinabeakercontainingdistilledwaterandleftforatleastonehour

orovernight.
Itwillthenbeobservedthattheviskingtubinghasgreatlyincreasedinsizeand

hasbecomefirm.
Acontrolexperimentcanbesetupusingdistilledwaterinsidetheviskingtubing

inplaceofsucrosesolution.
3.ExperimenttoShowOsmosisusingLivingTissue

Irishpotatotubersarepeeledandscoopedouttomakehollowspaceatthe
centre.

Sucrosesolutionisplacedinsidethehollow,andthepotatotuberplacedina
beakerorpetri-dishwithdistilledwater.Aconttrolissetusingaboiledpotato.

Anotheroneusingdistilledwaterinsidehollowinplaceofsugarsolution.
Theexperimentisleftfor3hoursto24hours.

4.ExperimenttoDemonstrateTurgorandPlasmolysisinOnionEpidermalCells
Twostripsofonionepidermisareobtained.
Oneisplacedonaslidewithdistilledwaterwhiletheotherisplacedonaslide

with25%sucrosesolutionandacoverslipplacedontopofeach.
Themountedepidermisisobservedunderlowpowermicroscopeandthenleft

for30minutes.
After30minutes,observationsaremadeagain.

Thecellsindistilledwaterhavegreatlyenlarged.Cellsin25%sucrosehaveshrunk.

CELLSPECIALIZATION,TISSUES,ORGANSANDORGANSYSTEMS
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1.Cellspecialization
Thisiswherecellsaremodifiedtoperformspecificfunctions.Suchcellsaresaid

tobespecialized.
Examplesincludethespermcellwhichhastailforswimmingandtheroothair

cellwhichisextendedcreatinglargesurfaceareaforwaterabsorption.

2.Tissues.
Thesearecellsofaparticulartypethataregroupedtogethertoperformthesame

function.

Animaltissuesinclude;

- Epithelialtissue–whichisathincontinuouslayerofcellsforliningandprotection
ofinternalandexternalsurfaces.

- Skeletal–itisabundleofelongatedcellswithfibresthatcancontract.Its
contractionandrelaxationbringsaboutmovement.

- Bloodtissue–thisisafluidcontainingredbloodcells,whitebloodcellsand
platelets.Ittransportsmanysubstancesandprotectsthebodyagainstinfections.
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- Connectivetissue–madeupofstrongfibresthatconnectothertissuesandorgans
holdingthemtogether.

-
Planttissuesinclude:

- Epidermaltissueofaplant–thisisasinglelayerofcellsprotectingtheinner
tissuesoftheplant.

- Palisadetissue–thisisagroupofcellsrichinchloroplastscontainingchlorophyll.
Theyabsorblightenergyduringphotosynthesis.

- Parenchymatissue–itismadethinwalledirregularlyshapedcells.Theystore
waterandfood.

- Vascularbundle–consistsofthexylemandphloem.Xylemconductswaterand
mineralsaltswhilephloemconductsfoodsubstances.

3.Organs
Manytissuesbecomespecializedandgroupedtogethertoperforma

functionalunitcalledtheorgan.
Examplesoforgansinplantsinclude;roots,leaves,flowersandstem.
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Inanimalstheyincludeheart,lungs,kidney,brain,stomachandtheliver.
4.Organsystems.

Thisismadeofseveralorganswhosefunctionsarecoordinatedand
synchronizedtorealizeaneffectiveactioniscalledanorgansystem.Examples
include;digestive,circulatory,excretory,respiratory,reproductiveand
nervoussystem.

NUTRITIONINPLANTSANDANIMALS

Nutrition
ThisistheprocessbywhichorganismsobtainandAssimilatenutrients.
Therearetwomodesofnutrition;AutotrophismandHeterotrophism.

Autotrophism
Thisiswherelivingorganismmanufactureitsowncomplexfoodsubstances

fromsimplesubstancessuchascarbon(iv)oxide,water,lightorchemicalenergy.
Wheresunlightisusedasasourceofenergy,theprocessisreferredtoas

photosynthesis.
Photomeanslightwhilesynthesismeanstomake.
Somenonegreenplantsmaketheirownfoodusingenergyobtainedfromcertain

chemicalsthroughaprocesscalledchemosynthesis.
Organismsthatmaketheirownfoodarereferredtoasautotrophs.

Heterotrophism
Thisiswhereorganismstakeincomplexfoodmaterialssuchascarbohydrates,

proteinsandfatsobtainedfrombodiesofplantsandanimals.
OrganismsthatfeedonalreadymanufacturedfoodsarecalledHeterotrophs.

Autotrophism
ExternalStructureofaLeaf
Aleafisaflattenedorganwhichisattachedtothestemorabranchofaplant.
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Partsofaleaf
Lamina:Thisistheflatsurface.Itisgreenincolourandcontainthephotosynthetic
tissue.
Midrib:Thisisathickstructurerunningthroughthemiddleoftheleaf
Veins:Theyarisefromthemidribtoforminganextensivenetworkofveins.
LeafApex:Thisisthetipoftheleafandusuallyitispointed.
Petiole:Itattachestheleaftothestemorbranch.

Insomemonocotyledonousplantstheleavesareattachedtothestembytheleaf
sheath.

PracticalActivity1:ToexaminetheExternalFeaturesofaDicotyledonousand
Monocotyledonousleaf
StudyQuestion1

InternalStructureofaLeaf
Internalstructureoftheleafiscomposedofthefollowingparts.
i.)Cuticle.
Itisathinwaterproofandtransparentlayerthatcoatstheupperandlower

surfacesoftheleaf.
Itreducesexcesswaterlossandprotectstheinnertissueoftheplantagainst

mechanicalinjury.
Italsopreventsentryofdiseasecausingmicroorganisms.
Sinceitistransparent,itallowspenetrationoflightforphotosynthesis.
ii.)Epidermis.
Itisaonecellthicktissueonboththeupperandlowerleafsurfaces.
Itsecretesthecuticleandalsoprotectstheinnertissuesfrommechanicaldamage

andpreventsentryofpathogens.
Epidermalcellshavenochloroplastexcepttheguardcells.
Guardcellsarespecialbeanshapedcells.Theyhavechloroplastandareableto

carryoutphotosynthesishencecontrollingtheopeningandclosingofthe
stomata.

Airmovesintoandoutoftheleafthroughthestomata.
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iii.) Palisadelayer.
Thisislayerofcellslocatedbeneaththeupperepidermis.
Itismadeofcylindricalshapedcellscloselypackedtogether.Theyhave

numerouschloroplastscontainingchlorophyll.
Theirpositionandarrangementenablesthemtoreceivemaximumlight.

iv.) SpongyMesophyllLayer.
Thisisbelowthepalisadelayer.Thecellsareirregularlyshapedandloosely

packedcreatinglargeairspacesinbetweenthem.
Theairspacesallowgasestodiffuseinbetweenthecells.Theycontainfewer

chloroplastsascomparedtothepalisadecells.
v.)LeafVeins.
Eachveinisavascularbundleconsistingofxylemandphloem.
Xylemconductswaterandmineralsaltsfromtherootstotheleaveswhilethe

phloemtranslocatesmanufacturedfoodfromtheleavestotherestoftheplant.

StudyQuestion
2

Adaptationsof
Leavesto

Photosynthesis.
1.BroadandflatlaminatoincreasesurfaceareaofCarbon(IV)oxideandsunlight

absorption.
2.Thintransparentcuticleandupperepidermis;toalloweasierpenetrationoflight

tophotosyntheticcells;
3.Thin;forfasterdiffusionofgases;
4.Palisadecellsplacednexttotheuppersurface;totrapmaximumlightfor

photosynthesis;
5.Palisadecellswithnumerouschloroplasts;totrapmaximumamountoflightfor

photosynthesis;
6.Large/intercellularairspacesinthespongymesophylllayer;forstorageof

Carbon(IV)oxideforeasiergaseousexchange;
7.Waxywaterproofcuticle;toreducewaterlosssandreflectexcesslight;
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8.Leafmosaic/non-overlappingleaves;formaximumexposuretolight;
9.Guardcells,modifiedcellstoopenandclosestomata;tocontrolamountofwater

lossfromtheleafandallowsgaseousexchange;
10. Leaveshaveleafveins;xylemtoconductwatertophotosyntheticcells,

Phloemtotranslocateproductsofphotosynthesistootherpartsofplant;

TheChloroplast

Theyarediscshapedorganellesfoundinthecytoplasmofplantcells.
Eachchloroplasthasadoublemembrane;theinnerandoutermembrane.
Chloroplastsaremadeoflayersofmembranescalledlamellaecontainedinafluid

matrixcalledstroma.
Severallamellaecometogethertoformthegranum(grana).
Granumcontainschlorophyllmoleculesandotherphotosyntheticpigments.
Thestromacontainsenzymesthatspeeduptherateofphotosynthesis.

PracticalActivity2:ToObserveDistributionofStomata
StudyQuestion3.

TheProcessofPhotosynthesis
Therawmaterialsforphotosynthesisare;waterandcarbon(IV)oxide.The

processhoweverrequiresthepresenceofsunlightenergyandchlorophyll
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pigment.
Theproductsofphotosynthesisareglucoseandoxygen.Theprocesscanbe

summarizedusinganequationasshownbelow.
6H2O+6CO2---------->C6H12O6+6O2
Water +Carbon(IV)oxide Glucose +Oxygen.
Theabovechemicalequationtranslatesas:
Sixmoleculesofwaterplussixmoleculesofcarbon(IV)Oxideproduceonemoleculeof
sugarplussixmoleculesofoxygen

Theprocessofphotosynthesisishowevermorecomplexthanshowninthe
aboveequationandcanbedividedintotwostage;thelightanddarkstages.

Lightstage(LightDependentStage)
- Occursinthegranacontainingchlorophyllwhichtraps/absorbssunlight
energy.
- ThisEnergyisusedtosplitwatermoleculesintohydrogenionandoxygengas.
- Thisprocessiscalledphotolysisofwaterandisshownbelow.

2H2O 4H + O2
(Water) Hydrogenatom Oxygen

- Hydrogenatomsproducedhereenterintothedarkstage.
- Oxygengasremovedthroughstomataorisusedforrespirationwithintheplant;
- SomeLightenergyisusedinAdenosineTriphosphate(ATP)formation;ATPan

energyrichcompound.
- ATPislaterusedinthedarkstage.

Darkstage.(LightIndependentStage)
- Carbon(IV)oxidecombineswithhydrogenatomstoformglucose/simple
carbohydrate.
- ThisiscalledCarbon(IV)Oxidefixation.

Carbon(IV)oxide+HydrogenAtom SimpleCarbohydrate
CO2 + 4H C6H12O6

- Thisstagetakesplaceinthestromaandproceedswhetherlightispresentornot.
- ATPEnergyfromlightstageisusedtoprovidetherequiredenergyinthis
reaction;
- Simplesugarsformedareusedforrespirationtoprovideenergyorareconverted

tostorableformse.glipids,proteins,starch,cellulose,etc.
StudyQuestion4
PracticalActivity3:ToInvestigatethePresenceofStarchinaLeaf.
StudyQuestion5
FactorsAffectingtheRateofPhotosynthesis

i.)LightIntensity.
Increaseinlightintensityincreasetherateofphotosynthesisuptoacertainlevel

whereitslowsdownandfinallylevelsoff.
Verybrightsunshinemaydamagetheplanttissuesduetohighamountofultra

LIGHTENERGY

CHLOROPHYLL
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violetlight.
Lightqualityorlightwavelengthalsoaffectstherateofphotosynthesis.
Redandbluewavelengthsoflightarerequiredbymostplantsforphotosynthesis.

Rangeofoptimumlightintensity

Lightintensity
ii.)Carbon(IV)oxideconcentration
IncreaseinCarbon(IV)oxideconcentrationincreasestherateofphotosynthesis

linearlyuptoacertainlevelafterwhichitslowsdownandlevelsoff.

RangeofoptimumCO2concentration

Carbon(IV)oxideconcentration
iii.) Temperature
Photosynthesisisanenzymecontrolledprocess,thereforeincreasein

temperatureincreasetherateofphotosynthesisuptotheoptimumtemperature.
Increaseintemperaturebeyondtheoptimumdecreasestheratesharplyasthe

enzymesbecomedenatured.

iv.) Water
 Plantsneedwaterforphotosynthesis.Hydrogenatomsrequiredinthedark

Rateof

Photosynthesi

s

Rateof

Photosynthesi

s
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stageduringCarbon(IV)oxidefixationarederivedfromwaterduringphotolysis.

