
isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page1of1

BIOLOGYESSAYS

QUESTIONS&ANSWERS

ForMoreEresourcesContact070555657

1.Explainthevariouswaysinwhichatypicalcellisadaptedtoits

functions

Hasacellmembrane;withpores;thatregulatessubstancesenteringandleavingthe
cell;cytoplasm;containsugarsandsalts;formaintainingitsosmoticpressure;also
hasaliquidmedium;forallbiochemicalreactions;nucleus;containchromosomes
havinghereditarymaterial;andcontrolsalltheactivitiesofthecell;ribosomes;are
sitesforproteinsynthesis;golgibodies/apparatus;forsecretionofhormonesand
enzymes;formationoflysosomes;lysosomes;containlyticenzymesforbreaking
downworn-outorganelles;secretoryvesicles;formedfrom golgiapparatusfor
secretingsubstances;smoothendoplasmicreticulum;synthesizesandtransports
lipids;rough endoplasmicreticulum;transportproteins;nucleolus;controlsthe
activitiesofthenucleus;producesribosomes;mitochondria;form sitesforenergy
production;centrioles;formationofciliaandflagella;formsspindlefibresusedincell
division;plantsapvacuoles;storesaltsandotherdissolvedsubstances;controls
osmoticpressureandturgidityofcells;foodvacuolesinvolvedindigestionof
engulfedfood;chloroplasts;formsitesforphotosynthesisinplantcells;Max.20mks

2.Explainhowthevariousspecializedcellsaremodifiedtocarryouttheir
functionsinplantsandanimals

Animalcells:Spermcell;hasacrosomecontaininglyticenzymes;thatdigesttheegg
membranesforpenetrationduringfertilization;hasalongtail;containingnumerous
mitochondria;togeneratemaximum energyforpropulsion/swimminginthevaginal
fluidafterejaculation;Redbloodcells;areflattened,circular/sphericalbiconcavein
shape;toincreasethesurfaceareaforpackagingofhaemoglobin;hashaemoglobin;
thatcombineswithrespiratorygases;fortransporttoandfrombodytissues;White
bloodcells;areamoeboidinshapehenceabletochangeshape;toengulfpathogens
throughphagocytosis;lymphocytesproduceantibodiestofightpathogens;Nervecell;
hasextensions/dentrites;toreceiveandsendinformationforsensation;Ciliated
epithelialcells;haveciliaforpropulsionofmucusthattrapsdustandmicro-
organismsintherespiratorytract;Musclecells;elongated,striatedandcontractile;to
bringaboutmovement;Plantcells:Guardcells;bean-shaped;toregulatethesizeof
thestomataallowinggaseousexchange;andcontrolwaterloss;haschloroplastswith
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chlorophyll;forphotosynthesis;Roothaircell;elongated;thin-walled;withdense
cytoplasm forabsorption ofwaterand mineralsalts;Epidermalcell;thin;for
protectionofinnertissuesfrommechanicalandmicro-organismattack;Palisadecell;
containsnumerouschloroplastswithchlorophyll;forphotosynthesis;elongated;to
increasesurfaceareafortrappingmaximum amountsoflightenergy;Meristematic
cell;thin-walled;withdensecytoplasm;forprimaryandsecondarygrowth;Max.20
mks

3.Describehowthemammalianbodyprotectsitselfagainstinfections

Pathogenicmicrobesarefoundontheskin,respiratorytract,mouth,vaginaandthe
intestinaltract;theskin;hasakeratinisedandwaterproofcornifiedouterlayer;that
providesamechanicalbarriertomicrobes/preventsentryofmicrobes;sebaceous
gland;producessebum;which hasantisepticproperties;the respiratorytract;
producemucussecretionsthattrapdust;ciliasweep/waft/propelthemicrobestothe
pharynx for swallowing or to be coughed out; reflex actions of
coughing/sneezing/vomiting helpremove foreign materialsfrom the respiratory
tract/digestivetract;lysozymes/enzymesinsaliva/nasalsecretions/tears;digestwalls
ofbacteriadestroyingthem;gastricsecretionssuchashydrochloricacidlowersthe
pH inthestomachkillingmicro-organisms;clottingofblood;preventsentryof
microbesafterdamageofbloodvessels;phagocytosis;byphagocytesengulfand
destroymicrobesandotherforeignbodies;lymphocytesarestimulatedtoproduce
antibodies;by proteins presentin microbes protecting the body;antibodies
destroy/killmicro-organismsthroughvariousways:agglutinins;bindtopathogens
makingthemclumptogether;killingthem;Lysins;bindtopathogensandmakethem
burstordisintegrate;opsonins;bindtopathogensmakingthem easilyrecognized
hencebeengulfed/destroyedbyotherlymphocytes;anti-toxins;bindandneutralize
toxinsproducedbymicro-organisms;vaginaisacidic;hencemakingitnotconducive
forgrowthandreproductionofmicro-organisms;Max:20mks

4.Howaretheleavesofhigherplantsadaptedtotheirfunctions?

Broadandflattenedlamina;toincreasesurfacearea;forabsorptionoflight;thin
blade;toreducedistancefordiffusionofgasesandpenetrationoflightwaves;
transparentepidermisandcuticle;toallowlighttopenetratetotissues;cuticlelayer
absentonstomata;toallowforgaseousexchange;one-cellthickepidermallayer;to
reducethedistanceoverwhichsunlightpenetrates;palisadecellshavenumerous
chloroplastscontainingchlorophyll;totrapmaximumamountsoflightenergy;have
stomataontheepidermis;toallowforgaseousexchange;andcontrolofwaterloss
throughtranspiration;palisadelayerhaveelongatedcellslocatedatrightanglesto
theleafsurface;formaximumabsorptionoflightenergy;spongymesophyll;consists
ofsphericalandloosely-packedcells;tocreateairspaces;whichcommunicatewith
theatmospherethroughstomata;forpurposesofgaseousexchangeandcontrolof
waterloss;veinshaveconductingtissues:xylem;formovementofwaterand
dissolvedmineralsalts;phloem;fortranslocationofmanufacturedfood;Max.20mks
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5.Explainhowthevariousteethadaptmammalsfornutrition

Incisor;sharp;chisel-shaped;forbiting;andcuttingfood;onerootforsupportinthe
jawbone;Canines;long;sharp;pointed;forholdingprey;piercing;andtearingflesh
fromprey;singleroot;forsupportinthejawbone;Premolars;large/wide;toincrease
surfaceareaforgrindingfood;highlycusped;toincreasesurfaceareaforgrinding
food;tworoots;forfirm support/anchorageinthejawbone;molars;large/wide;to
increasesurfaceareaforgrindingfood;highlycusped;toincreasesurfaceareafor
grindingfood;Max.20mks

6.Describewhathappenstoamealofoilybeansandmaizefromthetime
ofingestionuptothetimeofabsorption

Inthemouth;starchinmaize;isdigestedbysalivaryamylase/ptyalin/diastaseinto
maltose;foodischewedandmixedbyteethandthetongue;rolledintobolusesby
peristalsis;itentersintothestomachviathecardiacsphincter;inthestomach,
gastricjuicecontainingpepsinogenthatisactivatedtopepsin;digestsproteinsinthe
beans;intoshorterpeptides;foodischurnedandallowedintotheduodenum;viathe
pyloricsphinctermuscle;intheduodenum;bilejuicesecretedbythegallbladder;
emulsifiestheoilsinthebeansintotinyoildroplets;pancreaticjuice;secretedbythe
pancrease;containspancreaticamylase;thatdigestsstarchtomaltose;pancreatic
lipase;thatdigeststheoilinthebeanstofattyacidsandglycerol;trypsin;digests
proteinsintoshorterpeptides;foodentersintotheileum;wheresuccusentericusis
secreted;itcontainsmaltaseenzyme;thatdigeststhemaltoseintoglucose;thatis
absorbed;peptidase;digestspeptidesintoaminoacids;lipasedigeststheremaining
lipids(oil)intofattyacidsandglycerol;whichisabsorbedthroughthelactealsofthe
villi;Max.20mks

7.Howarethesmallintestinesinmammalsadaptedtotheirfunctions?

Smallintestinesconsistsoftheduodenum andtheileum;mostdigestionoffood
occursintheduodenum;bilefromthegallbladderoftheliverissecretedthrough
thebileducts;anditisusedtoemulsifyfats/breakfatparticlesintotinydroplets;to
increasethesurfaceareaforenzymeaction;thepancreasesecretespancreaticjuice
totheduodenum;thejuicecontainspancreaticamylase;thathelpstobreakdownthe
remaining starch into maltose;trypsin;(thatissecreted in itsinactive form,
trypsinogen,andactivatedbyenterokinaseenzyme);hydrolysesproteinsintoshorter
peptides;pancreaticlipase;convertslipidsintofattyacidsandglycerol;sodium
hydrogencarbonateisalsoproduced;toneutralizetheacidicchymefrom the
stomach;andprovideasuitablealkalinemediumforpancreaticandotherintestinal
enzymes;theileum islong;andnarrow;toincreasethesurfaceareaforcomplete
digestionoffood;andmaximumabsorptionofdigestedfood;highly-coiled;toreduce
speedoffoodflow;formaximum digestion;andabsorption;presenceofvilli;and
microvilli;toincreasesurfacearea;formaximum absorption;densenetworkof
capillaries;totransportblood;forefficienttransportofabsorbedfood;presenceof
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lactealsinthevilli;forabsorptionoffattyacidsandglycerolmolecules;presenceof
enzymes:Lipase;fordigestionoflipidsintofattyacidsandglycerol;maltase;for
digestionofmaltosetoglucosemolecules;peptidase;forbreakdownofpeptidesinto
aminoacids;sucrase;fordigestionofsucroseintoglucoseandfructose;lactase;for
digestionoflactoseintoglucoseandgalactose;gobletcells;producemucus;to
lubricatethewallsoftheileum;forsmoothflowoffood;coatsthewallsofileumto
preventdigestionbypeptidaseenzyme;Max.20mks

8.Outlineandexplainthevarioushomeostaticfunctionsoftheliverin

mammals

Deamination;processofremovalofanaminogroupfromanaminoacidmolecule;the
processgetsridofexcessaminoacidsinthebody;asthebodyisnotabletostore
them;theaminogroupenterstheornithinecycle;whereitiscombinedwithcarbon
(IV)oxidetoform urea;whichisexcretedinurinethroughthekidney;Heat
production;manymetabolicactivitiestakeplaceintheliver;releasingheatenergy;
thatis distributed by the blood to otherparts ofthe body;this helps in
thermoregulation;Storageofvitaminsandmineralsalts;VitaminsA,B,D,EandK;
arestoredintheliver;worn-outredbloodcells,arebrokendowntoyieldiron;which
isstoredintheliverinform offerritin;thisisusedlaterincaseofshortage;
Formationofredbloodcells;occursintheliverofthefoetus;theliveralsobreaks
downold/exhaustedredbloodcells;leadingtoformationofmoreinthebonemarrow
toreplacetheworn-outcells;toenhanceoxygenandcarbon(IV)oxidedistribution;
Regulationofbloodsugarlevel;livercellsconvertexcessglucoseintoglycogenand
fatsunderthe influence ofinsulin hormone;the stored glycogen ishowever
convertedbacktoglucose;whenglucoselevelsarelow;bythelivercells;underthe
influenceofglucagonhormone;Regulationofplasmaproteins;plasmaproteinssuch
asprothrombinandfibrinogenaremanufacturedintheliverusingtheaminoacids
foundintheliver;theyplayamajorroleinbloodclotting;thatpreventsexcessive
bloodlossandinfectionattheinjuredarea;otherplasmaproteinsproducedbythe
liversuchasserumandalbumen;contributetothemaintenanceofosmoticpressure
inthebody;non-essentialaminoacidsarealsosynthesizedbytheliver;foruseby
thebody;Storageofblood;theliverishighlyvascularised;henceitiscapableof
holdingalargevolumeofbloodwhenthebloodvesselsdilateduringhotconditions;
whenthetemperaturesarelow,thebloodvesselsconstrictundertheinfluenceof
theendocrineandnervoussystems;hencelessbloodisstoredintheliver;this
contributestothermoregulation;Detoxification;thisistheprocesswhereharmful
compoundssuchasdrugsandpoisons;areconvertedtolesstoxiccompoundsinthe
liver;toxicity is caused by medication,drugs and microorganisms;the toxic
compoundsarelaterexcretedinurine;detoxificationpreventstheaccumulationof
toxinsinbodycells;whichcouldleadtodeathormalfunctioningofthebodycells;
Max.20mks
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9.Explainwhythefollowingconditionsarenecessaryforphotosynthesis

a)Carbon(IV)Oxide

Requiredinthedarkstageofphotosynthesis;itcombineswiththehydrogenion
fromthelightstage;toformglucose,proteinsandlipids;lowconcentrationsreduces
therateofproductionofenergyandfood;whilehighconcentrationsleadstoan
increaseintheamountofenergyandfoodformed;

b)Light

Itisusedtobreakdownwatermolecules(throughphotolysis);intohydrogenions,
oxygenandenergy;theenergyandhydrogenionsformedareusedinthedarkstage;

c)Chlorophyll

Greenpigmentthattrapslightenergyfrom thesun;thatisusedinphotolysisof
watermolecules;

d)SuitabletemperatureandpH

Temperatureaffectstheenzymesinvolvedinphotosynthesis;suitable/optimum
temperaturesactivateenzymes;formaximum productionoffood;whileextremely
lowtemperaturesinactivateenzymes;leadingtolessornoproductionoffood;high
temperatures denature enzymes; stopping the process of photosynthesis;
photosyntheticenzymesworkwellinlowpH;sotherateishigh;whilehigherpH
reducesenzymeactivity;loweringtherateofphotosynthesis;

e)Water

Formsamediumforthechemicalreactions;itissplittoyieldhydrogenions,oxygen
and energy foruse in the dark stage;solventforthe materials used in
photosynthesis;Max.20mks

10.Howistheileumadaptedtoitsfunctions?

