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2016NOV
Whatisphotosynthesis?G26TB260+SG61
Theconversionoflightenergytochemicalenergy
thatisstoredinsugars(glucose)
orotherorganiccompounds
itoccursinplants,algae
andcertainprokaryotes
Itnourishesalmosttheentirelivingworlddirectly/indirectly
Itisnotasingleprocessbuttwoprocesses
Calledlightreactions(photo)andCalvincycle(synthesis)
Itisthemeansbywhichenergyinsunlight
becomesusabletolivingthings

Areplantsmoreimportanttopeopleorarepeoplemoreimportanttoplants.SGp61
Wecouldarguethatplantsaremoreimportanttopeople
becausewesubsistonplants
Weconsumethem
andarehigherupinthefoodchain
Manyplantshavebeendomesticatedbypeople
andrequirepeopletobeabletoactuallydisseminatetheirseeds
Forexamplecorn
Inthecaseofdomesticatedplants
peoplearejustasimportant
totheirsurvivalaswearetotheirs

**DistinguishbetweenpollinationandfertilisationG14&27+TB697&1058+SG73
Pollination–istheprocesswherebypollengrains
movefromtheanther
tothestigmaonaflower’sstyle
itprecedesfertilisation
 anddependsonsuchmedia
 aswind,waterandinsects
takesplaceexternally

Fertilisation–isthefusionofthemalegametes
andfemaleeggcells
toformanewplantseed̀
occursintheinsideoftheflower
 anddoesnotdependonexternalvectors.

*****NamethefivecharacteristicsthatdefinelandplantsSG22-23

Commontoall4groupsbutabsentincharophyceans
Apicalmeristem
Alternationofgenerations
Multicellulardependentembryos
Sporesproducedinsporangia
Multicellulargametangia

****DescribethebinomialsystemofclassificationTB524
Part1isthenameofthegenus(plural,genera)
towhichthespeciesbelongs
Part2iscalledthespecificepithet
andisuniqueforeachspecieswithinthegenus
ExampleofabinomialisPantherapardus(largecat)
Thefirstletterofthegenusiscapitalized
andtheentirebinomialisitalicized
newlycreatedscientificnamesarealsoLatinized
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Arethefollowingscientificnamescorrect?GivereasonsSG3
*Acaciaaerioloba-Yesbecausethescientificnameiswrittencorrectly
andthefirstletterofthegenusiswritteninacapitalletter
bothgenusandspecificareunderlined

*Pantherapardus–No

Thenameisspelledcorrectly

Thefirstletteriswrittenwithacapitalletter

Bothgenusandspecificepithetshouldbeunderlinedoritalicised

*Ophisaurusventralis–Yesallruleshavebeenfollowed

Homosapie–No
ThescientificnamemustbespeltcorrectlyItmustbeHomosapiens

Namethehormonesof
******Anteriorpituitarygland–TB964

Follicle-stimulatinghormone(FSH) Prolactin
 stimulatesmammaryglandcells

Luteinizinghormone(LH)
Stimulateovaries&testes

Growthhormone(GH)
stimulatesgrowth&metabolicfunctions

Thyroid-stimulatinghormone(TSH)
Stimulatesthyroidgland

Adrenocorticotropichormone(ACTH)
stimulatesadrenalcortex

*****Gonads

Ovaries(female) -Testes(male)

Estrogens–stimulateuterinelininggrowth

Progestins–promoteuterinelininggrowth

Androgens–supportspermformation

*******Adrenalglands–TB964
Adrenalmedulla–Epinephrine&Norepinephrine
Raisebloodglucoselevel&increasemetabolicactivities
Adrenalcortex–Glucocorticoidsraisebloodlevels
MineralocorticoidspromoteretentionofNa+

*****PinealglandTB964
Melatonin–participatesinregulationofbiologicalrhythms

***DescribehowthecarbondioxideispickedatthetissuesanddepositedinthelungsTB1026/1028

 Co2producedbythebodytissue
 Co2iscarriedinblood
 thatisproducethroughcellularrespiration
 converted2bicarbonateions
 andproteininreactioncatalysedbyenzymecarbonicanydrase
 itistransportedtothelungs
 inthelungsbicarbonateisreconvertedtoCo2&xhaled

***DiscusstheprocessofhomeostasisSG97&TB941
 Homeostasismeans“steadystate,”
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 referringtothemaintenanceofinternalbalance.
 Inachievinghomeostasis,animalsmaintainarelativelyconstantinternal
 environmentevenwhentheexternalenvironmentchangessignificantly.
 Forexample,thehumanbodymaintainsafairlyconstanttemperature
 ofabout37(98.6)
 andapHofthebloodandinterstitialfluidwithin0.1pHunitof7.4.
**Byameansofalabelleddiagramdescribethelifecycleofafern,clearlydistinguishingbetweenthe
gametophyteandthesporophytegenerationsTB686
1.Sporangiareleasespores
 mostfernsproduceasingletypeofspore
 thatdevelopsintobisexualphotosyntheticgametophyte