StudyQuestion6
PracticalActivity4:ToInvestigateFactorsNecessaryforPhotosynthesis.

a)Light
StudyQuestion7

b)Carbon(IV)oxide.
StudyQuestion8

c)Chlorophyll.
StudyQuestion9
StudyQuestion10
PracticalActivity5:ToInvestigatetheGasProducedDuringPhotosynthesis.
StudyQuestion11

ChemicalCompoundsWhichConstituteLivingOrganisms
Cells,tissuesandorgansaremadeofchemicalswhicharereferredtoas

chemicalsoflife.
Thestudyofchemicalcompoundsfoundinlivingorganismsandreactionsin

whichtheytakepartiscalledBiochemistry.
Chemicalsoflifeincludecarbohydrates,lipidsandproteins.
a)Carbohydrates
Theyarecompoundsofcarbon,hydrogenandoxygenintheratioof1:2:1

respectively.
Carbohydrateshaveageneralformulaof(CH2O)nwherenrepresentsthenumber

ofcarbonatomsinamoleculeofcarbohydrate.
Carbohydratesaredividedintothreegroups;Monosaccharide’s,Disaccharides

andPolysaccharides.
i) Monosaccharides
Theyarethesimplestcarbohydratesandhaveageneralchemicalformulaof

(CH2O)nwheren=6.
TheirchemicalformularisthereforeC6H12O6.Theyinclude;glucose,fructose,

galactoseetc.
PropertiesofMonosaccharides

i) Theyaresolubleinwatertoformsweettastingsolutions.
ii) Theyarecrystalissable.
iii) Theyhavethereducingpropertywheretheyreducecoppersulphatein

Benedictssolutiontoredcopper(I)oxide.
Functions

i) Theyareoxidizedtoreleaseenergyduringrespiration.
ii) Whencondensedtogether,theyformpolysaccharidessuchasstarch,cellulose

orglycogen.
ii)Disaccharides
TheyareformedbylinkingtwoMonosaccharidemoleculesthroughtheprocess
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ofcondensationwhereamoleculeofwaterisliberated.
Condensation

Monosaccharide+Monosaccharide Disaccharide+Water.
C6H12O6 + C6H12O6 C6H22O11 +H2O
Examples

Glucose + Glucose Maltose +Water.
Glucose + Fructose Sucrose +Water
Glucose + Galactose Lactose +Water.

Thetypeofdisaccharideformeddependsonthemonosaccharideunitsthat
condensetogether.

PropertiesofDisaccharides
i)Solubleinwatertoformsweettastingsolutions
ii)Theyarenonreducingsugars.Somesuchasthemaltosecanreducecopper

sulphateinBenedict’ssolutionwhenheatedtogetherandarethereforereferred
toascomplexreducingsugars.

iii)Theyarereadilybrokenintotheirconstituentmonosaccharidemoleculesina
processknownasHydrolysisinthepresenceofwater.

Hydrolysis
Disaccharide +Water Monosaccharide+Monosaccharide
C6H22O11 +H2O Hydrolysis C6H12O6 + C6H12O6
Sucrose +Water Hydrolysis Glucose + Fructose
Lactose + Water Hydrolysis Glucose+ Galactose
Maltose + Water Hydrolysis. Glucose+ Glucose.

Naturallydisaccharidesarehydrolyzedbyenzymes.Inthelaboratory,hydrolysis
isachievedbyboilingthemindiluteHydrochloricacid.

Functions
Theyarehydrolyzedbyenzymesintomonosaccharide’swhicharethenoxidized

toproduceenergy.
iii)Polysaccharides.Theyaremadeofmanymonosaccharidemoleculeshenceare

longandmorecomplex.
Theyhaveageneralformulaof(C6H10O5)n;wherethevalueofnisaverylarge

number.

Examplesofpolysaccharides
i) Starch
Itispresentasstoredfoodinplanttissuese.g.maize,wheat,potatoes,riceetc.
ii) Cellulose
Thisisthecomponentofthecellwallinplants.Cellulosegivestheplantcells

theirdefiniteshape.
iii) Glycogen
Thisistheforminwhichcarbohydratesarestoredinanimaltissues.Excess

glucoseisconvertedintoglycogenforstorageintheliver.

PropertiesofPolysaccharides
i) Allareinsolubleinwater.
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ii) Donothaveasweettastehencearereferredtoasnon-sugars.
StudyQuestion12
PracticalActivity6: ToCarryoutFoodTestsforCarbohydrates
i) Starch
ii) Reducingsugars

iii) NonReducingSugars

b)Lipids
Thesearethefatsandoils.Fatsarefoundinanimalswhileoilsarefoundin

plants.
Oilsareliquidwhilethefatsaresolidatroomtemperature.
Theycontaincarbon,hydrogenandoxygenjustlikethecarbohydrates.However

theycontainfewernumberofoxygenatomsthanincarbohydrates.
LipidsaremadeupofthreefattyacidmoleculesandonemoleculeofGlycerol.
Thenatureofalipidformed,dependsonthefattyacidsitcontains.Glycerol

remainsthesameinalllipids.
Diagram

Complexlipidsareformedthroughcondensationofmanylipidmoleculesjust
likeincarbohydrates.

Examplesofcomplexlipidsinclude;phospholipids,waxes,steroidsand
cholesterol.

Presenceoflipidsinafoodsampleisdetectedusingthegreasespottestor
emulsiontest.

PropertiesofLipids
1.Whenfatsareheatedtheychangeintoliquidwhileoilssolidifyunderlow

temperature.
2.Bothfatsandoilsareinsolubleinwater.Theyhoweverdissolveinorganic

solventssuchasalcoholtoformemulsionsandsuspensions.
3.Lipidsareinerthencecanbestoredinthetissuesoforganisms.

FunctionsofLipids
i) Sourceofenergy
TheygivealmosttwiceasmuchenergyastheMonosaccharides.
ii) Sourceofmetabolicwater
Whenoxidized,lipidsreleasemorewaterthanMonosaccharides.Suchwateris

referredtoasmetabolicwater.
iii) Structuralcompounds
Lipidsareconstituentsofplasmamembraneandprotoplasm.
iv) Heatinsulation
Fatsaredepositedundertheskinofanimalsformingtheadiposetissuewhich

actsasaheatinsulator.
Mammalsinthetemperateregionshavethickadiposetissuetogreatlyreduced

heatloss.
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Thickadiposetissueinaquaticanimalshelpsthemtobebuoyantinwater.

v) Protection
Fatisdepositedaroundthemajororganssuchaskidney,heartetcwheretheyact

asshockabsorber.
Waxinplantcuticlesreducesexcessivewaterloss.

StudyQuestion13
PracticalActivity7:testingforthePresenceofLipids
i) TheGreaseSpot
ii) TheEmulsionTest

c)Proteins
Likecarbohydratesandlipids,proteinsarecompoundsofcarbon,hydrogenand

oxygen.
Inadditiontheycontainnitrogenandsometimesphosphorousandsulphur.
Someproteinssuchashaemoglobincontainotherelementssuchasiron.
Proteinsaremadeupofsmallunitscalledaminoacids.Thereareabout20

differenttypesofaminoacids.
Allaminoacidscontaintheaminogroup(-NH2)whichconsistsofhydrogenand

nitrogen.
Twoaminoacidscombinetoformadipeptidemoleculethroughtheprocessof

condensation.
ThebondbetweentwoaminoacidsiscalledpeptideBond.Manyaminoacidsjoin

togethertoformalongproteinchaincalledpolypeptidechain.
Thetypeandsequenceofaminoacidscontainedinsuchachaindeterminethe

uniquenessoftheproteinbeingformed.


PropertiesofProteins
i.)Theydissolveinwatertoformcolloidalsuspensions(nottruesolutions)where

particlesremainsuspendedinwater.
ii.)Theyaredenaturedbytemperaturesabove400C.Heataltersthestructureofthe

proteinmolecule.Chemicalssuchasdetergents,acids,basesandorganicsolvents
alsodenatureproteins.

iii.) Theyareamphotericwherebytheyhavebothacidicandbasicproperties.
Thispropertyenablesthemtocombinewithnon-proteincompoundstoform
conjugatedproteinssuchasmucus,andhaemoglobin.Inmucusthenonprotein
compoundisacarbohydratewhileinhaemoglobin,ironisanonprotein.

FunctionsofProteins
i.)StructuralFunctions

Proteinsmaketheframeworkoflivingsystemse.g.plasmamembrane,
connectivetissues,musclefibres,hair,nails,hooves,skeletalmaterialsetc.

ii.)MetabolicRegulators
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Thesearedividedintotwo
a) Enzymes
Enzymesareorganiccatalystswhichspeeduptherateofmetabolicreactions

suchasrespiration,photosynthesis,digestionetc.
b) Hormones
Theyarechemicalmessengerswhichregulatemanybodyprocessessuchas

growth,reproduction,amountofsugars,saltsandwaterinthebloodetc.
iii.) SourceofEnergy

Underextremestarvation,proteinsarebrokendowntoreleaseenergy.

Studyquestion14
PracticalActivity8
ToTestforProteins

Enzymes
Theyareorganiccatalystswhichareproteininnature.Theyspeeduporslow

downtherateofchemicalreactionsinthebodywithoutthemselvesbeing
usedup.

Theyaredividedintotwo;
a) ExtracellularEnzymes
Extracellularenzymesareproducedwithinthecellsbutareusedoutsidethe

cellswhichproducetheme.g.thedigestiveenzymes.
b) IntracellularEnzymes
Theyaresecretedandusedwithinthecellswhichproducetheme.g.the

respiratoryenzymes.

NamingoftheEnzyme
Therearetwomethodsonnamingenzymes;

i) TrivialNaming
Enzymesaregivennamesofpersonswhodiscoveredthem.
Thenamesendin-insuchaspepsin,trypsinptyalinetc.

ii) Useofsuffix–ase
Thisisthemodernmethodofnaming.Thesuffix–aseisaddedtothesubstrate

(typeoffood)orthereactiontheenzymecatalyzes.
Example1
Substrate Enzyme

Carbohydrate Carbohydrase

Starche.g.amyloseAmylase

Sucrose Sucrase

Maltose Maltase
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Protein Protease

Lipid Lipase

Example2
Reaction Enzyme

Hydrolysis Hydrolase

Oxidation Oxidase

Reduction Reductase

PropertiesofEnzymes
1.TheyareproteininnaturehenceareaffectedbychangesintemperatureandpH.
2.Theyaresubstratespecific.
3.Theyareefficientinsmallamountsastheyarenotaffectedbythereactionsthey

catalyze.Theycanbeusedagainandagain.
4.Theyarecatalyststhatspeeduptheratecellularreactionsandarenotusedupin

thereactionstheycatalyses.
5.Mostoftheenzymecontrolledreactionsarereversible.

FactorsAffectingtheRateofEnzymeControlledReactions
i.)Temperature

EnzymesaresensitivetochangesintemperatureandpHsincetheyare
proteininnature.

Enzymesworkbestwithinanarrowrangeoftemperaturecalledtheoptimum
temperature.

Abovetheoptimumtemperature,reactiondecreasessharplyastheenzymes
aredenatured.

Mostenzymeshaveoptimumtemperaturebetween35-40oC.
Verylowtemperatureinactivatestheenzymeshencedecreaserateofreaction.

Diagrams

ii.)pH
MostenzymeshaveapHofcloseto7.
SomehoweverworkbestinacidicpHe.g.pepsinwhileothersworkbestin

alkalineconditions.
AspHchangesfromtheoptimum,enzymeactivitydecreases.
Extremeacidityoralkalinitydenaturesmostenzymes.

Diagrams

iii.) Specificity
Enzymesarespecificinnaturewhereaparticularenzymeactsonaparticular
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specificsubstrate.
Forexample,sucroseworksonsucroseandnotanyothersubstrate.

iv.) SubstrateConcentrationandEnzymeConcentration.
Whensubstrateconcentrationincreases,therateofenzymereactionalso

increasesuptoacertainlevel.
Furtherincreasedoesnotincreasetherateofreactionasalltheactivesitesof

anenzymeareoccupied.
Whenenzymemoleculesareincreased,therateofreactionincreases

proportionally.
Diagrams

v.)EnzymeCo-factorsandCo-enzymes
Co-factorsarenonproteinsubstanceswhichactivatesenzymes.Theyare

requiredinsmallquantitiesandtheyincludemetallicionssuchasthoseof
iron,magnesium,zinc,copperetc.Somearevitamins.

Co-enzymesarenonproteinmoleculesthatworkinassociationwith
particularenzymes.Mostco-enzymesarederivedfromvitamins.

vi.) EnzymeInhibitors
Inhibitorscompetewiththenormalsubstratefortheactivesitesandtheytake

uptheactivesiteoftheenzymepermanently.
Therearetwotypesofinhibitors;
a) CompetitiveInhibitors

Thesearechemicalscloselyrelatedtonormalsubstrateandtheycompetefor
activesiteswiththenormalsubstrate.Theyslowdowntherateofreaction.
b) NonCompetitiveInhibitors

Theydonotcompetewiththesubstrate.Theycombinepermanentlywith
enzymemoleculesthusblockingtheactivesites.Theyincludepoisonssuchas
cyanides,mercuryandsilver-arseniccompounds.