Long;andnarrow;toincreasethesurfaceareaforcompletedigestionoffood;and
maximumabsorptionofdigestedfood;highly-coiled;toreducespeedoffoodflow;
formaximumdigestion;andabsorption;presenceofvilli;andmicrovilli;toincrease
surfacearea;formaximum absorption;densenetworkofcapillaries;totransport
blood;forefficienttransportofabsorbedfood;presenceoflacteals;forabsorptionof
fattyacidsandglycerolmolecules;presenceofenzymes:Lipase;fordigestionof
lipidsintofattyacidsandglycerol;maltase;fordigestionofmaltosetoglucose
molecules;peptidase;forbreakdownofpeptidesintoaminoacids;sucrase;for
digestionofsucroseintoglucoseandfructose;lactase;fordigestionoflactoseinto
glucoseandgalactose;gobletcells;producemucus;tolubricatethewallsofthe
ileum;forsmoothflowoffood;coatsthewallsofileum topreventdigestionby
peptidaseenzyme;Max.20mks
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11.a)Whatishomeostasis?

(Mechanismsof)controlandmaintenanceofaconstantinternalenvironment
regardlessoftheexternalconditions;2mks

b)Nameanythreefactorsthatmustbemaintainedconstantinmammalianbodies

Temperature;Water;Saltorioncontent;Carbon(IV)oxide;Glucose;amino
acids;Max.3mks

c)Explainhowendothermsrespondtoheatandcoldconditionsintheirenvironment

Heat/hotconditions:Increasedsweating;toloseheatthroughlatentheatof
vaporization;dilationofarteriolesundertheskin;tobringmorebloodtotheskin
surfacetoloseheattotheatmosphere;decreasedbodymetabolism;toreduce
heatgeneration;erectorpilimusclesrelax;makinghairfolliclestorelaxhence
hairliesflatonskin,noairistrapped;toloseheat;slow/reducedmuscularactivity
duetoslowmetabolism;toreduceheatproduction;pantingtoexposetongueand
mouth;toreleaseheat;movingtoshadestoavoiddirectheat;aestivation;to
escapetheextremeheat;flappingofearstocreatecurrentstocarryawayheat;
Coldconditions:stampingoffeet;togenerateheat;baskinginthesuntogain
heatdirectly;lessproductionofsweat;toreducewaterlossthroughlatentheatof
vaporization;vasoconstrictionofarterioles;hencelessbloodflow totheskin
surfacetoreduceheatloss;increasedmetabolism throughreleaseofmore
thyroxinehormone;togenerateheat;erectorpilimusclescontract;pullinghair
follicleshencehairisraised;totrapalayerofmoistair;topreventheatloss;
shivering/rapidcontractionofmuscles;toyieldheattowarmbody;Max.15mks

12.Describetheroutetakenbywaterfromthesoiluptotheevaporatingsurfaceofa

plant

Waterisdrawnintotheroothaircellsbyosmosis;duetothepresenceof
dissolvedsubstancesinthecellsapofroothairs,theconcentrationofcellsapis
greaterthanthatofthesurroundingsolutioninthesoil/concentrationgradient;this
exertsahigherosmoticpressure,thusdrawingthewatermoleculesacrossthecell
wallandcellmembraneintotheroothaircells;morewaterdrawnintotheroothair
cellsdilutesthecellsap;makingitlessconcentratedthanthatintheadjacent
cortexcelloftheroot;duetoosmoticgradient,watermovesfromtheadjacentcells
tothenextbyosmosis;untilitentersthexylemvesselslocatedinthecenterofthe
root;thexylem vesselsoftherootthenconductthewaterupintothexylem
vesselsinthestemintotheleaves;thereisaforceintherootswhichpusheswater



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page7of7

upthestem;thisforceisknownasrootpressure;andcanbeconsiderablyhighin
someplants;energyfromtheendodermalcellsoftherootisresponsiblefordriving
thisforce;inthexylemvessels,waterwouldriseupbycapillarity;tosomeextent
becausethevesselsarenarrowerandthereisahighattractiveforcebetweenthe
watermoleculesandthecellwalls;thecohesive;andadhesiveforcesareimportant
inthemaintenanceofacontinuousanduninterruptedwatercolumninthexylem
vesselsupthetreetotheleaves;watervaporizesfromthespongymesophyllcells;
theircellsapbecomesconcentratedthantheadjacentcells.Thisincreasesthe
osmoticpressureofthespongymesophyllcells;asaresultofthis,waterflowsinto
thecellfromothersurroundingcell,whichinturntakesinwaterfromxylemvessels
withintheleafveins;thiscreatesapull/suctionforcethatpullsastreamofwater
fromxylemvesselsinthestemandroots.Thisforce,knownastranspirationpull;
helpsinmaintainingacontinuouscolumnofwaterfrom therootstotheleaves;
waterflowsfromthemidribintoleafveinsfromwhereitentersleafcells;fromthe
mesophyllcells,itenterstheairspaces;thenthesubstomatalairchambers;from
whereitevaporatesthroughthestomata;totheatmosphere;Max.20mks

13.Howisthemammalianheartadaptedtoitsfunctions?

Heartisenclosedinapericardialmembrane/pericardium;thatproducesafluid;to
lubricateit;themembranealsokeepstheheartinposition;Itiscoveredinafatty
layer;thatactsasashockabsorber;madeupofcardiacmuscles;whichare
interconnected/interactedhencecontractandrelaxwithoutfatigueornervous
stimulation/myogenic;forcontinuouspumpingofbloodthroughoutthelifespanof
theanimal;themusclesaresuppliedbynutrientsandoxygen;bythecoronary
arteries;andthecoronaryveinstakeawaywastesandcarbon(IV)oxide;heartis
dividedinto4chambers;forefficientdoublecirculation/avoidmixingofoxygenated
anddeoxygenatedblood/carrylargevolumeofblood;hasinterventricularseptum;
toseparateoxygenatedanddeoxygenatedblood;ventriclesarethick/muscular;to
generatehighpressuretopumpbloodoutoftheheart;leftventriclehasthick
muscles/moremuscular;topumpbloodtoallbodytissues;hearthasbicuspid;and
tricuspidvalves;topreventbackflowofbloodtoleftauricle;andrightauricle
respectively;valveshavetendinouscords/valvetendons;topreventthem from
turninginsideout;semilunarvalveslocatedatthebeginningofmajorarteries;
preventbackflowofbloodintotheventricles;hassino-artrionodelocatedinthe
muscles ofthe rightauricle;to initiate heartbeat/contractions ofheart
muscles/cardiacmuscles,rateofheartbeatiscontrolledbynerves;vagusnerve;
slowsdownheartbeat;whilesympatheticnerve;speedsuptheheartbeat;hasaorta;
totransportoxygenatedbloodtoallbodyparts;haspulmonaryartery;that
transportsdeoxygenatedbloodfromrightventriclestolungsforoxygenation;has
pulmonaryvein;thattransportsoxygenatedbloodfromlungstotheleftventricles;
fordistributiontoallbodyparts;hasthevenacava;that receivesdeoxygenated
bloodfromallbodypartstorightventricles;Max.20mks
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14.Describedoublecirculationinmammals

Deoxygenatedbloodfrom bodytissues(exceptlungs);enterstheheartviathe
rightauricle;throughthevenacava;itflowstotherightventricle;viathetricuspid
valve;therightventriclecontracts;pumpingblood;viathesemilunarvalves;
throughthepulmonaryartery;tothelungsforoxygenation;theoxygenatedblood
fromthelungs;flowthroughthepulmonaryvein;totheleftauricle;viathebicuspid
valve;totheleftventricle;theleftventriclecontracts;pumpingbloodviathesemi
lunarvalves;throughtheaorta;totherestofthebodytissues;Max.20mks

15.Describetheprocessofurineformationinthemammaliankidneys

Theafferentarteriolewhichisabranchoftherenalarterysuppliesbloodtothe
glomerulus;theafferentarteriolehasawiderlumen/diameterthantheefferent
arteriole;whichtakesawaybloodfrom theglomerulus;thedifferencesinthe
diameteroftheafferentandtheafferentvesselscauseshighpressure;leadingto
ultrafiltrationofblood;thewallsofthebloodcapillariesareone-cellthick;hence
glucose,aminoacids,vitamins,hormones,salts,creatine,ureaandwaterfilterinto
theBowman’scapsule;toformglomerularfiltrate;whitebloodcells,redbloodcells,
plasmaproteinssuchasglobulinandplateletsaretoolargetopassthroughthe
capillarywall;henceremaininthebloodcapillaries;usefulsubstancesinthehuman
bodyareselectivelyreabsorbed;backintothebloodstream attheproximal
convolutedtubule;thetubuleishighlycoiled;toincreasethesurfaceareafor
reabsorptionofthesubstances;theusefulsubstancesincludeaminoacids,glucose,
vitamins,hormones,sodium chlorideandwater;manymitochondriafoundatthe
proximalconvolutedtubule;provideenergyforreabsorptionofthesesubstances
againstaconcentrationgradient;theglomerularfiltrateflowsintothedescending
andtheascendinglimboftheloopofHenle;bloodinthecapillariesandthe
glomerularfiltrateintheloopofHenlemoveinoppositedirections/counter-current
flow;thisprovidesasteepconcentrationgradientthatleadstomaximumabsorption
ofwaterthroughosmosis;sodiumchlorideisactivelyabsorbedfromtheascending
limbintothebloodcapillaries;undertheinfluenceofaldosteronehormone;the
glomerularfiltrateflowsintothecollectingtubulefrom where,morewateris
reabsorbedintothebloodstream;antidiuretichormoneinfluencestheamountof
watertobereabsorbeddependingontheosmoticpressureoftheblood;the
glomerularfiltratefrom severalcollectingtubulesnow referredtoasurine;is
emptiedintothecollectingduct;theurinepassesthroughpyramid,pelvisand
ureterintothebladder;whereitisstoredforsometime.Thesphincteronthe
urethrarelaxestoallowurinetobereleasedfromthebody;Max.20mks

16.Explaintheroleofthefollowinghormonesduringhomeostasis

a)AntidiureticHormone(ADH)

Secretedbythe(posteriorlobe/end)pituitarygland;inresponsetoanincrease
intheosmoticpressureofblood;thehormonestimulatesthedistalconvoluted
tubulesandthecollectingducts;toincreasetheirpermeabilitytowater;this
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increasesthereabsorptionofwaterintothebloodstream;concentratedandless
urineisexcreted;whentheosmoticpressuredecreases,lessornohormoneis
produced;hencethetubulesbecomeimpermeabletowater;lesswateris
reabsorbed into the bloodstream;hence more dilute urine is excreted;
fluctuationsintheosmoticpressureisdetectedbythehypothalamus;

b)Insulin

Secretedbythepancrease;inresponsetoariseinbloodsugarlevel;it
stimulateslivercellstoconverttheexcessglucoseintoglycogenandfatsfor
storageintheliverandmusclecells;increasestheoxidationofglucosein
respirationtoyieldwaterenergyandcarbon(IV)oxide/increasesmetabolismin
thebody;thisleadstoafallinbloodglucosetonormallevel;

c)Glucagon

Secretedbythepancrease;inresponsetoadeclineinbloodglucoselevel;it
stimulateslivercellstoconvertthestoredglycogenandfatsbacktoglucose;
stimulatestheconversionofaminoacidstoglucose;andstopstheoxidationof
glucoseinthebodycells;theglucoseformedisreleasedtothebloodsteream
causingariseofbloodglucoseleveltonormal;Max.20mks