2.gametophytedevelopssperm-producingorganscalledantheridia
 andegg-producingorgansarchegonia
 eggfromonegametophyteitfertilizedbyaspermfromanother
(Fertilization)

3.Spermuseflagellatoswimtoeggsinarchegonia
 Attractantbyarchegoniahelpsdirectthesperm

4.Azygotedevelopsintoanewsporophyte
 Youngplantgrowsoutfromanarchegoniumparent

5.Undersideofsporophyte’sreproductiveleavesarespotscalledsori.
 Eachsorusisaclusterofsporangia

****Environmentaladaptationsmayresultinrootsbeingmodifiedforavarietyoffunctions.Nameatleast5
differenttypesofmodifiedrootsandtheirfunctions(Memo201/2016)

Modifiedrootname Function

Proproots Theysupportthetall,top-heavytree

Storageroots Tostorewaterandfood

Stranglingaerialroots Toanchoronothertrees

Buttressroots Givearchitecturalsupporttothetrunks
ofsuchtrees

Pneumatophores Theyenabletherootsystem toobtain
oxygen

Contractileroots Pulltheplantalittledeeperintothesoil

Parasiticroots Penetratethehostplantsandwithdraw
nutrients

2016JUN
*Listfouradvantagesandfourdisadvantagesofalgae

Advantages Disadvantages

 Richinproteins
 richinminerals&nutrients
 canbeusedasfertilizersforbettercrops

 Sometimesblocksunlightfromreaching
aquaticplants

 resultingintheirdeaths

 Differentkindsareusedinmedication&
cosmetics

 livestockfeed&forpoorpollution

 Hairalgaecausedeathsofaquaticanimals
 duetostrangulation

 Aquaticanimalsbenefitfromalgae
 asitprovidesfood
 formicro-organismonwhichfishescanfeed

 processofderivingbiofuelfromalgae
 isexpensive
 andcannotbetakenadvantageof

 Provideshadetotheaquaticanimals
 livinginponds
 andalsoenricheswaterwithoxygen

 Killsenvironmentalbeauty
 asthepondscoveredinalgaelookdirtyand

ugly
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*****Comparetheparenchymaandcollenchymawithregardsto:Memo2016
ParenchymaCells CollenchymaCells

Structureandcompositionofthe
cellwall

 Thinandflexibleprimary
walls

 Mostlacksecondarywalls

 Elongatedcells
 Thickerprimarywalls
 Wallsareunevenly

thickened

Functions  Performmostofthe
metabolicfunctions

 Storestarch

 Provideflexiblesupport
withoutrestraininggrowth

 Helpsupportyoungparts
oftheplantsshoot

Positionsinplants Stemsandroots Youngstems&petioles

***Namethe5differencesbetweenmonocotyledonousanddicotyledonousplants

monocotyledonous dicotyledonous

Onecotyledon 2cotyledon
Stemvascularbundlesarescattered Stemvascularbundlesarearrangedinaring
Leafveinsareparralell Havenet-veinedleaves
Flowersof3 Flowersof4-5
Fibrousrootsystem Taprootsystem
1Pollenopening 3pollenopenings

****Distinguishbetweenopenandclosedcirculatorysystemsandgiveanexampleofananimalinwhicheach
occurs.Alsonamethethreebasiccomponentscommontobothsystems.Memo2016
Opencirculatorysysteminthissystemthecirculatoryfluidbathestheorgansdirectly.
Intheseanimals,thecirculatoryfluidcalledhemolymph,
isalsotheinterstitialfluid
thatbathesbodycells.
Contractionofoneormoreheartspump
thehemolymphthroughthecirculatoryvesselsinterconnectedsinuses,
spacessurroundingtheorgans.
Arthropodsandmostmolluscsareexamplesofthissystem.