ImportanceofEnzymes
Enzymesspeeduptherateofcellularreactionsandalsocontrolthem.Thisway,

theyhelppreventviolentreactionsinthecells.

StudyQuestion15
PracticalActivity9
StudyQuestion16
StudyQuestion17
PracticalActivity10
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NUTRITIONINANIMALS(HETEROTROPHISM)

MeaningandTypesofHeterotrophism
Thisisamodeofnutritionwherebyorganismsfeedoncomplexorganicmatter

fromotherplantsoranimals.
Allanimalsareheterotrophs.
Theirmodeoffeedingisalsosaidtobeholozoictodistinguishitfromother

specialtypesofheterotrophicnutritionnamely:
saprophytism
parasitism.

Saprophytism/saprotrophysim-occursinmostfungiandsomeformsofbacteria.
Saprophytesfeedondeadorganicmatterandcauseitsdecompositionordecay.
Parasitismisamodeoffeedingwherebyoneorganismcalledtheparasitefeeds

onorlivesinanotherorganismcalledthehostandharmsit.

ModesofFeedinginAnimals
Animalshavedevelopedvariousstructurestocaptureandingestfood.
Thetypeofstructurespresentdependonthemethodoffeedingandthetypeof

food.

Carnivorousanimalsfeedonwholeanimalsorportionsoftheirflesh.

Herbiverousanimalsfeedonplantmaterial.
Omnivorousanimalsfeedonbothplantsandanimalmaterials.

FeedinginMammals

Thejawsandteethofmammalsaremodifiedaccordingtothetypeoffoodeaten.

Mammalshavedifferentkindsofteeth.

Eachtypeofteethhasaparticularroletoplayinthefeedingprocess.

FeedinginMammals

Thejawsandteethofmammalsaremodifiedaccordingtothetypeoffoodeaten.

Mammalshavedifferentkindsofteeth.

Eachtypeofteethhasaparticularroletoplayinthefeedingprocess.

Thisconditionisdescribedasheterodont.

Theteethofreptilesandamphibiansareallsimilarinshapeandcarryoutthe
samefunction.

Theyaresaidtobehomodont.

TypesofMammalianTeeth
Mammalshavefourkindsofteeth.
Theincisorsarefoundatthefrontofthejaw.
Theyaresharp-edgedandareusedforbiting.
Thecaninesarelocatedatthesidesofthejaw.
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Theyarepointedandareusedfortearingandpiercing.
Thepremolarsarenexttothecaninesandthemolarsareatthebackofthejaw.
Bothpremolarsandmolarsareusedforcrushingandgrinding.

Teetharereplacedonlyonceinalifetime.

Thefirstsetisthemilkordeciduousteeth.

Thesearereplacedbythesecondsetorthepermanentteeth.

Dentitionreferstothetypeofteeth,thenumberandtheirarrangementinthe
jaw.

Adentalformulashowsthetypeandnumberofteethineachhalfofthejaw.
Thenumberofteethinhalfoftheupperjawisrepresentedabovealineand

thoseonthelowerjawbelowtheline.
Thefirstletterofeachtypeofteethisusedintheformulai.e.i=incisors,c=

canines,pm=premolarsandm=molars.
Thetotalnumberisobtainedbymultiplyingbytwo(forthetwohalvesofeach

jaw).

AdaptationofTeethtoFeeding

Ingeneral,incisorsareforcutting,caninesfortearingwhilepremolarsand
molarsareforgrinding.

However,specificmodificationsareobservedindifferentmammalsasan
adaptationtothetypeoffoodtheyeat.

TeethofHerbivores
Incisorsarelongandflatwithasharpchisel¬likeedgeforcutting.
Theenamelcoatingisthickerinfrontthanatthebacksothatasthetoothwears

out,asharpedgeismaintained.
Caninesarereducedorabsent.
Ifabsent,thespaceleftiscalledthediastema.
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Thediastemaallowsthetonguetoholdfoodandpushittothegrindingteethat
thebackofthemouth.

Premolarsandmolars:
Thesearetransverselyridged.
Theridgesontheupperteethfitintogroovesonthelowerones.
Thisgivesasidewaysgrindingsurface.
Theteethofherbivoreshaveopenrootsi.e.,wideopeningintothepulpcavity.
Thisensuresacontinuedadequatesupplyoffoodandoxygentothetooth.
Insomeherbivores,suchasrabbitsandelephants,theincisorscontinuetogrow

throughoutlife.
TeethofCarnivores

Incisorsarereducedinsizeandpointed.
Theyarewellsuitedforgraspingfoodandholdingprey.
Caninesarelong,pointedandcurved.
Theyareusedforpiercingandtearingfleshaswellasforattackanddefence.
Premolarsandmolars:Ingeneral,theyarelongandlongitudinallyridgedto

increasesurfaceareaforcrushing.
CarnassialTeeth:Thesearethelastpremolarsontheupperjawandthefirst

molarsonthelowerone.
Theyareenlargedforcuttingflesh.
Theyactasapairofshears.
Theyalsocrushbones.
Theteethofcarnivoreshaveclosedrootsi.e.,onlyaverysmallopeningofthe

pulpcavitytoallowfoodandoxygentokeepteethalive.
Oncebroken,nore-growthcantakeplace.

TeethofOmnivores

Incisorshaveawidesurfaceforcutting.
Caninesarebluntlypointedfortearing.
Premolarsandmolarshavecuspsforcrushingandgrinding.
Thepremolarshavetwobluntcuspswhilethemolarshavethreetofour.

InternalStructureoftooth
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Thetoothconsistsoftwomainparts:
Crown:Theportionabovethegum;itiscoveredbytheenamel.
Root:Theportionbelowthegum;itiscoveredbythecement.

Thetoothhastworoots.
Neck:Istheregionatthesamelevelwiththegum.
Itformsthejunctionbetweenthecrownandtheroot.

Itiscoveredbyenamel.Incisorsandcanineshaveonerootonly.

Premolarshaveoneortworootswhilemolarshavetwotothreerootseach.
Internally,thebulkofthetoothismadeupofdentinewhichconsistsofliving

cellsandextendstotheroot.
Itiscomposedofcalciumsalts,collagenandwater.
Itisharderthanbonebutwearsoutwithuse.
Thisiswhyitiscoveredbyenamelwhichisthehardestsubstanceinamammal's

body.
PulpCavity:Containsbloodvesselswhichprovidenutrientstothedentineand
removewasteproducts.

Italsocontainsnerveendingswhichdetectheat,coldandpain.
Cement:Fixesthetoothfirmlytothejawbone.

CommonDentalDiseases
DentalCarries

Dentalcarriesaretheholesorcavitiesthatareformedasacidcorrodesenamel
andeventuallythedentine.

Causes
Thisiscausedbybacteriaactingonthefoodleftbetweenteethandonthe

cusp.
Acidsareformedthateventuallycorrodetheenamel.
Thepulpcavityiseventuallyreached.
Alotofpainisexperiencedthen.
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Thebacteriatheninfectthepulpcavityandthewholetoothdecays.
Treatment

Treatmentdependsontheextentofthedentalcaries:
ExtractionofTooth.
Filling-thisinvolvesreplacingthedentinewithamalgam,amixtureofhard

elementse.g.silverandtin.
RootCanalTreatment-Thisinvolvessurgeryandreconstruction.
Itsavesseverelydamagedteeth.
Thenervesintherootcanalaresurgicallysevered.
Thetoothiscleanedandfilledupwithamalgam.

PeriodontalDiseases
Thesearediseasesofthegum.
Thegumbecomesinflamed,andstartsbleeding.
Progressionofthediseaseleadstoinfectionofthefibresintheperiodontal

membranesandthetoothbecomesloose.
Thisconditionisknownaspyorrhoea.
Thediseasesarecausedbypoorcleaningoftheteeth.
Theaccumulationoffoodparticlesleadingtoformationofplaque,lackof

adequatevitaminAandCinthediet.
Treatment

Nutrition-bytakingadequatebalanceddietrichinvitaminsAandC.
Antibioticsareusedtokillbacteria.
Anti-inflamatorydrugsaregiven.
Antisepticisprescribedtouseincleaningthemouthdailytopreventfurther

proliferationofbacteria.
Theplaqueisremoved-drilledaway-aprocedureknownasscaling.

CareofTeeth
Inordertomaintainhealthyteeththefollowingpointsshouldbeobserved:

Aproperdietthatincludescalciumandvitamins,particularlyvitaminDis
essential.

Thedietshouldalsocontainverysmallquantitiesoffluorinetostrengthenthe
enamel.

Largequantitiesoffluorineareharmful.
Theenamelbecomesbrown,aconditionknownasdentalflourosis.
Chewingofhardfibrousfoodslikecarrotsandsugarcanetostrengthenand

cleansetheteeth.
Properuseofteethe.g.notusingteethtoopenbottlesandcutthread.

Regularandthoroughbrushingofteethaftermeals.
Dentalflosscanbeusedtocleanbetweentheteeth.
Noteatingsweetsandsugaryfoodsbetweenmeals.
Regularvisitstothedentistforcheck¬up.
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Washingthemouthwithstrongsaltsolutionorwithanyothermouthwashwith
antisepticproperties.

DigestiveSystemandDigestioninHumans
Organsthatareinvolvedwithfeedinginhumansconstitutethedigestivesystem.

DigestiveSystemandAssociatedGlands

Humandigestivesystemstartsatthemouthandendsattheanus.
Thisisthealimentarycanal.
Digestiontakesplaceinsidethelumenofthealimentarycanal.

Theepithelialwallthatfacesthelumenhasmucusglands(gobletcells).

Thesesecretemucusthatlubricatefoodandpreventthewallfrombeing
digestedbydigestiveenzymes.

Presentatspecificregionsareglandsthatsecretedigestiveenzymes.

Theliverandpancreasareorgansthatarecloselyassociatedwiththealimentary
canal.

Theirsecretionsgetintothelumenandassistindigestions.

Digestivesystemconsistsof:
Mouth.
Oesophagus.
Stomach.

Smallintestines-consistofduodenum,thefirstpartnexttothestomach,ileum-
thelastpartthatendsupinavestigialcaecumandappendixwhichare
non¬functional.

Largeintestinesconsistof:colonandrectumthatendsintheanus.

Ingestion,DigestionandAbsorption
Feedinginhumansinvolvesthefollowingprocesses:
Ingestion:Thisistheintroductionofthefoodintothemouth.
Digestion:Thisisthemechanicalandchemicalbreakdownofthefoodinto

simpler,solubleandabsorbableunits.
Absorption:Takingintobloodthedigestedproducts.
Assimilation:Useoffoodinbodycells.
Mechanicalbreakdownofthefoodtakesplacewiththehelpoftheteeth.
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Chemicaldigestioninvolvesenzymes.

DigestionintheMouth

Inthemouth,bothmechanicalandchemicaldigestiontakesplace.
Foodismixedwithsalivaandisbrokenintosmallerparticlesbytheactionof

teeth.
Salivacontainstheenzymeamylase.
Italsocontainswaterandmucuswhichlubricateandsoftenfoodinorderto

makeswallowingeasy.
SalivaisslightlyalkalineandthusprovidesasuitablepHforamylasetoacton

cookedstarch,changingittomaltose.
Thefoodisthenswallowedintheformofsemisolidballsknownasboluses.
Eachbolusmovesdowntheoesophagusbyaprocessknownasperistalsis.
Circularandlongitudinalmusclesalongthewallofthealimentarycanalcontract

andrelaxpushingthefoodalong.

DigestionintheStomach

Inthestomach,thefoodismixedwithgastricjuicesecretedbygastricglandsin
thestomachwall.

Gastricjuicecontainspepsin,renninandhydrochloricacid.
TheacidprovidesalowpHof1.5-2.0suitablefortheactionofpepsin.
Pepsinbreaksdownproteinintopeptides.
Rennincoagulatesthemilkproteincasein.
Thestomachwallhasstrongcircularandlongitudinalmuscleswhosecontraction

mixesthefoodwithdigestivejuicesinthestomach.

DigestionintheDuodenum

Intheduodenumthefoodismixedwithbileandpancreaticjuice.
Bilecontainsbilesaltsandbilepigments.
Thesaltsemulsifyfats,thusprovidingalargesurfaceareaforactionoflipase.
Pancreaticjuicecontainsthreeenzymes:
 Trypsinwhichbreaksdownproteinsintopeptidesandaminoacids,
 Amylasewhichbreaksdownstarchintomaltose,and
 Lipasewhichbreaksdownlipidsintofattyacidsandglycerol.

Theseenzymesactbestinanalkalinemediumwhichisprovidedforbythebile.