17.a)DistinguishbetweenDiabetesmellitusandDiabetesinsipidus

Diabetesmellitusisacondition/diseasecausedbyfailureofthepancreaseto
produceadequateinsulinhormone;leadingtoexcessglucoselevelsinthebody
someofwhichisreleasedinurinewhilediabetesinsipidusisaconditioncaused
byfailure/inabilityofthekidneytubulestocontroltheamountofwaterinurine
asaresultofadefectinproductionofantidiuretichormone(ADH)leadingto
productionofmorediluteurine;Max.2mks

b)Explainhowmammalianbodiesregulateglucoseandproteinlevelsintheirblood

Whenglucoselevelishigh(above90mg/100cm3),thebrainsendsimpulsesto
the( cellsofisletsofLangerhans)pancreasecells;toreleaseinsulinhormone;
thehormonestimulateslivercellstoconverttheexcessglucoseintoglycogen
andfatsforstorageintheliverandmusclecells;increasestheoxidationof
glucoseinrespirationtoyieldwaterenergyandcarbon(IV)oxide/increases
metabolism inthebody;thisleadstoafallinbloodglucosetonormallevel;
However,whentheglucoselevelfallsbelownormal(below90mg/100cm3);the
brainsendsimpulsestothe(cellsoftheisletsofLangerhans)pancreasecells;
whicharestimulatedtoreleaseglucagonhormone;thehormonestimulatesliver
cellstoconvertthestoredglycogenandfatsbacktoglucose;stimulatesthe
conversionofaminoacidstoglucose;andstopstheoxidationofglucoseinthe
bodycellstoavailmoreglucose;theglucoseformedisreleasedtothe
bloodstreamcausingariseofbloodglucoseleveltonormal;Thelevelofplasma
proteinssuchasprothrombin,globulins,albuminsandfibrinogen;whichplaya
majorroleinosmoregulationandbloodclotting;arecontrolledbytheliver;
whichmanufacturesthemusingtheaminoacidsfoundintheliver;whentheir
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levelsreduce,moreisproduced;butwhenthelevelishigh,lessoftheproteins
isproducedintheliver;excessaminoacidsaredeaminated;asthebodyisnot
abletostorethem;theprocessinvolvesremovalofanaminogroupfrom an
aminoacidmolecule;theaminogroupenterstheornithinecycle;whereitis
combinedwithcarbon(IV)oxidetoformurea;whichisexcretedinurinethrough
thekidneys;Max.18mks

18.Explainhowthevariousabioticfactorsmayaffectplants

Temperature;affectssoilformationanddistributionofplants;affecttranspiration
rateashightemperaturesleadtohighratesoftranspiration;Italsoaffectstherate
ofphotosynthesiswiththedirectinfluenceonenzymeactivity;Lightintensity;
affectstherateofphotosynthesis;Wind;increasethetranspirationrates;affects
dispersalofseedsandfruits;agentsofpollination;affectdistributionintermsof
windstorms/breakages;Atmosphericpressure;highatmosphericpressureleadsto
lowratesoftranspiration;highoxygenandcarbon(IV)oxideconcentration;high
photosyntheticrates;whilelowatmosphericpressureleadstohightranspiration
rates;lessconcentrationofoxygenandcarbon(IV)oxide;leadingtolowratesof
photosynthesis;Water/Rainfall;formsarawmaterialforphotosynthesis;helpsin
supportinplanttissues;affectsdistributionofplants;Humidity;lowhumidityleads
tohightranspirationrates;whilehighhumidityleadstolowratesoftranspiration;
pH;affectsdistributionofplants;somegrowinacidicsoils;othersinalkalinesoils;
Edaphic/soilfactors;affectsplantdistribution;intermsofbeingsourcesofwater
andmineralsalts;provideasubstratumforanchorageofplants;Max.20mks

19.Discussthecauses,effectsandcontrolmeasuresforwaterpollution

Causesofwaterpollutionarevaried:industrialeffluents;haveheavymetalsthat
poison aquatic organisms; untreated organic matter has
phosphates/sulphates/nitrates/salts;thatcauseeutrophication;causingalgalbloom
thatdeprivesthewaterofnutrients;whenthealgaedie,theyleadtoanincreasein
putrefyingbacteriawhosedecompositionactivitiesleadtothereleaseofawful
smells/odours;oileffluentsclogrespiratorysurfacesofaquaticorganisms/death
duetosuffocation;domesticeffluents/sewage;form ahabitatofpathogensthat
spread waterborne diseases;decomposing sewage promotes eutrophication
leadingtoalgalbloom;deathpromotes/attractssaprophyticbacteriathatuseup
oxygen in water; causing suffocation/death to aquatic organisms;
agrochemicals/fertilizers;phosphates/nitrates;causeeutrophication;heavymetals
in agrochemicals (herbicides/pesticides); affect respiratory surfaces/cause
breathingproblems;Hotwater;raisetemperatureofwater;killingorganisms;
dissolveslessoxygen;reducingitscontentinwater;Oilspillage;inoceansfrom
tanks/refineries;soakfeathersofmarinebirdspreventingflight;clogsrespiratory
surfacesleadingtodeath;coatsphotosyntheticphytoplanktons;reduceslight
penetrationhamperingphotosynthesis;Sediments;from soilerosionmakeswater
dirty;makingitunfitforconsumption;clogsrespiratorysurfaceshinderinggaseous
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exchange;reduceslightpenetrationhinderingphotosynthesis;Controlmethods:
Enforcementofenvironmentallaws;Useofunleadedfuel/petroleum products;
Propertreatmentanddisposalofsewagewastes;Treatmentofindustrialeffluents
before release;Publiceducation on correctuse ofinorganicfertilizersand
agrochemicals; and use of alternatives such as biological control of
weeds/pests/organicmanure;Useofunderseapipelinesinsteadoftankersto
transportoilproducts;Coolinghotwaterbeforereleasetowaterbodies;Max.20

20.Howarexerophytesandhydrophytesadaptedtotheirhabitats?

Xerophytes:thickwaxycuticle;minimizewaterloss;leavesarefoldedandreduced
insize;tominimizestomataltranspiration;sunkenstomata;toreducerateof
transpiration;thick/succulentleaves,sidebranchesorstems;forwaterstorage;
sheddingofleavesduringthedryperiods;toreducesurfaceareaexposedfor
transpiration;reversedstomatalrhythm;preventexcessivelossofwater;deep
penetratingroots;toabsorbwaterfromdeepbelowthesurface;superficialroots;to
absorbsurfacewaterrun-off;leavescoveredinscales/hairs;totrapamoistlayerof
air;toreducetherateoftranspiration;drought-resistantseeds;thatremain
dormanttillfavourableweatherresumes;undergroundorgans(corms/bulbs);for
storageofwaterandreproduction;moststomatalocatedonthelowerleafsurface;
toavoidexposuretodirectlight;toreduceevaporation;reducednumberofstomata;
toreducetherateoftranspiration;Hydrophytes:stomataontheuppersurfaceof
leaves;toprovidealargesurfaceareaforgaseousexchange;andlossofexcess
water;poorly-developedrootsthatlackroothairs;toreduce/avoidabsorptionof
water;aerenchymatissueinleaves,stemsandroots;tostoreair;andforbuoyancy;
deeply-dissectedleaves;toprovidealargesurfaceareaforabsorptionoflight;
highly-sensitive;andnumerouschloroplasts;forphotosynthesis;greatly-reduced
vascularbundle;toavoidabsorptionofwater;flowersraisedabovethewater;to
allowforpollination;lackofacuticleorverythincuticle;forfasterlossofwater;
Max.20mks

21.Outlinethedifferencesbetweenwindandinsectpollinatedflowers

Flowersofwindpollinatedplantsaresmall;withnobracts,sepalsorpetals;if
presentthepetalsaresmall,inconspicuous;oftenwhiteorgreenincolour;while
insectpollinatedflowersarelarge;oftenwithbrightlycolouredpetals,bractsor
inflorescence;toattractinsects.Flowersofwindpollinatedplantshavenonectaries;
andnoscent;whileflowersofinsectpollinatedplantsarescented;andproduce
nectar;inwindpollinatedflowers,theanthersarelarge;andlooselyattachedona
flexiblefilament;toallowpollengrainstobereadilyreleasedwhenwindblowson
theanthers;whileanthersofinsectpollinatedflowersareusuallysmall;andfirmly
attachedonthefilaments;thisensuresthattheinsectrubagainsttheanther;as
theycrawlintotheflowercollectingpollengrainsontotheirbodies;inwind
pollinatedflowers,thestigmasarefeathery;widelyspread;thisactsasnetsto
catchpollenasitfloatsthroughtheair;whileininsectpollinatedflowersthe
stigmasaresmall;smooth;andsticky;andarealsoenclosed;thisfeatureensures
thatpollengrainsfromthebodyofaninsectstickontoit;inwindpollinatedflowers,
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theflowersaresimplewithnoparticularshape;whilesomeflowersthatareinsect
pollinatedhavepetalswithgroovesordarklines;leadingfromthepetalboarderto
thenectaries;somehavetubularorfunnel-shapedcorolla;andlandingplatforms;to
guidetheinsecttothesourceofthenectarfortheirfood;flowersofwindpollinated
plantsareeitheronlongstalksabovetheleaves;ordevelopfromflowerbudsthat
openbeforetheleafbuds;toincreasetheflowerexposuretoaircurrents;while
flowersofinsectpollinatedplantsareonshortstalks;oftenenclosedbythecorolla;

22.Describewhathappensinaflowerfromthetimeofpollinationuptothetimeof
seedandfruitdevelopment

Afterpollination,thepollengrainabsorbsnutrientsfromthestigma;anddevelops
apollentube;itgrowsdownthestyletotheembryosac;takingalongthemale
nuclei;thetubenucleiinitiatesandmaintainspollentubegrowth;whilethe
generativenucleusdividesbymitosis;toformtwomalegametenuclei;whichfollow
behindthetubenucleusasthepollentubegrowsdownthestyle;pollentube
enterstheovulethroughthemicropyle;itstipburstsopen;whilethetubenucleus
disintegrates;one ofthe male gamete nucleus fuses with the egg cell
nucleus/oosphere/megaspore;toform thezygote;whiletheotherfuseswiththe
twopolarnuclei;toformatriploidnucleus;calledtheprimaryendospermnucleus;
afterfertilization,thezygoteundergoesrepeatedmitoticdivisions;toform an
embryoconsistingoftheplumule,radicleandseedleaves/cotyledons;primary
endospermnucleusdividerepeatedly,becomeseparatedbymembranes;toforman
(semi-fluidnutritive)endosperm;ovarywallschangeintothepericarp;ovary
changes/developsintoafruit;whileovuleslosewaterandbecomeseeds;the
integuments;changeintoseedcoats/testa;style/filaments/petals/sepalswitherand
falloff(ormaypersist);Max.20mks

23.Discusstheadaptationsofthefemalereproductivesystemofhumans

Elasticuterinewalls;toexpandsoastoaccommodatethegrowingfoetus;
muscularfootofthepelvisandbladdersupporttheweightofthegrowingfoetus;
funnel-shapedendsoftheoviduct;directtheovareleasedtotheuterus;muscular
uterinewalls;contractandrelaxtoexpelthefoetusatbirth;longvaginalcanal;
allowsufficiententryofpenistoavoidwastageofsperms;thetwoovariesmaximize
chances ofreleasing ovum afterevery circle (28 days);ovaries are well
vascularised/havegoodbloodsupply;toensurenourishmentofcellsinvolvedin
oogenesis(primordialmother/germ cells)oregg formation;high numberof
potentialmothercells;ensuresmaximumnumberofovawhichdeveloptomaturity;
plentyofyolkineggcells;whichnourishthefoetusbeforetheplacentabecomes
functional;the vitelline membrane ofthe ovum thickens afterfertilization;
preventingfurtherentryofsperms;theoviductwallisabletocontract;inorderto
facilitatemovementofovumdowntheoviduct;hasciliatowafttheovumforward;
wallofthevagina/vulvaproducemucus;tolubricatethepenisduringcopulation;
clitoris;hasmanynerveendings;toprovidemaximumstimulationduringcopulation
formaximumejaculationandfastermovementofspermatozoa;Max.20mks
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24.Describetheprocessofgaseousexchangeinterrestrialplants

Gaseousexchangeoccursinthespongymesophyll;Duringtheday,airdiffuses
intolargeairspacesofthespongymesophyll;throughthestomata;thecarbon(IV)
oxide in the airdiffusesinto photosyntheticcells;in solution form;during
photosynthesis,carbon(IV)oxideisusedup;whileoxygenisproduced;someofthe
oxygenisusedinrespiration;whiletherestdiffusesoutoftheleaf;throughthe
stomata;Duringthenight,airdiffusesintotheairspaces;throughthestomata;the
airdissolvesintothefilmofmoisture;oxygenintheairdiffusesintothecells;and
isusedforrespiration;carbon(IV)oxideproduced;diffusesoutthroughstomata;
duetoaconcentrationgradient/diffusiongradient;Atnight,carbon(IV)oxide
accumulatesintheleafsincephotosynthesisdoesnotoccur;somegaseous
exchangealsotakesplacethroughthecuticle;andthroughtheepidermisofyoung
leaves,roots and stems;some plants exchange gases through breathing
roots/pneumatophores;olderstemsexchangegasesthroughlenticels;Max20mks

25.Howisthemammaliangaseousexchangesystemadaptedtoitsfunctions?