Closedcirculatorysystemisthesysteminwhichacirculatoryfluidcalledblood
isconfinedtovessels
andisdistinctfrominterstitialfluid.
Oneormoreheartspumpbloodintolargevessels
thatbranchintosmalleronesthatinfiltratetheorgans.
Theseanimalsincludeannelids,cephalopodsandallvertebrates

Commontoboth:
 Circulatoryfluid/blood
 Setoftubes/bloodvessels
 Muscularpump/heart

*****DistinguishbetweenregulatorsandconformersintermsofhomeostasisTB941
Ananimalisaregulatorforanenvironmentalvariable
ifitusesinternalmechanisms
tocontrolinternalchangeinthefaceofexternalfluctuation
Forexampletheotter
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keepsitsbodyatatemperaturethatisindependentofthewater

Ananimalisaconformerforaparticularvariable
ifitallowsitsinternalconditiontochange
inaccordancewithexternalchangesinthevariable
Forexamplethebass
Itconformstothetemperatureofthelake
Regulating&conformingrepresentextremesonacontinuum
Inordertoachievehomeostasisanimalsmaintain
arelativelyconstantinternalenvironment
evenwhenexternalenvironmentschanges

*******Describetheprocessofconduction,convection,radiation,andevaporation
Conductionisthedirecttransferofthermalmotion(heat)
betweenmoleculesofobjects
 incontactwitheachother,
aswhenalizardsitsonahotrock.

Conventionisthetransferofheat
 bythemovementofairorliquidpastasurface,
 aswhenabreezecontributestoheatlossfromalizard’sdryskin
orwhenbloodmovesheatfromthebodycoretotheextremities.

Radiationistheemissionofelectromagneticwaves
byallobjectswarmerthanabsolutezero.
Forexample,alizardabsorbsheatradiatingfromthedistantsun
andradiatesasmalleramountofenergytothesurroundingair.

Evaporationistheremovalofheatfromthesurfaceofaliquidthatislosingsomeofitsmoleculesasgas.

*****Describewhatanapicomplexanis.Explainthetwo-hostlifehistoryofPlasmodiumwhichcausesmalaria
G3,TB660-661
Apicomplexans–areparasitesofanimals
whichcauseserioushumandiseases
theyspreadviaahost-cell
astinyinfectiouscellscalledsporozoites
theyarenamedApicomplexanbecauseononeend(apex)
ofthesporozoitecell
anditcontainsorganellesspecialisedforpenetratinghostcells&tissues
itretainamodifiedplastid
theyaren’tphotosynthetic
theyhavecomplexlifecycleswithbothasexualandsexualstagesofreproduction
itliveshiddenfromthehostsimmunesystem

2Host
InfectedAnophelesmosquitobitesaperson
injectingPlasmodiumsporozoitesinitssaliva

Sporozoitesentertheperson’slivercells
afterseveraldaysitundergoesmultipledivisions
andbecomemerozoites
whichusetheirapicalcomplextopenetrateredbloodcells

Themerozoitesdivideasexuallyinsidetheredbloodcells
atintervalsof48/72hoursdependingonthespecies
largenumbersofmerozoitesbreakoutofthebloodcells
causingperiodicchillsandfever
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theyalsoinfectotherredbloodcells
somemerozoitesformgametocytes

Anothermosquitobitestheinfectedperson
andpicksupplasmodiumgametocytesalongwithblood
Gametesformfromgametocytes
eachmaleproducesseveralslendermalegametes

Fertilizationoccursinthemosquito’sdigestivetract(zygoteforms)
Oocystdevelopsfromthezygote
inthewallofthemosquito’sgut
itreleasesthousandsofsporozoites
whichmigratetothemosquito’ssalivarygland

2015NOV–Repeatof2016NOV

2015JUN
**PosteriorpituitaryglandsTB964
Oxytocin–stimulatescontractionofsmoothmusclecellsinuterus
Vasopressin–(antidiuretichormoneADH)–promotesretentionofwaterbykidneys

Distinguishbetweenabioticandbioticpollinatingagentsandgivetwoexamplesofeach(Readpage884-889)
 Abioticallypollinatedspecies98%relyonwindand2%onwater
 20%ofangiospermspeciesarewind-pollinated(Hazelstaminateflowers)
 65%ofallfloweringplantsrequireinsectsforpollination.(Beesaremostimportant)
 Plantsusebioticagentsandabioticagentssuchaswaterandwind
 Water–buoyantseedsandfruits

*WriteexplanatorynotesonthestructureandfunctionsofthefollowingSG45/52
Dermaltissues–outercovering
Innon-woodyplantsitisasinglelayeroftightlypackedcells
itcovers&protectsallyoungpartsoftheplant
roothairsareextensionsofepidermalcells
nearthetipsoftheroot
epidermisofleavesandmoststemssecretes
awaxycoatingthecuticle
thathelpsaerialpartsoftheplantretainwater

Vasculartissues–involvedintransportofmaterialsbetweenroots&shoots
Xylemconveyswater&dissolvedmineralsupward
Phloemtransportsfoodmadeinmatureleaves
totherootsandnon-photosyntheticpartsoftheshootsystem