Digestioninileum
Epithelialcellsinileumsecreteintestinaljuice,alsoknownassuccusentericus.
Thiscontainsenzymeswhichcompletethedigestionofproteinintoaminoacids,
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carbohydratesintomonosaccharidesandlipidsintofattyacidsandglycerol.

Absorption
Thisisthediffusionoftheproductsofdigestionintothebloodoftheanimal.
Ittakesplacemainlyinthesmallintestinesthoughalcoholandsomeglucoseare

absorbedinthestomach.

Theileumisadaptedforabsorptioninthefollowingways:
Itishighlycoiled.
Thecoilingensuresthatfoodmovesalongslowlytoallowtimeforitsdigestion

andabsorption.
Itislongtoprovidealargesurfaceareaforabsorption.
Theepitheliumhasmanyfinger-likeprojectionscalledvilli(singularvillus).
Theygreatlyincreasethesurfaceareaforabsorption.
Villihavemicrovillithatfurtherincreasethesurfaceareaforabsorption.
Thewallofvillihasthinepithelialliningtofacilitatefastdiffusionofproductsof

digestion.
Hasnumerousbloodvesselsfortransportoftheendproductsofdigestion.
Haslactealvessels;forabsorptionoffattyacidsandglycerolandtransportof

lipids.

AbsorptionofGlucoseandAminoAcids
Glucoseandothermonosaccharidesaswellasaminoacidsareabsorbedthrough

thevilliepitheliumanddirectlyintothebloodcapillaries.
Firsttheyarecarriedtotheliverthroughthehepaticportalvein,thentakento

allorgansviacirculatorysystem.

AbsorptionofFattyAcidsandGlycerol
Fattyacidsandglyceroldiffusethroughtheepithelialcellsofvilliandintothe

lacteal.
Wheninsidethevilliepithelialcells,thefattyacidscombinewithglycerolto

maketinyfatdropletswhichgivethelactealamilkyappearance.
Thelactealsjointhemainlymphvesselthatemptiesitscontentsintothe

bloodstreaminthethoracicregion.
Onceinsidetheblood,thelipiddropletsarehydrolysedtofattyacidsand

glycerol.

AbsorptionofVitaminsandMineralSalts
Vitaminsandmineralsaltsareabsorbedintothebloodcapillariesin'thevilli.

Waterismainlyabsorbedinthecolon.
Asaresulttheundigestedfoodisinasemi-solidform(faeces)whenitreaches

therectum.
Egestion:Thisisremovalofundigestedorindigestiblematerialfromthebody.

Faecesaretemporarilystoredintherectumthenvoidedthroughtheanus.
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Openingoftheanusiscontrolledbysphinctermuscles
Assimilation:Thisistheincorporationofthefoodintothecellswhereitisused

forvariouschemicalprocesses.

Carbohydrates
usedtoprovideenergyforthebody.
Excessglucoseisconvertedtoglycogenandstoredintheliverandmuscles.
Someoftheexcesscarbohydratesarealsoconvertedintofatintheliverand

storedintheadiposetissue'(fatstoragetissue),inthemesenteriesandinthe
connectivetissueundertheskin,aroundtheheartandotherinternalorgans.

Proteins
Aminoacidsareusedtobuildnewcellsandrepairwornoutones.
Theyarealsousedforthesynthesisofproteincompounds.
Excessaminoacidsarede-aminatedintheliver.
Ureaisformedfromthenitrogenpart.
Theremainingcarbohydrateportionisusedforenergyoritisconvertedto

glycogenorfatandstored.

Lipids

Fatsareprimarilystoredinthefatstoragetissues.

Whencarbohydratesintakeislowinthebody,fatsareoxidisedtoprovide
energy.

Theyarealsousedasstructuralmaterialse.g.phospholipidsincellmembrane.
Theyactascushion,protectingdelicateorgansliketheheart.

Storedfatsundertheskinactasheatinsulators.

Summaryofdigestioninhumans

Digestive
gland

pH Contents Food
substance

Products Notes

andjuice
produced

Water,
mucus

Softenandlubricatefood,

Salivary
glands

andsalts provideneutralpH.

7.4

(Saliva) p
Glucoseiffoodstays
longerin

Amylase Starch Maltose mouth.

Notanenzymebut
hydrolysesthenuclearproteins.

Hydrochlori
c

Nucleo-
proteins

Nucleic
acid

1.Killsmicro-organisms.
acid +protein 2.Providesacidicmedium.

3.Activatesenzyme
precursors,Stomach 1'.8 pepsinogenandprotennin.

(GastricJuice) Curd

-
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Rennin Milkprotein coagulated abundantininfants
secretedasmilk prorennin.

(casein)

Pepsin Protein Peptones Secretedaspepsinogen

Secretedastrypsinogen

Trypsin Protein Peptones activatedbyenterokinase
totrypsin

Chymotrypsi
n

Peptones,
casein

Amino
acids

Secretedaschymotrypsin

Pancreas
e

activatedtotrypsin.
(Pancreat
ic

8.8
Amylase

Starch Maltose
juice) glycogen Maltose

Lipase Lipids
Fattyacids PHinduodenum lowered

to5.5and
glycerol

byacidfrom stomach

Sodium Providesalkaline
conditionsbicarbonate

Peptidases
Peptides

Amino
acids

Erepsincontainsamixture
of(erepsin) peptidases

Invertase Fructose+

madeof Sucrose glucose
sucrase

-.
Ileum (succus

8.3 Lactase Lactose
Galactose
+entericus

)
glucose

Maltase Maltose Glucose

Lipase Lipids
Fattyacids

and
glycerolEnterokinas

e
Activatestrypsinogento
trypsin.

ImportanceofVitamins,MineralSalts,RoughageandWaterinHumanNutrition

Vitamins

Theseareorganiccompoundsthatareessentialforpropergrowth,development
andfunctioningofthebody.

Vitaminsarerequiredinverysmallquantities.

Theyarenotstoredandmustbeincludedinthediet.

VitaminsBandCaresolubleinwater,therestaresolubleinfat.

Variousvitaminsareusedindifferentways.

MineralSalts

Mineralionsareneededinthehumanbody.

Someareneededinsmallamountswhileothersareneededinverysmall
amounts(trace).

Allarevitaltohumanhealth.

Nevertheless,theirabsenceresultsinnoticeablemulfunctionofthebody
processes.

Water
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Waterisaconstituentofbloodandintercellularfluid.

Itisalsoaconstituentofcytoplasm.

Watermakesupto60-70%oftotalfreshweightinhumans.

Nolifecanexistwithoutwater.

FunctionsofWater

Actsasamediuminwhichchemicalreactionsinthebodytakesplace.
Actsasasolventanditisusedtotransportmaterialswithinthebody.

Actsasacoolantduetoitshighlatentheatofvaporisation.

Hence,evaporationofsweatlowersbodytemperature.
Takespartinchemicalreactionsi.e.hydrolysis.

Vitamins,sources,usesandthedeficiencydiseaseresultingfromtheirabsenceindiet

NameofVitaminSources Usesinbody Deficiency
disease(s)/Disorder

I

Liver,egg-
yolk,

Synthesisofrhodopsin, Hardeningofcorneaofthe
eye

A(retinol)
Soluble

carrots,milk, Controlofgrowthof (xerophthalmia),poornight
vision;resistancetodiseasesofskin
andgutspinach epithelium isreduced.

Yeast,whole Formationftheenzyme
co-

Beriberi-swellingofthefeet;

B,(Thiamine) grain,liver, carboxylaseimportantinslowingofheartbeatand
gastrokidney,beans,conversionofpyruvic

acid
intestinaldisorder.

meat,spinach respiration.

Wholegrain, Formationof
f1avoproteinseggs,milk,

liver,
Soresontonguesurfaceand
attheB2(Riboflavin) groundnuts, thatform

dehydrogenase
comersofthemouth.

cheese,yeast enzymesandfor
respiration.

'I
Liver,kidneys,Makesco-enzyme1and

2
B3(Nicotinic
acid)

milk,yeast
eggs,

(NAD&NAD.P)Itisalso Pellagra-inflammationof
tongue;wholegrain.

co-enzymeAneededin
cell

nervousdisordersleadingto
paralysis.respiration.

B,(Pantothenic Inmost
natural

Formspartsofco-
enzymeA.

Poorco-ordinationof
musclesandacid) foods nervousmusclecramp.

B6(Pryidoxine)
Eggs,kidneys,

Makesaco-enzymefor
wholegrain, Irritability,depression,

dermatitis.
watersoluble vegetables. aminoacidsmetabolism.

N
U
T
R
I
T
I
O
N
I

4
4 KCSEREVISIONBIOLOGY

Milk,eggs,liver,
green

Inintracellularbodyfluids
asa

Nervourtransmission

Potassium vegetables,bananas.bufferandfornerve
impulse

interferedwith.transmission.
Presentintissuefluid.
MaintainsChloride p Tablesalt,seafoods.waterbalanceessentialfor

Milk,eggs,liver,
green

Inintracellularbodyfluids
asa

Nervourtransmission

Potassium vegetables,bananas.bufferandfornerve
impulse

interferedwith.transmission.
Presentintissuefluid.
MaintainsChloride p Tablesalt,seafoods.waterbalanceessentialfor
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digestion.Constituentof

hydrochloricacid.

Alsoneededasaco-factor
inMagnesium Greenvegetables. respiratorenzymes.Muscle
contraction.

Iodisedtablesaltand
sea

ConstituentofthehormoneInyounganimalsleads
toIodine

food.
thyroxinethatcontrols
body

cretinism.Simplegoitre
inmetabolism. adults.

Manganese Eggs,milk,fish. Activatescertainenzymes.

Liver,greetvegetableAconstituentof
cytochromesIron leaves,leanmeat,

whole
haemoglobinand
myoblobin.

Anaemia.
grains,milk.

Aconstituentofsome
proteins;

Sulphur Proteinfoods

neededinsynthesisof
certain
enzymesandphospholipids
in
cellmembranes.

Catalysesuseofiron,a
Neededinverysmall

Copper constituentofcytochrome

oxidase(anenzyme) amounts.

Cobalt Influencestheuseof
copperand

Neededinverysmall

iron(foundinVitamin~2)'amounts.
Fruitsand
vegetables.

Neededforpropergrowth
of

Neededinverysmall
Zinc hair,influencesworkingofSeedsof

cucubitaceae.
insulin. amounts.

Fluorine

Water,fruitsand

Strengtheningofenamel
Neededinsmall
amounts.

vegetables.

Molybdenu
m

Plantseeds Activatesenzymesystemin
Verysmallamounts
needed,

mucleicacidmetabolism. excessisdangerous.

Chromium Involvedinuseofglucose. Neededinsmall
amounts.

Roughage

Roughageisdietaryfibreanditconsistsmainlyofcellulose.
Itaddsbulktothefoodandprovidesgripforthegutmusclestoenhance

peristalsis.
Roughagedoesnotprovideanynutritionalvaluebecausehumansandall

animalsnotproducecellulaseenzymetodigestcellulose.
Inherbivoressymbioticbacteriainthegutproducecellulasethatdigests

cellulose.

FactorsDeterminingEnergyRequirementsinHumans
Age:Infants,forinstance,needagreaterproportionofproteinthanadults.
Sex:malesgenerallyrequiremorecarbohydratesthanfemales.
Therequirementsofspecificnutrientsforfemalesdependsonthestageof
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developmentinthelifecycle.

Adolescentgirlsrequiremoreironintheirdiet;expectantandnursingmothers
requirealotofproteinsandmineralsalts.

StateofHealth:Asickindividualrequiresmoreofcertainnutrientse.g.proteins,
thanahealthyone.

Occupation:Anofficeworkerneedslessnutrientsthanamanualworker.

BalancedDiet

Adietisbalancedwhenitcontainsallthebody'snutrientrequirementsandin
therightamountsorproportions.

Abalanceddietshouldcontainthefollowing:

Carbohydrates

Proteins
Lipids
Vitamins
MineralSalts
Water

Dietaryfibreorroughage

Malnutrition

Thisisfaultyorbadfeedingwheretheintakeofeitherlessormorethanthe
requiredamountoffoodortotallackofsomefoodcomponents.

DeficiencyDiseases

Deficiencydiseasesresultfromprolongedabsenceofcertaincomponentsinthe
diet.

Examplesare:

Marasmus:
Lackofenoughfoodreusltsinthinarmsandlegs,
severelossoffluid,
generalbodywasting
sunkeneyes.

Kwashiorkor–
Lackofproteininthedietofchildren.
Thesymptomsofkwashiorkorincludewastingofthebody,redthinhair,

swollenabdomenandscalyskin.

Otherdeficiencydiseasesareduetolackofaccessoryfoodfactors(vitaminsand
mineralsalts.).Suchdiseasesincluderickets,goitreandanaemia.

Treatmentofthesedeficiencydiseasesisbysupplyingthepatientwiththe
componentmissinginthediet.