Nasalcavity;hascellsthatproducemucus;thattogetherwithhairs/cilia;trapand
propeldust/microbestothepharynxtobebreathedout/swallowed;cavityis
suppliedwithcapillaries;thatwarmtheairforfasterflowinthechannels;epiglottis;
coversthetracheaduringswallowing;sothatparticlesoffoodandwatermaynot
enterthetrachea;tracheaandbronchi;havecartilagerings;tokeepthepassages
open/preventthem from collapsing;sothatairmovesinandoutfreelyand
continuously;arealsolinedwithmucousmembraneswhichhavehairs/ciliated;
whosemovement/waftingpushoutdustparticlescollectedinthepassagesintothe
pharynx;richly-suppliedwithbloodvessels;towarmtheair;forfasterflow;lungs;
havenumerousalveoli;toincreasethesurfaceareaforgaseousexchange;alveoli
haveathinepithelium;toreducethedistancethroughwhichgasesdiffusefor
easierandfasterdiffusion;alveoliaremoist;todissolveoxygenforfastertransport;
lungsarespongy;becauseofmanyairsacsthatcontainalargeamountof/volume
ofair;Lungsarealsosuppliedwithmanybloodvessels;fortransportationofgases;
theyarealsosuppliedwithanetworksystemoftrachea,bronchiandbronchioles;
toprovideanefficientsystem/largesurfaceareaforgaseousexchange;Lungsare
enclosedinapleuralmembrane;whichsecretepleuralfluid;thatprotectthelung
surface;lubricatethechestcavity;allowingsmoothmovementoflungsasthey
changevolumes;ribshaveintercostalmuscles;thatmoves/contractsandrelaxesto
allowforinhalationandexhalation;ribsalsoprotectthelungs;hasthediaphragm
muscleswhosecontractionandrelaxationleadstoinhalationandexhalation
respectively;Max.20mks

26.Describethestructureandfunctionofthemammalianskin

Ithasacornifiedlayermadeupofdeadcellsandistoughandimpermeableto
water;toprotecttheskinagainstmechanicaldamage;bacterialinfectionsandwater
loss;granularlayer;whosecellsdividetoformthecornifiedlayer;malpighianlayer;
whichismadeupofdivingcellsthatgiverisetoanewgranularlayer;contains
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melanin;toprotectskinagainstultra-violetrays/radiations;Sebaceousglands;
whichsecretesebum;tomaketheskinsupple/softandwaterproof;sebumisalso
antiseptic;Bloodvessels;dilateduringhotweather;increasingbloodflownearthe
skinsurface;heatlossisenhanced;constrict;incoldweather;lessbloodflow;
minimizeheatloss;Sensorynerveendingsandreceptors;enabledetectionof
externalenvironmentalchanges;Highlycoiledsweatglands;secretesweat;to
controlbodytemperature;whenhotsweatevaporatescoolingthebody;sweat
contains excretory products;subcutaneous fat/adipose tissue in dermis;for
insulation;hair;toregulatebodytemperature;incoldweathererectorpilimuscles
contract;hairisraised,airtrappedtoinsulatethebody;inhotweather,erectorpili
musclesrelax;hairliesflatreducinginsulation;densenetworkofbloodcapillaries;
supplynutrients/oxygentoskintissues;aswellascarryingawaywastesandcarbon
(IV)oxideawayfromtheskintissues;adiposetissue/sub-cutaneouslayer;servesas
aninsulator;helpingintemperaturecontrol;helpsinmanufactureofvitaminD;Max.
20mks

27.Describetheroleofthefollowinghormonesinthemenstrualcycle

a)LuteinisingHormone(LH)

Producedbythepituitarygland;undertheinfluenceofoestrogenhormone;
causetheburstingoftheGraafianfollicle;toreleaseamatureegg/ovum/causes
ovulation;stimulatesthechange/conversionoftheGraafianfollicle;intothe
corpusluteum;stimulatesthecorpusluteum;tosecreteprogesteronehormone;

b)FollicleStimulatingHormone(FSH)

Producedbytheanteriorlobeofthepituitarygland;itstimulatesthematuration
oftheGraafianfollicleintheovaries;stimulatestheovariantissue/wallto
secreteoestrogen;

c)Oestrogen

Bringsabout/stimulatesthe healing and repairofthe uterine wall;after
menstruation;stimulatesthepituitarygland;tosecreteluteinisinghormone;

d)Progesterone

Secreted by the corpus luteum;it stimulates the thickening ofthe
endometrium/uterinewall;inpreparationforimplantation;inhibitssecretionof
theFollicleStimulatingHormone;thereforepreventingfurtherdevelopmentof
theGraafianfollicle;Max.20mks

28.a)Whatissecondarygrowth?

Typeofgrowththatoccursduetocambium activityinwoodyplants/stems;
resultinginan increaseingirth/widthofplants;2mks

b)Describetheprocessofsecondarythickeninginawoodystem

Facilitatedbymeristematiccells(cambium)locatedbetweenthephloem and
thexylem (intervascularcambium);itdividesradiallytoform cambium tissues;
withxylem formingtheouterring/totheinside;whilethephloem formingthe
outerring/totheoutside;divisionofthecambium ring;form asecondary
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parenchyma;henceincreases/formsthemedullaryrays;otherxylems(secondary
xylem)areformed;hencepushesthephloem andcambium ringoutwards;this
createspressureontheoutercells;resultinginstretchingandeventualrupturing
ofepidermalcells;anewband/volumeofcambiumcellsareformedinthecortex
beneaththeepidermis(corkcambiumcells/phellogen);toreplacetheseruptured
cells;thephellogencellsdivideoneitherside;wheretheinnercellsbecomethe
secondarycortex;whilethoseproducedontheoutsidebecomecorkcells;which
are tightly packed;and become coated with an oily/waxy water-proof
material/suberin;furthermultiplicationofcorkcells;leadtoformationofthebark;
whichformsaprotectivelayer(againstwaterlossanddamagebyorganisms);
seasonsresultsintoannualrings;somecorkcellsformaloosemass/lenticelsthat
allowgaseousexchangethroughthestem;Max.18mks

29.Discussthevariousmechanismsofopeningandclosingofstomata

Photosynthetictheory;duringtheday,guardcellscarryoutphotosynthesis
manufacturingglucose;Thisincreasestheosmoticpressureofthesapvacuole;
whichbecomeshigherthanthatoftheneighbouringepidermalcells;guardcells
thereforetakeinwaterbyosmosis;andbecometurgid;theouterthinwallstretches
easily;pullingthethickerinnerwalloutwards;thusthestomataopens;Atnight,
thereisnolighthencenophotosynthesistakesplace;plantcellsrespireusingup
moreglucose;theosmoticpressureofthesapvacuoleoftheguardcellsreduces;
becominglowerthantheneighbouringepidermalcells;theguardcellslosewater
byosmosis;toadjacentepidermalcells;theythenbecomeflaccid;pullingtogether
thethickinnerwalls;andstomatacloses;Enzymaticinter-conversionbetween
starchandglucose/sugar;Atdaytime,plantscontinuouslyusecarbon(IV)oxidefor
photosynthesis;leadingtoanincreaseinthepHoftheguardcells;thiscauses
starchtobeconvertedtosugar/glucose;theglucoseincreasestheosmotic
pressureoftheguardcells;hencewateristakeninbyosmosis;thecellsbecome
turgid and bulge outwards;causing the stomata to open;At night,no
photosynthesisoccursbutrespirationtakesplace;carbon(IV)oxideaccumulatesin
guardcells;loweringthepH;thelowpHfavoursconversionofglucoseintostarch;
starchisosmoticallyinactive;thislowerstheosmoticpressureofguardcells;guard
cellsthereforelosewaterbyosmosistotheadjacentepidermalcells;become
flaccid;pullingtogetherthethickinnerwalls;andthestomatacloses;Activeion
exudation;duringtheday,there’sanaccumulationofpotassiumandsodiumions;
asaresultofactivepumpingoftheionsbytheATPformedthroughphotosynthesis;
carbon(IV)oxidefixationoccursintheguardcells;theguardcellsbecometurgid;
andstomataopen;Atnight,beforethestomataclose,theionsdiffuseoutofthe
guardcellsintoepidermalcells;theosmoticpressureofguardcellsislowered;they
losewatertoepidermalcellsbyosmosis;andbecomeflaccid;therebyclosingthe
stomata;Max.20mks

30.a)Whatisnaturalselection?

(TheoryputforwardbyCharlesDarwinthatexplainsthat)Natureselectsfor
individualsthatarewelladaptedtoaparticularenvironment;andagainstthose
thatarelessadapted;2mks

b)Discussthreeexamplesofnaturalselectioninaction
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Melanicformsofpepperedmoths;inEurope,therearetwoformsofpeppered
moths;whiteandblack;beforeindustrialization,thetreetrunkswerewhite;
thereforethewhitepepperedmothswerewhite;hencewerecamouflaged;the
blackvarietieswereeasilynoticedandfeduponbypredatorybirds;thewhite
formthereforereproducedandincreasedinnumber;duringindustrialization,the
smoke from industriescoated tree trunksblack;the blackvarietybecame
camouflaged;reproducedandincreasedinpopulation;thewhitevarietywere
easilynoticedandfeduponbypredators;theyreducedinpopulation;Resistance
againstdrugsandantibiotics;wheremicroorganismsarecontinuallyexposedtoa
certaindrug;theircellssynthesisespecificproteins;whichcounterthedrug;this
abilitytosynthesizetheproteinispassedontotheoffspring;Resistanceto
pesticidesbyinsects;insectssuchasmosquitoeswhencontinuallyexposedtoa
particularpesticide;synthesizeaspecificproteinwhichmakethem resistantto
thepesticide;thisistheninheritedbytheiroffspring;Max.18mks

31.DiscussLamarck’sandDarwin’stheoriesofevolution

Larmarck’stheorystatesthatwhentheenvironmentdemandstheneedoruseofa
particularstructureinthebody;thebodydevelopsitinresponse;forexample
giraffesusedtohaveshortnecks;whenallthegrasswasexhausted,theystarted
stretchingtheirnecksinsearchofleavesontrees;thereforetheydevelopedlong
necks;whichthenwereinheritedbytheiroffspring;however,whenastructureis
notcontinuallyused,itreducesinsizeandbecomesdysfunctional;thistheoryfails
toexplainhowacquiredcharacteristicsbecomeinherited;Darwin’stheorysuggests
thatinnaturethereoccurstruggleforexistence;onlythoseindividualswiththe
desiredadaptationssurvive;thosepoorlyadaptedfailtocompete;andbecome
extinct;therealsooccursvariationinnature;whereorganismswithdesired
adaptationspassontheircharacteristicstooffspring duringreproduction;those
poorlyadaptedfailtoreachmaturity;anddonotreproduce;therefore,nature
selectsforindividualsbestsuitedtoanenvironment;andagainstthosepoorly
adapted(naturalselection);asthereoccurssurvivalofthefittest;Max.20mks

32.a)Explainhowthefollowingbloodcellsareadaptedtotheirfunctions

i)RedBloodCell

Presenceofhaemoglobinmolecules;withahighaffinitytocombinewithoxygen
as/toformoxyhaemoglobin;bi-concaveshape;toincreasethesurfaceareafor
packagingofhaemoglobin;absenceofnucleus;toaccommodatemaximum/more
haemoglobinmolecules;thinmembrane;forfasterdiffusionofgases;Max.6mks

ii)Whitebloodcell

Irregularinshape/amoeboid;whichchangestoenablethecelltosqueeze
throughthecapillaries;lymphocytesproduceantibodies;whichhelptoprevent
diseases;phagocytesareamoeboid-shaped;tochangeshapeandengulfbacteria
cells;Max.6mks

b)ExplainthedifferentwaysinwhichCarbon(IV)Oxideistransportedbyblood

Carbon(IV)oxidediffusesoutofthetissuesintotheredbloodcellswhereit
reactswithwater;inthepresenceofcarbonicanhydraseenzyme;toproduce
carbonicacid;Theaciddissociatesintohydrogenandhydrogencarbonateions;
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thehydrogencarbonateionsthendiffuseoutoftheredbloodcellsintothe
plasma;whereitfurtherdissociatestoproducecarbon(IV)oxideonreachingthe
alveolarcavitiesofthelungsanddiffusesintothealveoli;somecarbon(IV)oxide
combines with the amine group in the haemoglobin molecule forming
carbaminohaemoglobin;whichdissociatesinthelungsproducingcarbon(IV)
oxide;somecarbon(IV)oxidedissolvesinthebloodplasmaformingcarbonicacid,
whichdissociatestocarbon(IV)oxideonreachingthelungs;Max.8mks