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,College,HighSchool&PrimarysoftcopyNotes 0714497530 51

THEEND

TOPICALQUESTIONSFORBIOLOGY

FORMITOPICS
1.a)Definebiology

-thestudyoflife/livingthings
b)Listthebranchesofbiology
-Zoology(studyofanimals)
-Botany(studyofplants)
-Microbiology(studyofmicroorganisms)
c)Explaintheimportanceofbiology
-helpstosolveenvironmentalproblems
-Helpstolearnscientificskills
-Forentryintootherprofessions/careers
-Toapplyknowledgetoeverydaylifesituations
-Toclassifyorganismsintotheirrightgroups
-understandinglivingorganisms
d)Statethecharacteristicsoflivingorganisms
-feeding/nutrition
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-Growthanddevelopment
-respiration(toproduceenergy)
-sensitivity/irritation/response
-excretion(gettingridofmetabolicwastematerial)
-movement/locomotion
-reproduction
e)Statethemaindifferencesbetweenplantsandanimals
Animals Plants

Specializedexcretoryorgans Nospecializedexcretoryorgans

Respondtostimulusquickly Slowrespondtostimulus

Allbodypartsgrow
equally(intercalary)

Growatshoottipandroottiponly

Movearoundtolookforfood Stationery

Heterotrophic Autotrophic

Cellshavenocellwalls Cellshavecellwallmadeof
cellulose

Nochlorophyll Containchlorophyll
Giveparentalcaretoyoung Plantsdon’tcarefortheiryoung

2.a)i)Whatisahandlens?
- Convexlensmountedonaframeandusedtomagnifysmallobjectsforviewing.
ii)Howisahandlensused?
- placethelensashortdistancefromtheeye
- Bringtheobjecttobeviewednearthelensuntilanenlargedandclearimagecan

beseen.
ii)Whenisahandlensused?

- Forreasonablysizedobjectssuchasinsectwing,leg,flowerparts.
- Cannotbeusedforsmallobjectssuchascells,stomata.

iv)Explainhowtocalculatedrawingmagnification
-drawingmagnificationequalstolengthofdrawingdividedbylengthofobjector
imagelengthdividedbyactuallengthi.e.lengthofdrawing orimagelength

Lengthofobjectactuallength
b)i)whatisclassification?
-Orderlyarrangementoflivingorganismsintovariousgroupsaccordingtotheir
similarities
ii)Listtheexternalfeaturesusedtoclassifyplants

- rhizoids(e.g.mosses)
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- frond(e.g.ferns)
- rootse.g.taproot,fibrousroots,modifiedroots
- flowers
- leaves
- buds
- seeds

iii)Listtheexternalfeaturesusedtoclassifyanimals
- hornse.g.cattle,goat,sheep,deer,gazelleetc
- hoovese.g.cattle,sheep,donkey
- mammaryglandse.g.cattle,dog,sheep,cat
- haire.g.human,cat
- Shelle.g.snail,Tortoise
- spinese.g.hedgehog,porcupine

c)Givethereasonswhyclassificationisimportant
-Placing/groupinglivingorganismsintocorrectgroupscalledtaxa
-Identification
-arrangeinformationaboutlivingorganismsintoorderlyandsequentialmanneri.e.it
iseasytostudyorganismsingroups
-helpsinunderstandingevolutionaryrelationships
-monitoringdisappearanceandappearanceoforganismsi.e.predictcharacteristicsof
organisms
d)i)Namethetaxonomicunitsofclassificationindescendingorder
-Kingdom(largestunit)
-Phylum(animals)/division(plants)
-Class
-Order

- Family
- Genus
- Species(smallestunit)

ii)Whatisaspecies?
- allorganismswhichcaninterbreedandgiverisetofertile(viable)offspring

iii)Namethemajorkingdomsusedinclassification
-monera
-protoctista/protista
-fungi
-plantae
-animalia
e)i)Definethetermbinomialnomenclature
-ascientificsystemofnamingorganismsusingthegeneric/genusandspecific/species
names
-e.g.forhumans,Homosapiens
ii)Statetheprinciplesfollowedduringbinomialnomenclature

- thefirst(generic)nameshouldbeginwithacapitalletterwhiletherestaresmall
letters
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- thetwonamesareprintedinitalicsandifhandwrittenshouldbeunderlined
eachseparately

iii)Givetheadvantagesofusingbinomialnomenclature
- noconfusionaboutwhichorganismisreferredto
- namesareinternationallyacceptedregardlessoflanguage
- showsevolutionaryrelationshiphenceeasytounderstand
- usefulinnamingmanyspeciesunlikeuseofcommonnames

iv)Namethetypesofclassification
- traditional(usingcommonnames)
- scientific(usingbinomialnomenclature)
3.a)i)Definethetermcell
- itisthebasicunitoforganizationofanorganismi.e.thebasicfunctionaland

structuralunitofanorganism.
ii)Whatiscellbiology?

- studyofstructureandfunctioningofacell
- alsocalledcytology

b)i)Whatisamicroscope?
-aninstrumentusedtomagnifyobjectsandmakethemappearbigger.
ii)Namethetypesofmicroscope

- thelightmicroscope
- theelectronmicroscope

iii)Statethepurposeofusingalightmicroscope
- itmagnifiesandrevealsthestructuredetailsoftinyobjectssuchasthecell,that

cannotbeseenbythehumaneyedirectly
-

iv)Drawalabeledsketchofalightmicroscope

v)Statethefunctionsofthelabeledparts
a.)Eyepieceusedtolookthroughandtomagnifytheobject
b.)Courseadjustmentknobraisesorlowersbodytubeandfocusesobjectroughly
c.)Fineadjustmentknobraisesorlowersbodytubebysmalldistancestobringimage
intofinefocus d.)objectivelensbringsimageintofocusandalsomagnifies
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object/image
stageisaplatformwhereobjectorspecimenonslideisplaced
mirrorreflectslightthroughcondenseranddirectsittoobjectivelens
clipsholdglassslideinposition
bodytubeholdseyepieceandrevolvingnosepiecewhichhasobjectivelenses
limborbasesupportwholeinstrument
armforholdingwhencarryinginstrument
revolvingnosepieceholdsobjectivelensinplaceenablingchangefromone

objectivelenstoanother
e)i)Explaintheprocedurefollowedwhenusingamicroscope
-putthemicroscopeonthebenchwiththestagefacingawayfromyou(viewer)
-turnthelowerpowerobjectivetoclickinlinewiththeeyepiece
-Ensurethatthediaphragm/irisisfullyopen
-Adjustthemirroruntilthestageisilluminatedwithenoughlight
-Placetheslidecontainingthespecimenonthestageformagnification
-Drawtheimageandindicatemagnificationofthedrawing.
ii)Statetheprecautionsthatarenecessarywhenhandlingamicroscope

alwaysusetwohandswhencarryingit
neverplaceamicroscopetooclosetotheedgeofthebenchortable
donottouchthemirrorandlenswithwetordirtyhands
cleandirtylensesusingaspeciallenscleaningcloth
cleanotherpartsusingasoftclothortissuepaper
lowpowerobjectivemustclickintopositionbeforeandafteruse.
Donotwetanypartofthemicroscope
Cleanandstorewellafteruse

d)i)Whatismagnification?
-Thepowerofmakinganimagelarger
ii)Givetheformulausedtocalculatemagnificationinalightmicroscope

eyepiecelensmagnificationxobjectivelensmagnification

iii)Givethereasonsforeachofthefollowingstepswhenpreparingacross-sectionofa
stemorleafforexaminationunderthemicroscope
cuttingverythinsections

thinsectionsallowlighttopassthroughmakingiteasytoobservethetissue
Usingasharprazorbladeduringthecutting

sharpbladedoesnotdamage,deform,destroyordistortthesurfaceofcellor
tissue

itmakesthinsections
Placingsectionsinwater

tomaintainturgidityhencemaintainshapeofcell
itpreventsdryingofthesection

Stainingthesectionswithiodinebeforeobserving



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,College,HighSchool&PrimarysoftcopyNotes 0714497530 56

Tomakechloroplasts,starchcontainingstructures,granulesorplastidsdistinct.
e)i)Listthepartsofacellthatcanbeseenunderalightmicroscope

acellmembrane
bcytoplasm
c cellwall
enucleus
dvacuole

ii)Drawthegeneralstructureofaplantandanimalcell
iii)Listthepartsofacellthatcanbeseenunderanelectronicmicroscopeandstatethe
functionsofeachpart.
Cellwall

foundinplantcellsinadditiontocellmembrane
madeofcellulosewhichmakestheplanttough
allowsgases,waterandothersubstancestopassthrough

Cellmembrane
permeable/selectivetocontrolmovementofmaterialsinandoutofcells
bound/enclosesthecellcontents
alsocalledplasmamembraneorplasmallema

Cytoplasm
fluidmediumwherechemicalreactionsoccur
alsowherecellorganellesaresuspended

Nucleus
controlscellactivities

Nucleolus
synthesizesDNA

Vacuole
sacsfilledwithfluidcalledcellsap
largeinplantsbutsmallinanimals
actasreservoirsforfoodandharmfulwasteswhichwouldotherwiseinterfere

withthemetabolismincytoplasm
Lysosomes

storehydrolyticenzymes
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destroywornoutcellorganelles,cells,pathogens
digestionoffoodinunicellularorganisms
autolysis

Golgiapparatus
processing/packagingofsynthesizedmaterials
transporting/secretionofpackagedmaterials/cellmaterialse.g.glycoproteins

andmucus
productionoflysosomes

Ribosomes
whereproteinsynthesistakesplace

Mitochondrion
synthesisofATP/energy

Chloroplasts
wherephotosynthesistakesplace

Endoplasmicreticulum
transportofcellsecretions
canberoughorsmooth

iv)Statethefunctionsofcellsap
storeschemicalsubstances,sugar,salts

maintainsshapeofthecell/providesmechanicalstrength
playsaroleinosmoregulationbycreatinganosmoticgradientthatbringsabout

movementofwater
e)Compareplantandanimalcells

plantcellshavechloroplastslackinginanimals
animalcellshavemanysmallvacuoleswhileplantcellshavealargecentral

vacuole
plantcellhavecellulosecellwallslackinginanimalcells
cytoplasminplantcellisintheperipherybutinanimalcellitiscentrallyplaced
plantsstorestarch,oilandproteinwhileanimalsstoregatsandglycogen
animalcellshavecentrioleswhichplantcellsdonothave

f)Explainthemeaningofeachofthefollowing
i) Cell

-Basicunitoforganizationinanorganism
-Specializedanimalcellsincludesperm,ovummuscle
Specializedplantcellsincludeepidermal,guardcellandpalisadecell
ii)Tissue

thesearecellsofaparticulartypegroupedtogethertoperformacertainfunction
animaltissuesincludeepithelium,blood,nerves,muscle,skeletalandconnective

tissues
planttissuesincludeepidermal,photosynthetic,vascular,strengtheningtissues

iii)Organ
tissuescombinetogethertoformorgans
anorganisacomplexstructurewithaparticularfunction
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animalexamplesincludeheart,liver,kidney,lungs,brain,bloodvessels,muscles,
skeleton

Plantorgansincludeleaves,roots,flowers,andstem.
iv)Organsystem

organsaregroupedtogethertoformsystemsalsocalledorgansystems
animalsystemsincludeexcretory,digestive,respiratory,nervous,circulatory,

endocrine(hormones/glands),skeletalsystems
plantsystemsincludetransportsystem

g)i)Namethestructureswhicharepresentinplantcellsbutabsentinanimalcells
-Chloroplast
-Cellwall
ii)Namethestructureswhicharepresentinanimalcellsbutabsentinplantcells

Lysosomes
Centrioles
Pinocyticvesicles

h)Explainhowtoestimatecellsize
i)Materials

cellsizesaremeasuredinunitsknownasmicrometers(my)
requiredisatransparentrulermarkedinmillimeters
1mµ=1mm

1000
ii)Procedure

-Clicktolowpower
placetransparentrulerwithitsmillimetermarksonthestage
focussothat themillimetermarkscanbeseenas

thickdarklines
estimatethe diameteroffieldofviewbycounting

theone millimeterspacesbetweenthefirst
markandthe lastoneacrossthefieldofviewas
shownbelow

thediameterofthefieldofviewaboveisestimatedas3.2mm
convertthediameterofthefieldofviewfrommillimeterstomicrometersi.e.

3.2/1000
Estimatethefractionofthefieldofviewoccupiedbythecell.Thisisdoneby

estimatingthenumberofcellsplacesendtoendthatwouldfillthediameterof
thefieldofviewasshownbelow
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inthefigureabove,itisestimatedthatapproximatelysixcellswilloccupythe
diameterofthefieldofview

therefore,onecellwilloccupy1/6ofthefieldofview
itsdiameteriscalculatedas1/6timesthediameterofthefieldofview

i)Inadrawingofagiraffe,theheightoftheheadfromthegroundwas
recordedas10cm.thedrawingalsoshowedamagnificationof0.02.calculatetheactual
heightofthegiraffe

Drawingheight=10cm =500cm
Magnification 0.02
ii) Inaclassexperimenttoestimatesizesofcellsastudentobservedand

obtainedmillimetermarksonthefieldofviewofamicroscopeasshownin
thediagrambelow.