33.Describehowthefollowingvertebraeareadaptedtotheirfunctions

a)Atlas

Hasawideneuralcanal;toaccommodatethelargespinalcordattheneckregion;
haslarge/broadwing-likecervicalribs;toincreasethesurfaceareaforattachment
oftheneckmuscles;hasfacetsontheanteriorside;forarticulationwiththe
occipitalcondylesoftheskull;allowingupanddownmovement/noddingofthehead;
hasposteriorfacetsforarticulationwiththeanteriorfacetsoftheaxis;forminga
jointthatallowssidewaysmovementofthehead;

b)Axis

Hasabroadcentrum;thatprojectstoform theodontoidprocess;forarticulation
withtheneuralcanaloftheatlas;ajointthatallowsturningofthehead;hasalarge
andbroad/flattenedneuralspine;andflatcervicalribs;toincreasethesurfacearea
forattachmentofneckmuscles;

c)Lumbar

Has many transverse processes;and additionalprojections (metapophyses,
hypapophyses,anapophyses);toofferalargesurfaceareaforattachmentof
abdominalmuscles;broadneuralcanal;toallowpassageofthelargespinalcordat
theupperabdominalarea;large/thickcentrum;tosupporttheweightofthebody;
andwithstandstrains/upthrustforceduetomovement;

d)Thoracic

Long/elongatedneuralspine;toofferalargesurfaceareaforattachmentofthe
largebackmuscles;havealargecentrumandneuralcanal;tooffersupporttothe
thoraciccage;hastubercularfacetonthetransverseprocesses;toarticulatewith
the tuberculum ofthe ribs;while the capitulardemifacetson the centrum;
articulateswiththecapitulaoftheribs;togetherwiththeribsandthesternumform
thethoracic/ribcage;forprotectionofheartandlungs;andforbreathingprocess;
Max.20mks

34.a)Whyislocomotionnecessaryinhigheranimals?

Animalsmoveinordertolookforfood;mates;escapedanger/predators;look
forshelter/suitableenvironmentalconditions;4mks

b)Explainhowbonyfishareadaptedtotheirhabitats
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Havestreamlinedbodies;toreducefriction;bodyiscoveredwithscales;which
overlapbackwards;toreducefriction;skinproducesmucus;whichcoversthe
bodymakingitslippery;reducingfriction;haveswimbladder;whichstoresair;for
buoyancyhencemakethefishfloat;myotomes/muscleblocks;thatcontract
alternately;forforwardthrustinwater;laterallinesystem;oneithersideofthe
bodywhichissensitivetopressureandwatercurrents;possessfins;thatare
usedforlocomotion:tail/caudalfins;forpropulsion;dorsal;andanalfins;prevent
rolling;pectoralfin;usedforbreaking/steering;preventsyawing/sidetoside
movement;controlspitching;pelvicfins;forsteering/pitching;Max.16mks

35.Describehowthevarioussupportivetissuesinplantsadaptthemtotheirhabitats

Sclerenchymatissue;long,slendercellswithtaperingends;withwallsthickened
withlignin;providesupportandprotectiontothemoredelicatetissues;and
resistancetostormsandstrongwinds;mainconstituentofwood;Xylem vessels;
longitudinally-elongatedcells;withperforatedendwalls;withheavilylignifiedwalls;
toincreaserigidityandstrengthtotheplant;amainconstituentofwood;Tracheids;
mainlyfoundinangiosperms;madeupoflongtaperingdeadcells;cellwallsare
highlylignified;andpitted;cellslieinlargeoverlappinggroups;toofferextra
support;Collenchymatissue;longitudinallyelongatedlivingcells;locatedbeneath
theepidermisandmidribofleafveins;thickenedatthecornersbycelluloseand
pectincompounds;toprovidesupportinleaves,herbaceousplantsandyoung
woodyplants;Parenchymatissue;large;sphericalcells;withthincellulosewalls;
formingthebulkofcortexandpithofmostplants;becometightlypackedandrigid
whenturgid;toattainandmaintainanerectpostureofplants;mainsupport
structuresinherbaceousstems/plants;Max.20mks

36.a)Whatisareflexaction?

Rapidandautomatic;responsetoaparticularstimulus;2mks

b)Outlinetheactivitiesthatoccurinthebodywhenonetouchesahotobject

Whenthehotobjectistouched,thepainreceptors;intheskinofthefingerare
stimulated;nerveimpulsesareinitiatedandtransmittedthroughthesensory
neurone;tothegreymatter;ofthespinalcordtothebrain;forinterpretation;the
impulsesarethentransmittedthroughtherelayneurone;viaasynapse;the
impulsesfromtherelayneuronearetransmittedviathemotorneurone;through
anothersynapse;totheeffector;whicharethebicepsmusclesoftheupperarm;
makingthemusclestocontract;straighteningthearm;andthearmiswithdrawn
fromthehotobject;Max.18mks
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37.Describethenitrogencycle

Thisisthecyclingofnitrogenanditscompoundsinnature;plantsabsorbnitrogen
inform ofnitratesandthenassimilateitintoplantproteins;animalsobtainthis
nitrogeninplantproteinsthroughfeedingonplants;whentheanimalsdieand
decompose,theyreleasethenitrogeninform ofammoniatothesoil;free
atmosphericnitrogenisconvertedintonitratesthroughaprocessknownas
nitrogenfixation;theprocessoccursintwoways:biologicalandnon-biological;
biologicalfixationofnitrogenisdonebynitrogen-fixingbacteria;whichareeither
free-livingorsymbiotic;symbioticbacteriaareofthegenusRhizobium;andare
foundinrootnodulesoflegumes(suchaspea,cloverandalfalfa);thebacteria
convertatmosphericnitrogenintoammonia;thatisuseddirectlybytheleguminous
plantstoformnitrogencontainingorganiccompounds(aminoacids,nucleicacids,
proteins);whenplantsdie,thenodulesreleaseammoniumcompoundsintothesoil;
whicharethenconvertedtonitrites;bynitrifyingbacteriaofgenusNitrosomonas
andNitrococcus(nitritebacteria)andthentonitratesbyNitrobacter(nitrate)
bacteria;free-livingmicro-organismsthatfixnitrogenincludeputrefying/saprophytic
bacteria;(suchasAzobacterspp,ClostridiumandsomealgaesuchasAnabaena,
ChlorellaandNostoc);theorganismsfixnitrogenintoammoniabybreakdownof
proteinmaterialindeadorganisms;theammoniaisconvertedtonitrites;thento
nitrates;However,denitrifying bacteria (e.g.Pseudomonas denitrificans and
Thiobacillus denitrificans);break down/reduce nitrates to nitrites,ammonium
compoundsandevengaseousnitrogen;aprocessknownasdenitrification;the
processhelpstoreleasefreenitrogenintotheairforrecycling;non-biological
nitrogenfixingiscarriedoutbylightningduringthunderstorms;thelightning
energy,causesatmosphericnitrogenandoxygentocombineformingoxidesof
nitrogen;whichdissolveinrainwatertoformnitrousacid/nitricacid;thatiswashed
downintothesoil;thenitricacidformedreactswithotherchemicalcompounds
dissolvedinsoilwater;toformnitrates;thenitratesarethenutilizedbyplants;Max.
20mks

38.Discusshowthevarioustropismsadaptplantstotheirhabitats

Phototropism;growthcurvatureinresponsetodirectionoflight;enablesplant
shootstogrowandgetlightformaximumphotosynthesis;allowsforleafmosaic;
Thigmotropism;growthcurvatureinresponsetocontact/hardsurface;makesplants
withweakstemstogetsupportonlargeplant/trees;thismakesthemtoreachand
getlightformaximumphotosynthesis;Geotropism;growthcurvatureinresponseto
gravity;enables plant roots to grow deep into the soilfor maximum
support/anchorage;Hydrotropism;growthcurvatureinresponsetomoisture/water;
wateristhenusedasarawmaterialduringphotolysisstageofphotosynthesis;
Chemotropism;growthcurvatureinresponsetochemicalconcentrationgradient;
enablespollentubestogrowdownthestyleandintotheovaryforfertilizationto
occurinplantflowers;Thermotropism;growthcurvatureinresponsetotemperature
changes;enablesplantstogrowtowheretheycanacquireoptimumtemperature
foreffectiveplantprocess(e.g.sunflowerorientatestowardsthedirectionofthe
sun);Max.20mks



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page20of20

39.Discussthevariousevidencesoforganicevolution

Comparativeanatomy/taxonomy;membersofaphylum/groupshow similarities;
organshavesimilarstructure/organsperformingthesamefunctionsuchasthe
digestivesystem,urinarysystem,vertebrateheart;homologousstructuresare
structureswiththesameembryonicoriginbuthavebeenmodifiedtoperform
differentandspecificfunctions;show aform ofdivergentevolution;e.g.the
pentadactyllimbinvertebrateswhichhasbeenmodifiedforracing;swimmingand
flightorbeaksoffinchesandbirds;whileanalogousstructuresarethosewith
differentembryonicoriginbuthavebeenmodifiedtoperformthesamefunctione.g.
wingsofinsects,batsandbirds;eyesinoctopusesandhumans;showaform of
convergentevolution;vestigialstructures;havebeenreducedinsizeandbecome
functionless;inthecourseofevolution;e.g.limbsinsnakes,humanhairandtail;
Cellbiology/cytology;occurrenceofsimilarorganellessuchasthemitochondriaand
theendoplasmicreticulapointtocommonancestry;Fossilrecords/Paleontology;
remainsoforganismspreservedinnaturally-occurringmaterialsformanyyears;
fossilrecordsshowmorphologicalchangesoforganismsoveralongperiodoftime
e.g.skullofhumansandhorse;theyprovideadirectevidenceofexistenceof
organismsataparticularecologicalera;however,sinceonlyhardpartsare
preserved,noevidenceisavailableforexistenceofsoft-bodiedorganisms;and
there are many missing links;since remains are accidentally preserved in
rudimentaryrocksandresins;Comparativeembryology;vertebrateembryosare
morphologicallysimilarduringtheearlystagesofdevelopment;suggestingthatthe
organismshadacommonancestry/origine.g.larvaeofmollusks/annelids,embryos
ofchicken,humans,sheep;thecloserthesemblancebetweenembryos,thecloser
theirancestralbackgrounds;Geographicaldistribution;presentcontinentsare
thoughttohavebeenalargelandmassjoinedtogether;asaresultofcontinental
drift;isolationoccurredbringingaboutdifferentpatternsofevolution;whereplants
andanimalsfrom differentcontinentsyetwithcommonancestrycannolonger
interbreed;becausetheyevolvedintodifferentspecies;examplesofanimalsthat
movedtodifferentareasarethejaguarsandLlamasinsouthAmerica,lionsin
Africa,TigersinAsia,marsupialsinAustralia;Comparativeserology/physiology;
semblanceinbloodcomponentssuchasbloodproteins,antigen-antibodyreactions,
structureofhaemoglobininallvertebrates;revealsomephylogenicrelationship
amongorganisms/showcommonancestry;Max.20mks

40.Describethestructureandfunctionsofthevariouspartsofthemammalianear

Pinna;iswide/funnel-shapedtocollect/gathersoundwaves;anddirectthemtothe
auditorycanalintotheear;Eardrum/tympanicmembraneisthinandlight;to
convertsoundwavesintovibrations;Earossicles/maleus,incusandstapesareof
highdensity;tomagnify/amplifysoundwaves;Ovalwindowissmallerthaneardrum;
tomagnifythesoundwaves;anddirectthemtotheinnerear;Cochleaislongand
coiled;toincreasesurfacearea;forattachmentofreceptorcells/sensoryhairs;
cochleahasmanysensoryhairs;whichreceivesoundvibrationsandgenerate
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impulses;Liquidorfluid/endolymphincochlea;transmitsoundvibrations;auditory
nerve;transmitimpulsestothebrainforinterpretation;Eustachiantube;linkthe
mouthandmiddleeartoequalisepressure;betweenmiddleandouterearto
preventdamagetodelicateeardrum;Roundwindow;loseexcessvibrations;to
avoidcontinuousstimulation;Semi-circularcanals;containreceptorsforbody
balanceandposture;Externalauditorycanalcellsproduce/secretewax;totrapdust
particles/solid/micro-organismsthatcandamageeardrum;Max.20mks

41.Discussthevariouswaysemployedbypreystoavoidthepredators

Somepreysresembleinedibleinanimateandanimateobjects;thisiscalledmimicry;
e.g.walkingstickinsectresemblesdrytwigsofplants,somemothslooklikebees
orflowersofsomeplants;thispreventsbirdsfromeasilynotifyingandeatingthem;
manyhavetheabilitytorunveryfast;becauseofhavingmuscularbodies;andlong
legs;enablingthemtoescapepredatorse.g.antelopes,zebras;somehaveabody
colourthatresemblesthesurrounding;whichhelpsthemtocamouflageorconceal
inthebackgroundenvironment;e.g.zebras,giraffes;somegrazeinlargeherds;
thisenablesthemtofightoffpredators;e.g.wildebeestsandbuffaloes;somehave
evolvedtoughskinorcoveringslikeshells;whichcannotbebrokenbysome
predatorse.g.snails,tortoises,armadillo;productionoffoulsmelle.g.inskunks;
thatdiscouragesthepredators;confrontationaldisplaythatcanscareawaythe
predatore.g.porcupine;largeeyesonbothsidesoftheheadgiveanimalssuchas
zebraawidefieldofvision;enablingthemtokeeptrackoftheirenemiesfromfar;
andtakeprecautions;Max.20mks

42.a)Whatismeantbythetermsymbiosis?