Millimetermarks

-Ifthestudentcounted40cellsonthediameterofthefieldofview,whatwasthe
approximatesizeoftheeachcellinmicrometers?
Diameteroffieldofview=3x1000=75mµ
Numberofcells 40
iii) Underwhichofthefollowinglightmicroscopemagnificationswouldoneseea

largerpartofthespecimen?X40orx400?Giveareason
x40
Smallermagnificationgivesawiderfieldofviewhencealargerpartseen.
e.)a)i)Definecellphysiology
thestudyofthefunctionsofacellinrelationtotheirstructure
ii) Statethefunctionsofthecell
exchangeofmaterialsbetweenthecellandtheexternalenvironment
physiologicalreactionse.g.photosynthesis
productionofenergythroughmitochondria

b)i)Describethestructureofcellmembrane
-madeupofthreelayers
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-Lipidportionsandwichedbetweentwoproteinlayers
-Lipidportionenhancespenetrationofoilsolublesubstances
Porespresenttofacilitateinwardandoutwardmovementofwatersolublesubstances

iii) Givethepropertiesofcellmembrane
semi-permeable
sensitivetochangesintemperatureandpH
Possesseselectriccharges.

c)i)Whatisdiffusion?
movementofsubstances/molecules/particles/ionsfromaregionofhigh

concentrationtoaregionoflowconcentration(untilequilibriumisreached)
iv) Statethefactorsaffectingdiffusion
diffusiongradient/concentrationgradient
surfaceareatovolumeratio
temperature
sizeofmolecules
stateofthediffusingsubstance
thicknessofmembraneandtissues

iii)Explaintherolesofdiffusioninlivingorganisms
gaseousexchange
absorptionofdigestedfoodinintestines
movementofsaltsinplants
movementofmaterialsbetweenbloodcapillariesandtissues
removalofwastematerialsfrombodiesofsmallorganisms
airmovementinintercellularspacesinplants

v) Suggestanexperimenttodemonstratediffusion
toabeakerofwater,dropcrystalsofpotassiumpermanganateorcopper

sulphate
leavetostandinaplacewithoutdisturbing
observethespreadingofmolecules
liquidiscoloureduniformlyduetodiffusion

d)i)Whatisosmosis?
Movementofwaterorsolventmoleculesfromadilute/hypotonicsolutiontoa

moreconcentrated/hypertonicsolutionacrossasemi-permeablemembrane.
OR

movementofsolventmoleculesfromaregionoftheirhigherconcentrationtoa
regionoftheirlowerconcentrationthroughasemi-permeablemembrane

ii)Statethefactorsaffectingosmosis
concentrationofthesolution
concentrationgradient
temperature
iv) Explaintherolesofosmosisinlivingorganisms
helpstodrawwaterintorootsofplants
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helpsinthepassageofwaterfromonelivingcelltoanotherintheplant
helpstokeepplantcellsturgidincreasingsupport
Helpsinopeningandclosingofstomata.
FoldingofleavesinMimosapudicawhentouched
Feedingininsectivorousplants
vi) Agroupofstudentssetupanexperimenttoinvestigateacertainphysiological

process.Thesetupisasshowninthediagrambelow.

Aftersometimetheyobservedthatthelevelofsugarhadrisen.
Whatwasthephysiologicalprocessunderinvestigation?

Osmosis
Whywasthereariseinthelevelofsugarsolution?

sugarsolutionismoreconcentratedthancellsaposmosis
thosecellsbecomemoreconcentratedandthereforedrawwaterfrom

neighbouringcells
thisprocesscontinuesuntilthecellsincontactwiththewaterinthecontainer

drawitupcausingariseinthelevelofthesugarsolution
Suggesttheresultsthatthestudentswouldobtainiftheyrepeatedtheexperiment
usingcookedpotato

Thelevelofsugarsolutionwillnotrise.
Whatisthereasonforyoursuggestion?

boilingkills/destroyscellsmakingthemosmoticallyinactive
vii) Explainthefollowingterms

Hypnotic
asolutionwhoseconcentrationislowerthanthatofthecell

Isotonic
asolutionwhoseconcentrationisthesameasthatofthecell

Hypertonic
asolutionwhoseconcentrationishigherthanthatofthecell

Turgorpressure
Asacellgainswater,itsvacuoleenlargesandexertsanoutwardpressurecalled

turgorpressure.
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Plasmolysis
ifaplantisplacedinahypotonicsolutionifloseswater
theprotoplasmshrinkstoanextentthatitpullsawayfromthecellulosecellwall

Wilting
whena plantisturgidit

can standupright
however,ifthecellslosealotofwater,turgidityisreduced
theplantthendroopsbecausethecellsareflaccid
theplantissaidtowilt

Haemolysis
ifredbloodcellsareplacedindistilledwater,thecellstakeupwaterbyosmosis,

swellandburst
thisisbecauseitdoesnothaveanymechanismlikethecellulosecellwallto

preventoverstretchingnoranymeansofremovingexcesswater
thisiscalledhaemolysis

e)Aformonestudentplacedredbloodcellsindifferentsaltconcentrationsand
obtainedthefollowingresults:-
Therewasagain(+)nochange(0zero)andaloss(-)inthevolumeofthecellsasshow
below:-
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Brieflyexplaintheresultsoftheexperiment
inthefirstsolution,redbloodcellabsorbedwaterbyosmosis,swellandburst

(haemolysis)hencethesolutionishypotonic
inthesecondsolution,therewasnochangeinsizeorstructureasitwasisotonic

hencenoosmoticgradient
inthethirdsolutiontheredbloodcelllostwatertoshrinkhencebecame

crenatedasthesolutionwashypotonictothecellcytoplasm.
f)i)Whatisactivetransport?

movementofmoleculesandionsagainstaconcentrationgradient
thesubstancesmovefromalowertoahigherconcentrationgradientbyuseof

energy
ii)Statethefactorsaffectingactivetransport

oxygenconcentration
temperature
changeinpH
glucoseconcentration
enzymeinhibitors

iii)Whyisoxygenimportantintheprocessofactivetransport?
-Oxygenisrequiredforrespiration,whichproducesenergynecessaryfortheprocess
tooccur.
2.0)thefactorsthataffecttheratesofthefollowingprocessinlivingorganisms.

a.)DIFFUSION.
-Diffusiongradientwhichreferstothedifferenceinconcentrationofmolecules
betweentheregionofhighconcentrationandtheregionoflowconcentration.
Increasingtheconcentrationgradientcausesanincreaseinrateofdiffusionandvice
versa.
-Surfaceareatovolumeratio.istheratiooftotalsurfaceareaexposedbyanorganism
comparedtoitsbodyvolume.Smallsizedlivingorganismshavealargesurfaceareato
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volumeratio.Thelargerthesurfaceareatovolumeratio,thehightherateofdiffusion
andviceversa.Smallorganismslikeamoebaandparameciumcanhencerelyon
diffusionfortransportofsubstancesintoandwithinitsbodyandremovalofwaste
products
-thicknessofmembranes.Moleculestakelongertodiffuseacrossthickmembranes
thanacrossthinmembraneshencethethinthemembranethehighertherateof
diffusion.
-Temperature.Increasingtemperatureincreasesthekineticenergyofdiffusing
moleculesmakingthemtospreadfaster.Increasingtemperatureincreasestherateof
diffusionandviceversa
-sizeofmolecules/molecularweight.Smallsizedmolecules/moleculesoflowmolecular
weightmove/diffusefasterhencetherateofdiffusionishighwherethemolecules
involvedaresmallorhavelowmolecularweightandviceversa.
B.)OSMOSIS
-Temperature.Increasingtemperatureincreasesthekineticenergyofwatermolecules
makingthemtospreadfaster.Increasingtemperatureincreasestherateofosmosis
andviceversa
-concentrationgradient/diffusionpressuredeficit.Referstothedifferencein
concentrationoneithersideofasemi-permeablemembrane.Thehighertheosmotic
pressuredifferencethehighertherateofosmosis.

C.)ACTIVETRANSPORT
OXYGENCONCENTRATION.Itisrequiredforrespiration/tooxidizerespiratory
substratestoreleaseenergyrequiredforactivetransport.anincreaseinoxygen
concentrationcausesasimultaneousincreasetotherateofactivetransportuptoa
certainlevel.
PHEnzymesbeingproteininnaturearePHspecific.ExtremechangeinPHaffectthe
rateofrespirationwhichiscontrolledbyenzymesandmaydenaturetheenzymes
reducingtherateofactivetransport.
-GLUCOSECONCENTRATION.isthemainrespiratorysubstrateforenergyproduction.
Anincreaseinglucoseconcentrationincellsincreasetherateofrespirationandhence
therateofactivetransportisincreaseduptoacertainoptimumlevelbeyondwhich
anyadditionalincreaseinglucoseconcentrationhasnoeffect.
TEMPERATURE.Theprocessofrespirationbywhichenergyforactivetransportis
generatediscontrolledbyenzymes.Enzymesworkbestattemperaturesofbetween
350c-400c,usuallycalledoptimumtemperatureranges.Atverylowtemperatures
enzymesareinactiveloweringtherateofrespirationhencelowratesofactive
transport.increaseintemperatureaboveoptimum(above400c)denaturesenzymes
slowingdownrespirationandactivetransportuntilitfinallystops.
ENZYMESINHIBITORS.Theyaresubstanceswhichslowdown(bycompetingwiththe
enzymefortheactivesitesinthesubstrate)orstop(byblockingtheactivesitesofthe
enzyme)theactivity/funtioningofenzymes.thisslowsdownorstopsrespirationand
soisactivetransport.
CONCENTRATIONOFCARRIERMOLECULESINTHECELLMEMBRANE.Theyare
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substancesthatbindtotheionsbeingtransportedactivelyandcarryingthemacross
themembrane.increaseinconcentrationofcarriermoleculesincreasestherateof
activetransportuptoacertainlevelandviceversa.
4.)Explainbrieflytheroleofosmosisinlivingtissues.
Inplants:
Osmosisfacilitatestheabsorptionofwaterfromthesoilbyplantroots,wateris
requiredfortheprocessofphotosynthesis.
Turgidityofcellscontributestosupportinherbaceousplantsandhelpsplantto
maintainshape.
Helpsinclosingandopeningofstomataregulatingtheprocessofgaseousexchange
andtranspiration.
Itfacilitatesfeedingininsectivorousplantslikevenusflytrap.
Inanimals:
Enablesreabsorptionofwaterfromthekidneytubulesbacktobloodstreamfacilitating
theprocessofosmoregulation.
Itenablesorganismsinfreshwaterbodieslikeamoebatoabsorbwater.
itisappliedinfoodpreservation.

5.)explainwhathappenswhenplantandanimalcellsareputinhypotonicand
hypertonicsolutions.

a.i)plantcellsinhypotonicsolution.
Theconcentrationoftheplantcellsapishypertonictothesolution/watermedium.the
celldrawsinwaterbyosmosisthroughthecellwall,cellmembraneintothecell
cytoplasm.Waterentersthecellvacuolebyosmosis;itenlargesandexertsanoutward
pressureonthecellwallcalledturgorpressure.Increasedturgorpressurepushesthe
cellcytoplasmagainstthecellwalluntilthecellwallcannotstretchanyfurther.The
cellbecomesfirmorrigidandissaidtobeturgid.Asthecellwallisbeingstretched
outwards,itdevelopsaresistantinwardspressurethatisequalandoppositetothe
turgorpressureandthisiscalledwallpressure.

ii.)Plantcellsinhypertonicsolution.
Theplantcellsapishypotonictothesolutionmedium.Watermoleculesaredrawnout
oftheplantcellsbyosmosisintothehypertonicsolutionthroughthesemi-permiable
membraneoftheplantcells.Asaresulttheplantcellwillstarttoshrink/lessrigidand
becomeflabby.Thecellmembrane/plasmamembraneispulledawayfromthecellwall
andthecellissaidtobeflaccid.thisprocessbywhichaplantcelllosewater,shrinkand
becomeflaccidiscalledplasmolysis.Howevertheshapeoftheplantcellismaintained
bythetoughrigidcellulosecellwallwhichpreventscrenationinplantcells.
b.i)Animalcellsinhypotonicsolution.
Theconcentrationofwaterinthecytoplasmoftheplantcellsishypertonictothe
solutionmediuminthetest.Watermoleculesarethendrawnintotheanimalcell
cytoplasmfromthesurroundingmediumbyosmosisthroughthesemipermiable
membrane.thecellswellsaswaterisdrawnintothembyosmosis.aswatercontinues
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toenterintothecell,theweakanimalcellmembraneburstsaprocesscalledlysis.inred
bloodcellsthisprocessiscalledhaemolysis.Howeverinunicellularorganismslike
amoebaandparamecium,burstingoftheircellsdoesnottakeplacebecausetheyhave
specializedorganellescalledcontractilevacuolesforremovalofexceswateroutof
theirbodies/cells.
ii.)Animalcellsinhypertonicsolution.
Theconcentrationoftheanimalcellscellcytoplasmishypotonictothesolution
mediuminthetest.thesurroundinghypertonicsolutionwilldrawwateroutofthe
animalcellsbyosmosisthroughthesemi-permeablemembrane.Continuedlossof
watercausesthecellstobesmallerinsizeandtheirmembranesbecomewrinkled.
Thisprocesswillcontinueuntiltheconcentrationofthecellsapandthesurrounding
mediumisequali.eisotonic.theprocessbywhichanimalcellslosewaterandshrinkis
calledcrenation.
6.)Explainbrieflytheroleofactivetransportinlivingorganisms.
Itisinvolvedinactivereabsorptionofglucoseandmineralsaltsinkidneytubules
duringformationofurine.itenablestheabsorptionofdigestedfoodfromthe
alimentarycanal/smallintestinesintothebloodstream.Excretionofwasteproducts
frombodycellsforeventualremoval.Involvedintransmissionofnerveimpulses
withinthenervecellsthroughthesodiumpumpwhichmaintainsabalancebetween
sodiumandpotassiumions.Itfacilitatesaccumulationofsubstancesinthebodycellsto
offsetosmoticpressureoforganismsindryandmarineenvironmentallowingthemto
absorbwaterbyosmosisandavoiddesiccation.Inplantsitenablesplantrootsto
absorbwaterfromthesoilagainsttheconcentrationgradient.It’sinvolvedin
translocationofmanufacturedfoodinthephloemtissuewithintheplantbody.It’s
involvedintheopeningandclosingofthestomatathroughthesodium-potassium
pumpmechanism.
iv)Outlinetherolesofactivetransportinlivingorganisms

mineralsaltintakebyplants
selectivereabsorptionofglucoseandsomesaltsbykidneytubules
absorptionofdigestedgoodbysmallintestines
excretionofwasteproductsfrombodycells
reabsorptionofusefulmaterialsinthebloodstreamoratthetissuefluid
sodiumpumpmechanisminthenervecells/neurons
f.)a)i)Definenutrition
theprocessbywhichlivingorganismsobtainandassimilatenutrients

ii)Statetheimportanceofnutrition
forrespirationtogetenergy
forgrowth
fordevelopment
torepairandreplacewornoutanddamagedpartsandtissues

b)Differentiatethevariousmodesoffeeding
i) Autotrophism
manufacturingfoodfromsimpleorganicsubstances
typesarephotosynthesisandchemosynthesis
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ii) Heterotrophism
obtainingfoodfromautotrophesandotherorganicsubstances
typesareholozoic,saprophyticandparasitic
g.)a)i)Definephotosynthesis
theprocessbywhichgreenplantsbuilduporganiccompoundsfromcarbonIV

oxideandwaterinthepresenceofsunlight
ii.Statetheimportanceofphotosynthesis
formationofsugars/glucosewhichisasourceofenergy
purificationofair(CO2isused,O2isreleased)
storageofenergytobeusedlaterinrespiration
storesenergyinwood,coal,oiltobeusedlatertorunindustries

Structuraladaptationoftheleaftoitsfunction

Theleafhasabroadandflattenedlaminatoprovidealargesurfaceareafortrapping
optimumlightforphotosynthesisandallowmaximumgaseousexchange.
Theleafepidermisisthin(onecellthick)toreducethedistanceacrosswhichdiffusion
ofcarbon(iv)oxidegastopalisadecellsandoxygengasfrompalisadecellstakesplace.
Theleafhasnumerousstomatathatallowseasydiffusionofgasesintoandoutofthe
palisadetissue.
Theleafcuticleandepidermisaretransparenttoalloweasypenetrationoflighttothe
photosynthetictissue.
Thepalisadecellsarenumerous,elongatedandcontainnumerouschloroplaststo
trappingoptimumlightforphotosynthesis.
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Thepalisadetissueisjustbeneaththeupperepidermisexposingthemtotrapoptimum
lightforphotosynthesis.
Theleafhasnumerousleafveinsconsistingofa.)xylemvesselsandtracheidsfor
transportingwateranddissolvedmineralsaltsfromthesoiltothephotosynthetic
tissue
b.)phloemtissuefortranslocationofofmanufacturedfoodfromtheleaftostorage
organsandotherpartsoftheplant.
Numerousandlargeairspacesinthespongymesopyllayerforoptimumgaseous
exchangewiththephotosynthetictissue.
Phylotaxywhichisregulararrangementofleavesonthestemminimizes
overshadowingandoverlappingexposingallleavestolightforphotosynthesis.
Theprominentmidribandleafveinsreduceschancesofrollingofleavesmaintaininga
largesurfaceareafortrappingoptimumlightforphotosynthesis.

C)Describethe structureandfunctionof
chloroplast

i) Structure
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ii)Function
 structureinwhich
photosynthesistakesplace

iii)Adaptations
 has
numerous/manygranato
providelargesurfacearea

forpackingmanychlorophyllpigments
havenumerouschlorophyllpigmentswhichtrapsunlight/lightfor

photosynthesis
hasstroma/thirdmatrixwhichcontaincertainenzymesthatcatalyze

photosyntheticreactions
d)i)Giveawordequationforphotosynthesis
Carbon(iv)Oxide+water sunlight sugar+oxygen

Chlorophyll

NB6CO2+6H2O C6H1206 +6O2
.)Describebrieflytheprocessofphotosynthesisinplants.
Theprocessofphotosynthesistakesplaceingreenplantsallowingthemtomaketheir
ownfood.Theprocessiscontrolledbyenzymesandinvolvesaseriesofreactionsthat
takeplaceinchloroplasts.Therawmaterialsrequiredarewaterandcarbon(iv)
oxide.theprocesstakesplaceintwoconsecutivestagesi.e
Lightreactionstage
It’salsocalledthelightdependentstageasitrequireslightenergy.thereactionstake
placeinthegrannaofthechloroplast.lightenergyfromthesunistrappedby
chlorophyllinthechloroplastandconvertedintochemicalenergy.Thisenergysplits
watermoleculesintohydrogenionsandoxygenatomsaprocessiscalledphotolysis.
Theoxygenatomsarereleasedasabyproductorusedupintheprocessofrespiration.
Thehydrogenionsformedareusedinthedarkstageofphotosynthesis.
Water hydrogenions+oxygenatoms
2H2O 4H+ +o2g
Someofthelightenrgyisusedtocombineamoleculecalledadenosine
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diphosphate(ADP)withaphosphategrouptoformtherichenergymoleculescalled
adenosineTri-Phosphate(ATP)
ADP+P ATP
Darkreactionstage
It’salsocalledthelightindependentstageofphotosynthesissincelightisnotrequired
becauseitcantakeplacebothinpresenceandabsenceoflight.thereactionsare
controlledbyenzymes.thehydrogenatomsreleasedinthelightstagearecombined
withcarbon(iv)oxidetoformsimplesugarsmainlyglucose.Theprocessusesenergy
fromATP.Thisisrefferedtoascarbon(iv)oxidefixation.Thereactionstakeplacein
thestromaofchloroplast.Theexcessglucoseisconvertedintostarchorlipidsfor
storage.
Thegeneralprocessofphotosynthesiscanbesummarizedbythefollowingwordand
chemicalequitions.

Water+carbon(iv)oxide light&chlorophyll glucose+oxygen
6H2o +6co2 C6H12O6 +6O2
9.)Factorsthatcausehighrateofphotosynthesis.
Highwateravailabilityinthesoil.Waterarawmaterialforphotosynthesisissplitin
presenceoflighttoprovidethehydrogenionsrequiredincarbon(iv)fixation.When
waterisreadilyavailablemorehydrogenionsareproducedhencehighrateof
photosynthesis.
Highlightintensity.Lightsplitswatermoleculestohydrogenionsandoxygenatoms.
Increasinglightintensityincreasestherateofphotosynthesisuptoacertainlevel
beyondwhichotherfactorsbecomelimitingandrateofphotosynthesisbecomes
constant.

rate
of

photosynthesis

Increasinglightintensity

Daylength.Longdaylengthespeciallyathighlatitudes(temperateregions)provides
morelightforphotosynthesiscausinganincreaseintherateofphotosynthesis.
Lightquality.Thepreferredwavelengthsforphotosynthesisrangebetween400nm-
700nm.therateofphotosynthesisishigherinredandbluelightandlowerinallother
typesoflight.
Concentrationofcarbon(iv)oxide.It’sarawmaterialrequiredtocombinewith
hydrogenionstoformsimplecarbohydratemolecules.Increasingtheconcentrationof
carbon(iv)oxideincreasestherateofphotosynthesisuptoanoptimumlevelbeyond
whichotherfactorslimittherateofphotosynthesis.

rate
of
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photosynthesis

concentrationofco2

f)Givethedifferencesbetweenthelightanddarkreactionsduringphotosynthesis
Lightreactions Darkreactions

occursingrana occursinstroma
h.)a)i)Whatarechemicalsoflife?
substanceswhichmakeupcells,tissuesandorgansofthelivingsystem
theycombinetoformorganiccompounds

ii)Whatareorganiccompounds?
compoundsthatcontaintheelementcarbon
iii) Listtheorganiccompounds
proteins
carbohydrates
lipids(fatsandoils)
vitamins
enzymes
nucleicacids(DNAandRNA)

b)i)Whatarecarbohydrates?
-Compoundsofcarbon,hydrogenandoxygen
-TheelementsareintheratioofIcarbon:2hydrogen:1oxygen
ii)Namethegroupsofcarbohydrates

monosaccharides(simplecarbohydrates)e.g.glucose,fructoseandgalactose
disaccharides(formedwhentwomonosaccharidescombine)e.g.maltose,

sucrose,lactose
polysaccharides(composedofmanymonosaccharidesanddisaccharides)e.g.

starch,glycogen,cellulose
iv) Statethegeneralfunctionsofcarbohydrates
productionofchemicalenergy
storageofstarch(plants)andglycogen(animals)
commercialusese.g.manufactureofpaper,textiles

c)i)whatareproteins?
compoundsofcarbon,hydrogenandoxygenandinadditionnitrogen,and

sometimessulphurandorphosphorus
buildingblocksarecalledaminoacids

ii)Namethetypesofaminoacids
essentialaminoacidswhichmustbesuppliedinfoodsincetheybodycannot

synthesizethem
Non-essentialaminoacidswhichbodycansynthesize.
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iv) Statetheclassesofproteins
firstclassproteinswhichsupplyalltheessentialaminoacids
secondclassproteinswhichlackatleastoneaminoacid
v) Givethefunctionsofproteins
structuralcompoundse.g.muscles,hair,hooves,andfeathers
asenzymese.g.pepsin,trypsin
hormonese.g.insulinandglucagons
antibodies
partofhaemoglobinmolecule
actinandmyosininmuscles
collageninbonesandcartilage
pigmentsinrodsandconesforcoordination
componentsofbloodi.e.plasmaproteins

d)i)Whatarelipids
-Fatsandoils
-Theycontaincarbon,hydrogenandoxygen
-However,theycontainahigherproportionofcarbonandhydrogenbutlessoxygen
thatincarbohydrates
ii)Namethetypesoflipids

oils(liquidunderroomtemperature)
fats(solidunderroomtemperature)

iii)Whatarethebuildingblocksoflipids?
fattyacidsandglycerol
v) Statethefunctionsoflipids
productionofenergy
sourceofmetabolicwater
structuralcompound

e)i)Whatareenzymes?
achemicalcompound,proteininnature,whichactsasabiologicalcatalyst

ii)Statethepropertiesofenzymes
arehighlyspecificinnature
theyarenotusedupduringchemicalreactions
workwithinspecificrangeoftemperature
workwithinspecificrangeofpH
enzymecontrolledreactionsarereversible

iii)Statethefactorsthataffectenzymeaction
temperature
substrateconcentration
pHofthemedium
enzymeconcentration
presenceofinhibitorsandco-factors
v) Namethetypesofenzymeinhibitors
competitiveinhibitors
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non-competitiveinhibitors
vi) Whatarethefunctionsofenzymes?
enablecellularreactionstotakeplaceatareasonablyfasterrate
Controlcellreactionsthereforenoviolentincidencesoccurincellsthatmight

burnthem.
i.)a)Explainthevarioustypesofheterotrophicnutrition
i) Holozoic
Modeoffeedingbyanimalswheresolidcomplexfoodsubstancesareingested,

digestedandegested.
ii) Saprophytism
feedingondeadorganicmatter
iii) Parasitism
feedingfromanotherorganismbutnotkillingit
iv) Symbiosis
anassociationinwhichorganismsofdifferentspeciesderivemutualbenefitfrom

oneanother
b)Differentiatebetweenomnivorous,carnivorousandherbivorousmodesofnutrition

i) Herbivorous
herbivoresfeedexclusivelyonvegetation
ii) Omnivorous
omnivoresareanimalswhichfeedpartiallyonplantmaterialsandpartiallyon

fleshe.gpigs
iii) Carnivorous
Carnivoresfeedonfleshalonee.g.lion

c)i)Whatisdentition?
Referstothenumber,arrangementandkindofteethinananimal

ii)Distinguishbetweenthetermshomodontandheterodont
homodonthavesamekind,type,shapeandsizeofteethwhichperformsimilar

functione.g.fish,reptilesandamphibians
Heterodonthavedifferentkind,type,shapeandsizeofteethwhichperform

differentfunctionsasthosefoundinmammals.
iv) Namethetypesofteethfoundinmammals
Incisors
Canines
Pre-molars
Molars

d)Describetheadaptationsandfunctionsofvarioustypesofmammalianteeth

Incisors
chiselshaped/wedgeshaped
foundinthefrontofthebuccal cavity
usedforcutting
i) Canines
nexttoincisors
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verysharpandpointed
locatedatthesidesofjaws
usedfortearingfood
ii) Premolars
nexttocaninesbutbeforemolars
havecuspsandridgesontheir surface
usedforcrushingandgrinding
iii) Molars
foundatthebackofthejaw
havecuspsandridgesontheirsurface
absentinyoungmammalsbutappearlaterwhenpermanentteethgrow
usedforgrindingandcrushing


e)i)Drawalabeleddiagramtorepresentinternalstructureofamammaliantooth.