Nutritionalassociationoftwodifferentorganisms(2plantsorbetweenananimal
andplant);formutualbenefit;therelationshipenablesthecompositeorganismto
survivewhereneithercanliveonitsown;Max.2mks

b)Describefivetypesofsymbioticrelationshipsinanaturalecosystem

Lichens;thesearecompositeplantsconsistingofblue-greenalgae;withina
mycelialmassofafungus;algalcellsareprovidedwithsupport,obtainwater,
carbon(IV)oxideandmineralsandprotectionfrom fungus;whilethefungus
obtainsoxygenandthecarbohydratesmadebyalgae;thisenablestheplantsto
surviveonhardbarerocksinhighattitudesandpolarregions;Leguminousplants
andnitrogen-fixingbacteria;thebacteriamultiplyandfixnitrogenfrom airinto
nitratesforthebenefitoftheplant;bacteriaareprotectedandobtainnutrients
from theplants;Ruminantsandbacteria;therumenhasbacteriathatsecrete
cellulose;thatdigestscelluloseinthefood/vegetationconsumedbytheanimalto
glucosefortheanimal;whilethebacteriagetshelterandusepartofdigested
food;Mycorrhizalfungiandhigherplants;thefungifoundonforesttrees gain



isabokemicah@gmail.com

ForMoreEresourcesCall0705525657 Page22of22

photosynthetic organic products made by the trees;while the trees get
nutrients/mineralsabsorbedbythefungusfrom thesoil;Tryconymphaand
termites;theformerisaprotozoanlivingingutoftermites;andproducecellulase
enzyme;thatdigestscellulosefrom theplantintodigestibleproductsforthe
benefitofthetermite;thetermiteontheotherhandprovidesshelterand
protection;andabsorbssomeofthefoodforitsuse;Max.18mks

43.a)DescribetheadaptationsofSchistosomaspptotheirparasiticmodeoflife

Theparasiteutilizestwohosts;thesnailandhumans;toincreasechancesof
transferoftheparasitefromoneplacetoanother;havesuckersforattachmentto
hostwalls;topreventthem from beingdislodged;theparasiteproducesmany
larvalforms(e.g.miracidia,cercariaeandredia)insnails;toincreasechancesof
transmissionandsurvival;asthisfeatureposesbarriers/difficultiesinefforts
aimedateradicatingtheparasite;cercariaelarvaeandeggsoftheparasitehave
glandsthatsecretelyticenzymes;whichsoftenthetissuesofhumans/snails;to
allowforpenetration;chemicalsubstancesproducedbytheadultworm;protects
theparasitefrom theactionofthehosts’defensemechanisms;theyexistas
separatesexes;withthemalecarryingthefemale;thisensuresthateggs
producedbythefemalearefertilizedbeforebeingshedintothebloodstream;
Max.15mks

b)Outlinefivemeasuresthatcanbeemployedtopreventandcontrolthespread
oftheparasite

Properdisposalofhumanwaste;urineandfaecalmaterialshouldnotbedisposed
inwaterbodiestoavoidcontaminationbytheeggsoradultworms;drainageof
stagnantwaterpoolsanduseofmolluscidestokilltheintermediatehosts(snails);
avoid swimming/bathing in snail-infested waterbodies;wearing protective
clothingsuchasglovesandgumbootswhenworkingorwalkinginswampyareas;
personalhygienethatincludeswashinghandsaftervisitingthetoiletanddrinking
ofboiledorchemicallytreatedwatertokilltheeggsandthelarvalformsinthe
water;propertreatmentofinfectedpersons;Max.5mks

44.Describetheprocessofmitosis

Occursinsomatic/bodycells;throughfivemainstages/phases:Interphase/Resting
stage;intenseinternalactivitiesoccurinthecellatthisstageinpreparationforthe
division;theactivitiesinclude;replicationofeachchromosometomultiplygenetic
materialtoretainchromosomalnumberindaughtercells;chromosomesappearas
adiffusetangleofthreads(chromatin);synthesisofnewcellularorganelles;build-
upofenergystores(ATP)todrivetheentirecelldivisionprocess;Prophase;
chromosomesbecomevisible;astheyshortenandthickenappearingasdiscrete
strands(chromatids)lyingparalleltoeachother;inanimalcells,centriolesseparate
andmovetooppositeends(poles)ofthecell;theyradiatefromeachoftheends
formingspindlefibres;nuclearmembranebeginstobreakdown;nucleolusdisappear;
Metaphase;chromosomesmigrate/move to the centre ofthe cell;and align
themselvesalongtheequatorialplaneofthespindle;theygetattachedtothe
chromosomes,by theircentromeres;nuclearmembrane breaks down and
disappears;spindlefibreslengthen;andattachtothecentriolesatbothpoles
formingasters;Anaphase;chromatidsseparateatthecentromere;shorteningofthe
spindlefibresoccurs;resultinginthechromatidsmigratingtooppositepolesofthe
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cell;spindleapparatusbeginstodisappear;Telophase;finalstagewherechromatids
reachthepoles;becomedenselypackedtogetheranduncoil;anuclearmembrane
formsaroundeachmass/setofchromatids(now referredtoaschromosomes);
cytoplasmdividesintotwo(cytokinesis);inanimalcells,thecytoplasmdividesby
constrictionofthecellmembrane;whileinplantcells,acellplateformswithinthe
cytoplasmandgrowstoseparatethecellintotwo;spindlefibresdisappearwithin
thecytoplasm;andnucleolireappearinthenuclei;ofthetwodaughtercellsformed
attheendoftelophase;Max.20mks

45.Discussthevariousmechanismsthathinderself-pollinationandself-fertilisationin

plants

Protandryandprotogyny;thesearemechanismswhereeitherthemaleorfemale
partsofthereproductiveorgansripenatdifferenttimesinsomeflowers;Protandry
isacasewherestamensripenearlier;andanthersreleasetheirpollengrains
beforethestigmaismature;whileprotogynyreferstoacasewherethestigma
maturesearlier;andhencebecomesreadytoreceivepollengrainsbeforethe
anthersareready/ripetoshedthepollengrains;commoninplantsofthegrass
family;Self-sterilityorincompatibility;isacase where pollen grainscannot
germinateonstigmaofthesameplant;butonlygerminateonadifferentplantof
the same species;hindering self-pollination;Heterostyly;condition ofhaving
differentarrangementsofstyleandstigma;forinstanceflowerscouldhaveshorter
stamensthanpistils;hencebecomesimpossibleforthepollentoland,germinate
andfertilisetheovulesofthesameflower;pistilsonsomeflowerscouldalsobe
shorterthanthestamensthereforeothermechanismsthathinderself-pollination
areutilized;Dioeciusandmonoeciusplants;dioeciusplantshavereproductiveparts
locatedseparatelyondifferentplantsofthesamespecies;discouragingself-
pollination;whilemonoeciusplantshavethepartslocatedatdifferentpartsofthe
sameplantbody;encouragingcross-pollination;Max.20mks

46.Howareseedsandfruitsofplantsadaptedtotheirmodeofdispersal?

Water;Fruitmesocarp/seedtestahasairspaces;thuslight/buoyanttofloat;
carried away by water;fruits/seeds protected from soaking by waterproof
pericarp/testa;Animal;havehooksforattachmenttoanimals;thuscarriedtoother
places;fruitsarebrightlycoloured;succulent/fleshy;aromatic/scented;toattract
animals;whichfeedonthem;theseedcoats/hardseedsareresistanttodigestive
enzymes;thusareunaffected;seedsdroppedawayfromparentinfaeces/droppings;
Wind;have hairs/wing-like structures/floss/extensions;which increase surface
area/forbuoyancy;makingiteasytobeblownaway;fruits/seedsarelightdueto
small size; therefore easily carried away by wind; censor mechanism;
perforated/open/split/capsule;usuallylooselyattachedtothestalk/longstalk;is
swayed by wind; scattering seeds; Self-dispersal/Explosive mechanism;
tension/pressureiscreatedinsideadrypod;podopens(violently)alonglinesof
weaknesses;thetwohalvescurloutwards;scatteringtheseeds;Max.20mks

47.a)Distinguishbetweenmutations,mutantsandmutagens

Mutationsaresudden,spontaneousandpermanentchanges;inanindividual’s
geneticmaterial;Mutantsare individualswho develop and exhibitunusual
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characteristicsthatwere notpreviouslypresentin the population;due to
mutations;whilemutagensarefactorsintheenvironment;thatcausemutationsto
occur;6mks

b)Givetwocausesofmutations

Irradiationssuchasgammaraysandultravioletrays;chemicalsubstancessuch
as mustardgasandotherheavymetals(mercury,lead,asbestos);sudden
extreme(highorlow)temperatures;Max.2mks

c)Describethecausesandeffectsofchromosomalmutations

Deletion;referstotheabsenceofaportionofachromosome;itresultsfrom
breakageand fallingoffofaportionofachromosome;leadingtolossofagroup
ofgenesthatmayhaveadisastrouseffectonthedevelopmentofanorganism;
Inversion;refers to reversalofnormalsequence ofgenes in portion ofa
chromosome;occurswhenamiddleportionofachromosomebreaks,turnsor
rotates(inverts)through180oandjoinsupagain;thisdoesnotchangethegenetic
constitutionoftheorganism;butmaybringintocloseproximitygeneswhose
combinedeffectstoanorganism produceabeneficialeffecttoanorganism;or
causedisadvantagestotheorganism;Translocation;attachmentofaportionofa
chromosometoanon-homologouschromosome;occurswhenachromosomebreaks
andtheportionjoinsanothernon-homologouschromosome;thismayleadto
serious consequences,even death depending on whatgenes are missing;
Duplication;situationwhereasetofgenesisrepresentedtwiceinachromosome;a
partofachromatidformedduringcelldivisionmayreplicatefurthertoformanextra
piece;whichmayattachontothesameoranotherchromatid;resultingtotraits
controlledbysomegenesbeingexcessivelyexpressed;Non-disjunction;thisis
failureofapairofhomologouschromosomestoseparateduringthefirststageof
meiosis;resultinginoneofthedaughtercellsformedafterdivisionofthecellhaving
twoofonekindofachromosome;whiletheothercellhaslessornone;diseasesor
disordersknownassyndromesareknowntoresultfromthisaberratione.g.Down’s
Syndrome(Mongolism),Turner’sSyndrome,Klinefelter’sSyndrome;Polyploidy;this
isthepresenceofmorethantwosetsofchromosomesinacell;occursduetoa
failureofacelltodivideafterthefirststageofmeiosisorafterthechromosomes
havereplicatedinmitosis;commoninplantsthananimals;inplants,itcausessome
improvementssuchasresistancetodrought,certaindiseasesandpests,improved
yieldsandearlymaturity;Max.20mks

48.a)Whatistranspiration?