ii)Statethefunctionsofthelabeledstructureslabeled
Dentine

mainconstituentofteeth
likeboneinstructurebutcontainsnocells

Enamel
protectstoothfrommechanical/physicalinjury
thehardcoveringoftheexposedpartofteeth

Crown
portionoftoothabovethegum
coveredwithdentine

Root
partimbeddedinthejawbelowthegum
coveredbysubstancescalledcement
cementishardandbone-like

Cement
bone-likesubstancecoveringrootandenamelofmammaliantooth

Neck
regionatthesamelevelwiththegum
formsajunctionbetweenthecrownandroot
coveredbyenamel
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Pulpcavity
atcentreoftoothwithindentine
hasbloodvesselsfortransportingnutrients/foodandgases
hasnervesforsensitivity

f)i)Whatisdentalformula?
formulaindicatingthenumberofeachkindofteethforagivenspeciesof

mammal
onlyhalfthejawisincluded
thenumberintheupperjawofonesideiswrittenabovethatinthelowerjawof

oneside
thecategoriesofteetharegivenintheorderincisors,canines,pre-molars,molars

ii)Giveexamplesofdentitioninnamedmammals
carnivoree.g.dogi2/3,c

1/1,pm
2/3,m

2/3=42
herbivoree.g.sheepI0/3,c

0
/1,pm

2/3,m
3/3=30

Omnivoree.g.humanI2/2.c
1
/1,pm

2/2,m
3
/3=32

iii)Howwouldoneusedentalformulatoidentifythefollowing?
Herbivores

presenceofdiastema/gapbetweenincisorsandpremolars
freemovementoftongue
absenceofincisorsinupperjaw
absenceofcanines

 presenceofhardpad
closely packedmolars

Carnivore
presenceofcanines
presenceofcarnassialteeth
presenceofincisorsinupperjaw/absenceofdiastema/gapbetweenincisorand

premolar

iv) Statethefunctionsofthefollowingstructuresinmammals
Carnassials

tearingfleshfrombones
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Padofgum
providesgraspingsurfaceforlowerincisors

g)Namethecommondentaldiseases
dentalcaries
periodontal(pyorrheaandgingivitis)
j.)a)i)Whatisdigestion?
breakdownofcomplexfoodparticlesbyenzymestosimplesubstanceswhichcan

beabsorbed
ii)Explainthetypesofdigestion
Intercellular

Digestionthattakesplaceinfoodvacuolesinsidecells.
Extracellular

digestionthattakesplaceoutsidecellse.g.inthedigestivetract
b)i)Drawhumandigestivesystem
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ii)Describetheprocessofdigestioninthevariouspartsofthehumandigestivesystem
Mouth

containsteethforchewing
hastongueformixingfoodwithsaliva
hassalivaryglandsforchemicaldigestion,secretionofenzymesandmucus

secretion
starchisactedonbysalivaryamylaseenzymestoproducemaltose
thetonguerollsfoodintoaboluswhichiscarriedintothestomachbyperistalsis
peristalsisismovementoffoodalongthegutbywavesofcontraction
itfacilitatesrapiddigestionduetoitsmixingaction

Oesophagus
alsocalledgullet
formsapassageforfoodbyperistalsis
connectsthemouthtothestomach

Stomach
hasgastricglandswhichsecretegastricjuices
thesejuicescontainhydrochloricacid(HCL),mucus,andtheenzymespepsin,

renninandlipase
HCLproducesanacidicmediumforenzymeaction
Proteinsareacteduponbypepsintoproducepeptides
Caseinogenisacteduponbyrennintoproducecasein
Fatsareacteduponbylipasetoproducefattyacidsandglycerol
Mucuslubricatesthestomachandpreventsautolysisofstomach(mucusprotects

stomach)
Duodenum

thefirstu-shapedpartofthesmallintestine
foodinthestomachisnowinasemi-liquidformcalledchime
chimeleavesthestomachbyperistalsisintotheduodenum
there,theliverproducesbilepigments,bilesaltsandsodiumhydrogencarbonate
thestomachisusuallyalkalinetoneutralizechimewhichisacidic
bilesaltsemulsifyfats
bilecomesfromthegallbladderthroughthebileduct
sodiumhydrogencarbonateprovidesthecorrectpH/alkaline
pancreaticjuicesarereleasedbypancreasintotheduodenum
thejuicescontaintrypsin,chemotrypsin,amylase,lipaseandprotease
proteinsareacteduponbytrypsintoformpolypeptidesandaminoacids
starchisbrokendowntomaltosebyamylase

Ileum
-producesintestinaljuices
-Intestinaljuicecontainsmaltase,sucrase,lactase,erepsin,lipase,andseveralother
peptidases
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-Maltoseisbrokendowntoglucoseandgalactosebylactase
-Sucroseisacteduponbysucrasetoglucose
Polypeptidesarebrokendownintoaminoacidsbyerepsin
-Mucussecretionistoprotecttheileumwallfromdigestion/autolysis
Colon
-Commonlycalledthelargeintestine
-Widerthantheileum
-hasseveralmucus-producingcells
Highlyfoldedforwaterabsorption
-Alsopreparesfoodforegestion
-egestionistheprocessbywhichtheinsolublepartsoffoodaredischargedfromthe
bodyinformoffaeces.
Rectum
-Muscularandenlarged
-itproducesmucus
-usedforstorageandremovaloffaeces
Anus
-foundattheexteriorendoftherectum
Therectumopensintotheanus
-Theanushasanalsphinctertocontrolegestion
-Anusisusedforegestionoffaeces
c)Explainhowmammalianintestinesareadaptedtoperformtheirfunction
-Themammalianintestinesarerelativelylongandcoiled.Thisallowsfoodenough
timeandincreasessurfaceareafordigestionandabsorptionofproductsofdigestion
-Theintestinallumen(innerwall)hasprojectionscalledvillitoincreasesurfacearea
forabsorption
-Thevillihaveprojectionscalledmicro-villiwhichleadtofurtherincreaseofsurface
areaforabsorption
-Thewallshaveglandswhichsecreteenzymesfordigestione.g.maltase,sucrase,
lactase,peptidaseandenterokinase.
-Gobletcells(mucussecretingcellsorglands)producemucuswhichprotectsthe
intestinalwallfrombeingdigestedandreducesfriction.
-Intestineshaveopeningsofductswhichallowbile,apancreaticjuiceintothelumen
-Theintestineshavecircularandlongitudinalmuscleswhosecontractionand
relaxation(peristalsis)leadstomixingoffoodwithenzymes(juices)helpspushfood
alongthegut.
-Theintestinesarewellsuppliedwithbloodvesselsthatsupplyoxygenandremove
digestedfood.
-Intestineshavelactealvesselsfortransportoflipids(fatsandoils)
-Intestineshavethinepitheliumtofacilitatefast/rapidabsorption/diffusion
d)Whatisthefunctionofhydrochloricacidindigestion?
-killsbacteria
-activatestrypsinogentotrypsinwhichdigestsproteinstopeptonesandpeptonesto
solubleaminoacids
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-providesacidicmediumforgastricenzymes
e)i)Whatisassimilation?
-Theprocessbywhichdigestedfoodistakenupbycellsandusedinthebodyfor
variouspurposes.
ii)Statetheusesofdigestedfoodinthebodiesofanimals
-Protection
-Repair
-Growth
-Energyproduction
f)Namethetypesoffoodsubstancesinthefoodthatdonotundergodigestionin
humandigestivesystem

mineralsalts
water
roughage
vitamins
k.)Explaintheimportanceofthefollowingfoodsubstancesinhumannutrition
Vitamins
areorganicchemicalcompoundsessentialforahealthybody
areobtainedfromfreshfruitsandvegetables
somearesynthesizedinthebodye.g.vitaminK
theyaredestroyedbyovercookingfood
theyprotectthebodyagainstdiseases,playregulatorymechanismsinthebody

andactasco-enzymes
insufficientamountsleadtodeficiencydiseasese.g.rickets,scurvy,beriberi
a)Mineralsalts
areimportantinorganiccompoundscontainingelementswhichareessentialfor

normalbodymetabolism
thoserequiredinlargequantitiesarecalledmacro-nutrientswhilethose

requiredinsmallquantitiesarecalledmicro-nutrientsortraceelements
Theyareusedinboneandteethformation.Inosmoticbalanceand

neurotransmission
insufficientamountsleadtoanaemia,rickets,goiter
Excessamountsleadtohighbloodpressure,anddentaldisorders.
b)Roughage
composedofcelluloseandplantfibers
digestedbycellulosecontainedbygutmicroorganisms
providesgripessentialforperistalsis
lackofroughageleadstoslowmovementoffoodleadingtoconstipation
roughageaddsbulktofoodforperistalsistotakeplace
c)Water
usedintransportinthebody,universalsolvent,hydrolysis
insufficientleadstodehydration
l.)Explainthefactorsthatdetermineenergyrequirementsinhumans
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a)BasalMetabolicRate(BMR)
thisistheenergyrequiredwhenthebodyiscompletelyatrest
usedtocarryoutbreathing,heartbeat,circulationofbloodandotherbasic

reactions
alsousedinmaintainingbodytemperatureatconstant
allmovementsorphysicalworke.g.walking,eatingrequiredmoreenergy.
b)Occupation
meansactivityoccurringeveryday
everydayactivitydeterminesenergyrequirement
Peopledoingheavyworklikediggingrequiremoreenergythanofficeworkers.
c)Age
childrencarryoutmanyactivitiesandalsohavemorecelldivisionthanadults
theirBMRisthereforehigherthanforadults
astheygrowolder,theybecomelessactiveandtheirenergyrequirements

decrease
d)Bodysize
smallbodiedpeoplehavealargesurfaceareatovolumeratio
theirbodieslosemoreheatenergytothesurrounding
theythereforerequiremoreenergy-givingfoods
thisistheoppositeforbigbodiedpeople
e)Sex
mostmalesaremoremuscularthanfemales
theyalsodoheavierworkthanfemaleshencerequiremoreenergy
femalesdolighterworkhencerequirelessenergy
f)Climate
inwarmclimatethebodyrequireslessenergy
inlowtemperaturesthebodyrequiresmoreenergytomaintainbody

temperature
m.) Explainvarioustestscarriedoutonfood

Test Procedure Observation Conclusion
Starch -addiodine

solution
-colourchanges
toblue
black/darkblue

Present

Reducingsugar Benedicts
solution
heat/boil/warm
inhotwater
bath

-colourchanges
toGreento
yellowtoorange
tobrowntored

Present

Non-reducing
sugar

DiluteHCL,
NaHCO3,
heat/boil,warm
inhotwater

-colourchanges
toGreento
yellowtoorange
tobrowntored

Present



isabokemicah@gmail.com

Novels,UpdatedKASNEB,ICT,College,HighSchool&PrimarysoftcopyNotes 0714497530 81

bath
Proteins 1%CuSO4,5%

NaOH
--colour
changesto
purple/violet

Present

Ascorbicacid
(VitaminC)

DCPIPdrop
wise

DCPIP
decolorized

Present
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emulsions
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