Processbywhichplantslosewatertotheatmosphere;inform ofvapour
(throughlenticels,stomataandcuticle);2mks

b)Explainhowthevariousenvironmentalfactorsaffecttherateoftranspiration

Temperature;anincreaseintemperatureincreasethewatervapourholding
capacityofairin the spacesbetween mesophyllcellsdue to increased
evaporation;thereforemorewaterdiffusesfromthecellsincreasingthewater
vapourpressure;thiscausesanincreaseinthediffusiongradientbetweenthe
intercellularspaces and the atmosphere;hence increasing the rate of
transpiration;low temperature decreaseswatervapourpressure and the
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diffusiongradienthence;loweringtherateoftranspiration;Lightintensity;high
lightintensityincreasestherateofphotosynthesisintheguardcells;causing
theopeningofstomata;leadingtoincreasedwaterloss;italsoincreasesthe
internaltemperatureoftheleaf;thatincreasestheevaporationrateinthe
intercellularspaces;leadingtoahigherrateoftranspiration;lowlightintensity;
reducestherateofwaterloss;Humidity;ahumidatmospherelowersthewater
vapourdiffusiongradient;henceloweringtherateofwaterloss;inaless
humid/dryatmosphere,waterdiffusiongradientishigh/steep;hencetherateof
transpirationincreases;Availabilityofwaterinthesoil;morewaterwilldiffuseto
theatmospherewhenthereisadequateorexcesswater;asmorewillbe
absorbed;increasingtherateofwaterloss;theguardcellwillalsoremainturgid;
hencestomataareopen;leadingtomorewaterloss;however,lesswaterinthe
soilleadstoareduceddiffusiongradientbetweenthemesophyllcellsandthe
atmosphere;therebyreducingtherateoftranspiration;Wind/aircurrents;wind
blowingoveraleafsurfacecarriespocketsofmoistureawayfrom theleaf;
creatingasteepdiffusiongradientbetweentheatmosphereandtheleaf;
increasingtherateofwaterloss;instillair/onacalm dayhowever,water
vapourattheleafareabecomessaturated;andthediffusiongradientislowered;
reducingtherateoftranspiration;Atmosphericpressure;low atmospheric
pressureleadstoahighrateofdiffusionofwatervapour;sinceairmolecules
moveatafasterrate;andthisincreasestherateofwaterloss;inhigh
atmosphericpressureconditionshowever,thereislowrateofdiffusionofwater
vapour;hencetherateofwaterlossislowered;Max.20mks

49.Howisthemammalianeyeadaptedtoitsfunctions?

Sclera/scleroticlayer;whitefibrouslayer;madeupofthickconnectivetissue;
protectstheeye;maintainsshapeofeyeball;Cornea;transparent;disc-shapedlayer;
thatallowslighttoentertheeye;refractslighttowardstheretina;Conjunctiva;
delicatemembrane;liningtheinsideoftheeyelid;protectsthecornea/eye;Eyelids
and eye lashes;thin muscle with hairs;protects the cornea/eye from
mechanical/chemicaldamage/protectstheeyefrom entryofforeignparticles;
protectsretinafrombrightlight;Choroid;darkpigmentedandmembranouslayer;
thatpreventslightreflectionwithintheeye/absorbslight;topreventdistortionof
theimage;hasbloodvessels;thatnourisheye/retina/supplyoxygen/removecarbon
(IV)oxideandwastes;extendstoform theciliarybodyandiris;Ciliarymuscles;
haveelasticmusclesthatcontractandrelax;toaltershape/curvatureoflensduring
accommodation;Ciliarybody;thickenedfrontedgeofthechoroidslayer;that
producesaqueoushumour;Suspensoryligaments;madeupofelasticconnective
tissuewhosecontractionandrelaxationhelpstoadjusttheshapeoflensduring
accommodation/holdslensinposition;Lens;transparent;biconvex;balloon-like;it
refracts lightrays/focus lightonto the retina;Vitreous humour;nourishes
cornea/lens;refractionoflight;maintainseyeballshape;Iris;thincircularring;with
circularandradialmuscles;itgiveseyecolour/absorbslight;controlstheamountof
lightenteringtheeye/adjustssizeofpupil;Pupil;anaperturethroughwhichlight
enterstheeye;Retina;hasphotoreceptorcells/rods/conesforimageformation;
generatesimpulsestothebrainforinterpretation;Fovea/Yellowspot;withonly
cones;forhighvisualacuity/mostsensitivepartoftheretinaBlindspot;point
wherenervefibresemergefromtheopticnerve/whereopticnerveleaveseye/point
wherenervefibresandbloodvesselsentertheeye;Opticnerve;transmits
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impulsestothebrain;Muscles;inferiorandsuperiorobliquemuscles;moveeye
fromlefttoright;superiorandinferiorrectusmuscles;movetheeyeupanddown;
externalandinternalrectusmusclessteadytheeyeinitsupanddownmovement;
Tear/Lachrymalglands;secreteawateryandsalinefluidcontaininglysozymes/lytic
enzymes/isantiseptic(tears);thatmoistentheconjunctivaandcornea;washes
awaydustandotherforeignobjects;killsmicroorganismsenteringtheeye;Max.20
mks

50.Discusstheroleofthevarioushormonesinplantgrowthanddevelopment

IndoleAceticAcid/Auxins;influences/promotescelldivision/elongation(incambium
causing secondary thickening); induces tropisms; promotes fruit
formation/parthenocarpy;promotesformationofabscissionlayer/leaffall;promotes
celldifferentiation(ofvasculartissue);causesapicaldominance/inhibitslateralbud
formation;promotesgrowthofadventitiousroots;inconjunctionwithcytokinins,it
induces callous tissue formation;Gibberellins/Gibberellic acid;promotes cell
division/elongationindwarfplants;promotesparthenocarpy;settingoffruitafter
fertilizationinitiatingformationoffruits;formationofsidebranchesofstems/ends
apicalbud dormancy;inhibits adventitious rootgrowth;activates hydrolytic
enzymesingermination/promotesgerminationofseeds/breaksseeddormancy;
affectsleafexpansionandshape/retardsleafabscission;Cytokinins(e.g.Zeatinor
Kinetin);promotesfloweringinsomeplantspecies;breaksdormancyinsomeplant
species;promotescelldivisioninpresenceofauxins;stabilizesproteinand
chlorophyll;promotesrootformationonashoot;lowconcentrationencouragesleaf
senescence/increasescellenlargementinleaves;stimulateslateralbudformation;
Ethylene/Ethene;promotesripeningoffruits;inducesthickeningofstem/inhibits
stem elongation;promotes flower morphogenesis/formation or flowering in
pineapples;causes abscission ofleaves/fruit/leaffall;Abscissic acid;high
concentrationcausesstomatalclosure;inhibitsstem elongation/growth;inhibits
sprouting of buds/induces bud dormancy; inhibits seed
germination/growth/causes/promotes seed dormancy; causes abscission of
leaves/fruits/leaffall;Traumatin;healswoundsbypromotingcallousformation;
Florigen;promotesflowering;Max.20mks

51.Explainhowtheprocessofevolutionmayresulttotheformationofanewspecies

Foranew speciestobeformed,apopulationoforganismsmustbecome
completelyisolatedorseparatedfromothers;overlongperiodsoftimesothatany
newvariationsthatarisewillnotthereforeflowtotheotherpopulation;thereare
variousisolationmechanisms:Geographicalisolation;thisisduetophysicalbarriers
suchasoceans/seas/deserts;Ecologicalisolation;abarrierresultingfrom the
occupationofdifferenttypesofhabitatsfrom theoriginaltype;itmaybedueto
isolation forreasonsoffeeding/predation/breeding;aswellasenvironmental
changessuchasclimateandvegetation;whichmayresultinapopulationlivingin
differenthabitats;tobecomeecologicallyseparatedfromoneanother;Behavioural
isolation;alteration ofbehaviourproceeding mating;which include courtship
behaviour/lackofattractionbetweenmalesandfemalesindifferentpopulations;
duetoproductionofdifferentchemicalsorpheromonesorcolouration/songs;
Reproductionisolation;abarriertosuccessfulmatingbetweenindividualsofa
population;duetostructuraldifferencesinreproductiveorgans;aswellasfailurein
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fertilization/incompatibility;Geneticisolation;eveniffertilizationtakesplace;the
zygotemaybeinferior/failstodevelop;howeverifthezygotedevelops,the
offspringmaybeinferiororinfertile/sterile;Max.20mks

52.Discussthevariouswaysinwhichanaerobicrespirationisutilizedinindustriesand
homes

Breadmaking;yeastisusedtofermentsugarinwheatflourintocarbon(IV)oxide
andenergy;thecarbon(IV)oxideisproducedinformofbubblesthatcausesthe
doughtoriseandbecomeporous;Beermaking;yeastisusedtofermentsugarsin
malt/grapes/fruits;toform beer,winesandspirits;Sewagetreatment;anaerobes
breakdownrawsewageandharmfulindustrialeffluents;toharmlessproductsof
water,energy/heatandcarbon(IV)oxide;Silageformation;vegetationisfermented
bybacteriatoproducenutritiousandgood-scented/flavouredanimalfeedthat
increasesproduction/yields;Productionofacidsandstrongliquors;specialbacteria
andfungifermentfoodproducts;toproduceacidssuchascitricacid,oxalicacid
andvinegar;theproductsareusedasfoodpreservativesandflavouringagents;
Manufactureofdairyproducts;undercontrolledenvironments;anaerobeshelpin
fermentationhencemanufactureofmilkproductssuchasbutter,cheese,gheeand
yorghurt;Productionoffuelssuchasbiogas;andgasohol;canesugarisfermented
byyeast;toproducegasoholforrunningenginesoroperatingmachinery;animal
wastessuchasguanoandcowdung;canbeusedtoproduceamixtureofmethane
andcarbon(IV)oxidegas;byexposingittofermentationagents;methaneisused
torunsimplemachinessuchaswaterpumpsandforcooking;Productionof
fermentedporridgeandmilk;maizeorwheatflourandmilkisexposedtomicrobes
intheairwhichfermentit;toproducesourandsweettastingporridgeormilk;Max.
20mks

53.a)Whatisdigestion?

Digestionis(mechanicalandchemical)theprocessbywhichlargecomplex
foodmolecules;arebrokendownintosolublemolecules(forabsorptionacross
intestinalwalltobloodstream);2mks

b)Whatistheimportanceofabalancedietinhumannutrition?

Abalanceddietconsistsofallthefoodtypesintheirrightproportions;it
includesproteins,carbohydrates,minerals,lipids,water,vitaminsandroughage;
Proteins;usedforgrowthandrepairofwornouttissues;provideenergyincase
ofacute shortage ofcarbohydrates/starvation;bind and transportspecific
moleculesfrom onepartofthebodytoanother;structuralproteinssupport
tissuesinthebodye.g.boneandcartilagetissues;actasmetabolicregulators
suchasenzymesandhormones;Carbohydrates;usedtoproduceenergy/store
energy;Lipidsproduceenergy;form ofstorageofenergy;insulatethebody;
majorstructuralcomponentsofthecellmembrane;whenoxidised,itprovides
metabolicwater;Vitamins;defenseagainstinfections;form coenzymeswhich
activateenzymes;Water;auniversalsolvent;medium forchemicalreactions;
usedascoolantbecauseofitshighspecificheatcapacity;maintainstheshape
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ofcells;hydrolysisofmanysubstances;transportmediuminthebody;Mineral
salts;formationofteethandbones;formationofhormones(e.g.thyroxine);
formationofblood;maintenanceofosmoticpressureofbodyfluid;transmission
ofnerveimpulses;Roughage;makesfoodtobebulk;promotesperistalsis;and
absorptionofwaterinthelargeintestines;inducesmucusproduction;Max.18
mks

54.Explainthefactorsthataffectenzymeactivity

Temperature;enzymesareproteininnature;andhencesensitivetotemperature
changes;as temperature increases, enzyme activity also increases until
optimum/maximum;abovethisoptimumthereactiondecreasessharply;duetothe
destruction ofthe enzyme structure/become denatured;making the enzyme
ineffective/non-functional;mostenzymeshaveoptimum temperatureofbetween
35oC and 40oC;when temperature decreases,the rate ofenzyme reaction
decreasesastheenzymebecomesinactivated;pH/acidityoralkalinity;most
enzymeshaveoptimum pHofcloseto7/neutralwhichistheintracellularpH;
howeversomeenzymesworkbestinanalkalinemediumwhileothersworkbestin
anacidicmedium/condition;asthepHexceedsoptimum,theenzymeactivity
decreases;extreme acidity oralkalinity denatures mostenzymes;Substrate
concentrationandenzymeconcentration;enzymereactionincreaseswithincrease
insubstrateconcentration;uptoacertainlevelwherefurtherincreaseinsubstrate
concentrationdoesnotincreasetherateofenzymereaction;thisisbecausewhen
substrateconcentrationisincreased,alltheactivesitesoftheenzymeare
occupied;however,when the enzyme molecules are increased,there is a
proportionalincreaseinthemaximumrateofenzymeaction;enzymesarehowever
requiredinsmallamountshence;theyspeeduptherateofbiochemicalreactions
withoutalteringtheequilibrium; Enzymecofactors/coenzymes;thesearenon-
proteinoussubstanceswhichactivatetheenzymes;mostenzymeswillnotwork
withoutthem;examplesofcofactorsaremetallicionssuchasiron,magnesium,zinc,
copperandalsovitaminsasenzymecoenzymes;thesesubstancesarerequiredin
smallamountsandareusedrepeatedly/canberecycled;Enzymeinhibitors;these
aresubstancesthatinhibitenzymeactionbycompetingwiththenormalsubstrate
forthe active sites;there are two types:competitive and non-competitive;
competitiveinhibitorshavenopermanenteffectontheenzymeaction;whilenon-
competitive inhibitorscombine permanentlywith the enzyme moleculesthus
distortingorblockingtheactivesitespermanently;examplesoftheseinhibitors
includecyanides,mercury,silver;inhibitioncanbereducedbyreducingthe
concentrationoftheinhibitors;orbyincreasingthesubstrateconcentration;Max.
20mks

55.Discusstheadaptationsofthemalereproductivesystemofhumans

Consistsoftwooval-shapedtestes;lyingoutsidetheabdominalcavityinaspecial
sacknownasthescrotalsac/scrotum;forprotection;thetestesarelocatedoutside
thebodytoprovidearelativelycoolerenvironment/lowertemperature;suitablefor
spermproduction;theinsideofthetestisisdividedintoseminiferoustubules;these
arethreecoiledandtwistedtubules;havingrapidly/activelydividingcellsthat
producesperms;interstitialcells;foundbetweenthesetubulesproducethemale
sex hormones/androgens (mainly testosterone);importantin promoting the
developmentofsecondarysexualcharacteristics;andmaintainingmasculinityin
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males;thetubulesjointogethertoform theepididymis;whicharesmallerducts;
thatconveyspermsoutofthetestes;theyalsoformatemporarystorageareafor
sperms;theepididymisisconnectedtothesperm duct/vasdeferens;whichhas
thickmuscularwalls;thatcontractstopropelspermstotheurethra;thespermduct
isjoinedbyaductfromtheseminalvesicle;ablindlyendingsac;thatproducesan
alkalinefluidcontainingnutrientsforthespermatozoa/sperm cells;toprovide
energy;atthejunctionofthetwospermducts(onefromeachtestis)andurinary
bladderthereistheprostategland;thatsecretesanalkalinefluidthatneutralizes
theacidicvaginalfluids;andalsoactivatesthesperms;byadditionofenzymesand
dilutingthesperms; below theprostateglandisthecowper’sgland;which
secretesanalkalinefluidwhichneutralizestheaciditycausedbyurine;alongthe
urethra.Theurethra;isalongtuberunningthelengthofthepenis;usedfor
conductionandexpulsionofurine;aswellaspassageofspermsduringcopulation;
theurethrafollowsthepenis;thatprojectsfromthebodyatthelowerabdomen;it
consistsofaretractableskinknownastheprepuce/foreskin;thatcoversa
swollen/bulbousendregionofthepenisknownastheglans;theglansexcitesthe
clitoris ofthe female as itbrushes on itduring copulation;to stimulate
ejaculation/orgasm;thepenisismadeupofspongyerectiletissue;consistingof
numeroussmallbloodspaces,muscleandbloodvessels;thespongytissuegets
filledwithblood;makingthepenistobecomeerectduringsexualstimulation
excitementand activity;enabling the penisto penetrate the vagina during
coitus/copulation/sexualintercourse;inordertodepositspermsinthevaginaofthe
female;Max.20mks

56.Discussthestructureandfunctionsofthevariousmuscletissuesfoundinhumans

Smooth/VisceralMuscle;consistsofspindle-shapedcells;madeupoflongfilaments
or myofibrils;the cells lack cross striations and sarcolemma;they are
uninucleate/with one cell;they contractand fatigue slowly;to bring about
contractionandrelaxationofthewallsofbloodvessels,urino-genitaltractandthe
gut;whichaidsinbloodflow,urineandsperm flow andperistalsisoffood
respectively;Skeletal/Striatedmuscles;madeupoflongcylindricalcells;withlong
myofibrilsrunningparalleltoeachother;thecellshavecrossstriations/stripes;are
multinucleated;theyformbundlesoflongfibresattachedtobonesbytendons;they
contractandfatiguerapidly;tobringaboutmovementofbones;(onthebody)they
containcontractileproteinmyosinandactin;Cardiac/Heartmuscle;thisisthe
muscleoftheheart;ismadeupofshortcylindricalcells;withparallelmyofibrils;the
endsofeachallarethickenedintointercalateddiscs;thatconnectadjacentcells;
themyofibrilshavecrossstriations;eachcellisuninucleate;themyofibrilscontract
withoutfatigue;Max.20mks

57.StatetheeconomicimportanceofmembersofMoneraandFungiandforeach
economic importance name a suitable or appropriate organism
(20mks)

Fungi:Yeastisusedintheproductionofalcohol;andraisingdoughinbaking;
productionofvitaminsB2andB12andforbeerbrewing;somemushroomsareused
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asfood;SaprophyticfungisuchasMucorspp/Rhizopussppcausefoodspoilage;are
alsousedinrettingofnaturalfibressuchasflax;andinthecuringofteaand
tobacco;Thefungialsodecomposeorganicmatterhelpingtocleantheenvironment
andrecyclematerials.Saprophyticfungiarealsousedtomakesilage;compost;and
digestingsewageinsewagetreatmentplants;Penicillium sppisusedforthe
manufactureofantibiotics;Fungiisusedformakinggheeandcheeseindairies;
parasiticfungisuchasPhytophthorasppinfestcropse.g.potatoesandtomatoes
anddestroythem/causeblight;somefungisuchasAspergillussppproducefood
poisonsandisalsousedinthesynthesisofenzymeamylase;Mycorrizaefungi
enabletreese.g.pinustoabsorbwateramdmineralsaltsmoreefficientlyin
silviculture/man-madeforests;somefungisuchasandTinussppcausediseases
suchasyeastinfections(Candidiasis,‘Athlete’sfoot’)and‘ringworms’respectively;
someCandidasppisusedinmakingenrichedfood/single-celledproteinsusedin
animalfeeds/silage;GibberellasppisusedinthesynthesisofGibberellinsforplant
growth;italsocausespoorcropgrowththroughboltingofplantse.g.riceand
wheat;

Bacteria:Somebacteriae.g.Vibriosppcausediseasetohumansandotheranimals
(anyonedisease);ClostridiumsppandBacillussppbacteriaareusedinrettingof
flax;Lactobacillussppareimportantinthemanufactureofyoghurt/silage;andlactic
acid; some bacteria e.g. Streptomyces are used in making antibiotics
(Streptomycin);organicacidssuchacaceticandethanoicacidsaremadeusing
Acetobactersppofbacteria;somebacterialikethesoilbacteria(Bacillusspp)make
enzymesusedindetergents;Escherichiacoli(E.coli)/colonbacteriacontaminates
drinkingwaterandmaycausediseases;bacteriasuchasBacillussppandareused
inmakinghormonessuchasinsulinthroughgeneticengineering/modification;all
saprophyticbacteriasuchasE.coli/Bacillusspp/Pseudomonassppareusedinthe
productionofmethane/biogas;Rhizobiumsppofbacteriahelpsinnitrogenfixation
makingsoilsfertile;Max.20mks

58. Describe the adaptations of the nervous system to its functions

(20mks)

Thecentralnervoussystemconsistsofthebrain;andthespinalcord;andnerve
fibres;thatservethesensoryorgans;andtheeffectororgansandglands;thebrain
isacollectionofmillions/billions/109neurones;thatformthebiggestganglion;itis
highlyconvoluted;toprovidealargesurfaceareaforimpulsereception,processing
andtransmission;thebrainandthespinalcordareprotectedbythemeninges;the
brain and the spinalcord have spaces/canals and ventricles;filled with a
cerebrospinalfluid;whichactsasabridge/supplymediumforoxygenandnutrients;
andtheremovalofmetabolicwaste;thebrainhascentresforthestorage;retrieval
andprocessingofimpulses;thecerebrum processesandstoresinformation;the
cerebellum;sendsimpulsestojointsandmuscles;tocorrectbalance;themedulla
oblongatasendsimpulsestothecardiovascular;andbreathing/ventilationsystems;
toregulatethem;thebrainhasthehypothalamusthatsecretesaneurosecretionto
influenceapituitaryglandthatsecreteshormones;involvedinreproduction;and
homeostaticfunctions;thehypothalamus;detectschangesintemperature;and
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osmoticpressure;and sendsimpulsesto relevanteffectororgansfortheir
regulation;thethalamus;receivesmajorityoftheimpulsesandchannelsthem to
therelevantareasofthebrain;boththebrainandthespinalcordhaveregionsof
thegreymatter;thatenableveryrapidprocessing/transmissionofimpulses;the
nervous system has neurones (relay/intermediate,motorand sensory);that
transmitimpulsesataveryrapidnote/speed(100ms-1)toandfrom thecentral
nervoussystem toeffectsuitableresponses;thereexistsinthecentralnervous
system anelectrochemicalgradient/concentrationgradient;thatallowsforthe
generationofelectricalimpulses;theyhavenumerousmitochondria;forgenerating
energyforthefunctionofthesodium pump;whichenablespolarizationand
repolarisation;duringimpulsetransmissionandrefractory/recoveryperiods;the
spinalcordhasnointegration/associationfunctionsandisthereforesuitedfor
reflexactions;neededinemergencies;thespinalcordislong;andconnectsnerve
fibresoftheperipheralnerveswiththebrainforstorageofinformation;thespinal
cordhasadorsalrootforsensoryfibres/neurones;andaventralroot;formotor
neurones/fibres;AcceptanyothercorrectMax.20mks

59. Discuss the composition and functions of mammalian blood
(20mks)

Mammalianbloodconsistsoftwomaincomponents:Bloodplasma;andtheblood
cells; (Red blood cells/Erythrocytes, White blood cells/Leucocytes and
Platelets/Thrombocytes);Bloodplasmatransport nutrients(glucose,aminoacids,
vitamins,fattyacidsandglycerol,dissolvedoxygen)totissues;transportshormones,
enzymes/metabolicregulatorstotargetorgansandtissues;Transportexcretory
substances/wastesfromthecells;toexcretoryorgansforeliminationfromthebody;
Distributeheatenergy;helpinginthermoregulation;transports/containswater,
plasmaproteinsanddissolvedmineralsalts;importantinosmoregulation;Suspends
bloodcells;Redbloodcellstransportoxygen;anddissolvedcarbon(IV)oxide;helps
inregulationofpH;Whitebloodcellshelpinprotection/immunity;byengulfingor
producingantibodiestokill/destroyinvadingmicro-organisms/pathogens;Platelets
helpinbloodclotting;preventingexcessivebloodloss;entryofpathogens;and
promoteshealingofwounds;Acc.AdaptivefeaturesMax.20mks

60.Describethedefectsthataffectthemammalianeyeandhow theycouldbe
corrected

Short-sightedness(myopia);aconditionwherelightraysfromadistantobjectare
focusedinfrontoftheretina;whilethosefromanearobjectareclearlyfocusedon
theretina;itiscausedbyanabnormallyelongatedeyeball;ortoomuchrefractive
poweroftheeyelens;itiscorrectedbywearingconcave/diverginglenses;which
helptodivergelightrays;orreducetherefractivepoweroftheeyebeforethey
reachtheeyelens;Long-sightedness(Hypermetropia);lightraysfromanearobject
arenotfocusedbythetimetheyreachtheretina;ormaybefocusedbehindthe
retina;whiletheraysfromadistantobjectaresharplyfocused;thedefectiscaused
byaneyeballthatistooshort;oraweaklenssystem(distancebetweenlensand
theretinaisshort);correctedbywearingaconvex/converginglens;whichrefracts
lightraysbeforereachingtheeyelens;thisenhancesrefractionresultinginrays
beingsharplyfocusedontotheretina;Astigmatism;raysfromanobjectarebrought
tofocusondifferentplanes;duetounequalcurvatureofthecornea/lens;causing
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unequalrefractionoflightenteringtheeye;thisdefectiscorrectedbywearing
specialcylindricallensinfrontoftheeye;thelenscorrectsthefocusinthe
defectiveplanes;Colour-blindness;ageneticdefect;inwhichananimalisunableto
distinguishbetweencoloursparticularlywithinthered-greenspectrum;theretina
lackscones;pigmentsthatrespondtocolourvision;Squintedness;aneyedefectin
whichextrinsicmusclesoftheeye;thatcontrolstheturningoftheeyeballdonotco
-ordinateaccordinglyonstimulation;itaffectsthepairedrectusmusclesthatmove
theeyeballupanddown;andthelateralrectusmusclesthatmovetheeyeballleftto
right;the eyeballs therefore face differentdirections;making focusing and
accommodationdifficulttoachieve;correctedbyspecializedsurgery;Oldsight
(Presbyopia);causedbyoldage;whensuppliesofnutrientsandoxygentothelens
isfarmuchreduced;hencethecellsofthelensdie;thelens’elasticityisreduced;
andhencecannotchangeshape;andbecomesfixedintoashapethatisnotsuitable
fordistantvision;managedbyuseof‘readingglasses’thathaveconverginglenses;
togivetheeyesanextrapowertomanageclosework;Cataracts;associatedwith
oldage;butmayalsobecausedbyaneyeinjuryduetoablow;orcomplicationsof
diabetesmellitus;theeyelensbecomecloudy;blockingtransmissionoflightrays;
proteinfibresbecomedenatured;andclumptogethermakingthelensopaque;
correctedbysurgery;toreplacethedefectivelenswithanormalonefromadonor;
oruseofartificiallens;Max.20mks
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