Groundtissues–neitherdermalornorvasculartissue
Ineudicotstemsgroundtissueisdividedintopith
Internaltothevasculartissueandcortextexternaltothevasculartissue
Itincludesphotosynthesis,storageandsupport
Cortexofaeudicotstemconsistsofbothfleshystoragecells

2014JUN
**Giveaschematicandlabelledrepresentationofthelifecycleofamoss.Includeblocksofinformationto

explaineachstage.TB681

1.Sporesdevelopintothreadlikeprotonemata
2.Haploidprotonemataproduce“buds”
thatdividebymitosis
andgrowintogametophores
3.Spermmustswimthroughafilmofmoisturetoreachtheegg
(Fertilization)
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4.Thezygotedevelopsintoasporophyteembryo
5.Sporophytegrowsalongstalk(seta)thatemergesfromarchegonium
6.Attachedbyitsfootthesporophyteremains
Nutritionallydependentonthegametophyte
(Meiosis)
7.Meiosisoccurs&haploidsporesdevelopinthecapsule
Capsuleismatureitslidpopsoffandsporesarereleased
Writeabriefreportonecologicalimportanceoffungi

Habitat–arediverse&widespread
foundinanyandeverykindofaquatic&terrestrialhabitat
areessentialforwell-beingofmostecosystems

Importance–theybreakdownorganicmaterial
andrecyclenutrients
allowingotherorganismstoabsorbessentialchemicalelements
usedasfood(mushrooms,applicationsforagriculture,breadtoantibiotics)
pineseedlingswithmycorhizaefungalassociationswhenplantedinsoil
survivebetterinabsorbingnutrients&protectstheseedling
somedocausediseasesinfood,plants&animals

Decomposers–feedoffdeadorganicmateriallikefallenlogs,animals

Parasitic–pathogenicsotheyabsorbnutrientsforcellsoflivinghosts

Mutualisticfungi–liveoffhostcellsbutreciprocatewithsomebenefits

Namethefourcharacteristicscommontolandplantsandcharophyceanalgae

SharetraitsSG22
Rosettecellulose–synthesisingcomplexes
Theybothpossessarosetteshapearrayofproteins
Peroxisomeenzymes–bothhaveenzymesintheirperoxisomes
Thatminimisethelossofcarbohydrate
Structureoftheflagellatesperm–resembleinlandplants
Cellplateformationduringcytokinesis–celldivisioniscomplex
DNA&RNAsequencessupporttheircloserelationtothecharophytes(Chara&Coleochaete)

Apicalmeristem,Alternationofgenerations,Multicellularembryos,sporesproducedinsporangia,gametagia

areabsentncharophyceans

2013NOV
Comparethecellstructureofaprokaryoticcellwithaeukaryoticcell(Memo2016)

Eukaryoticcell Prokaryoticcell
Nucleus Present Absent
Numberofchromosomes Morethanone One,butnottrue

chromosome
Celltype Usuallymulticellular Usuallyunicellular
Mitochondria Present Absent
Chloroplasts Present(inplants) Absent
Cellsize Large(10-100um) Small(1-10um)
Structuralcomplexity complex Muchsimpler

Namethesimilaritiesbetweenplantsandgreenalga(Memo2016)
Theybothpossesseukaryoticcells.
Theybothcarryoutphotosynthesis.
Cellwallmadeofcellulose.
Chloroplastswithchlorophyllsaandb.
1)Ringsofcellulose-synthesis;
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2)Peroxisomeenzymes;
 3)Structureofflagellatedsperm;
 4)Formationofaphragmoplast

Explainhowaphotosystemharvestslight
Aphotosystemiscomposedofareactioncentre
surroundedbyalight-harvestingcomplex
Eachlight-harvestingcomplexconsistofpigmentmolecules
includeschlorophyllaandb
andcarotenoidmoleculesboundtoaparticularproteins
thelight-harvestingcomplexesactlikeantennacomplexes
thentheyabsorbaphotonitistransmitted
frommoleculetomolecule
untilitreachesaparticularchlorophyllamolecule
thereactioncentre
atthecentreisaprimaryelectronacceptor
whichacceptsanexcitedelectronfromthereactioncentre
Readrestofthepage

BymeansofadiagramexplaintheprocessofdoublefertilizationfloweringplantsSG33,
Whenapollengrainlandsonsuitablestigmaitabsorbswater
andgerminatesbyproducingapollentube
thetubegrowsbetweenthecellsofthestyletowardstheovary
thenucleusdividedbymitosisfor2sperm
thetipofthepollentubeenterstheovule
throughtheymicropyle
anddischargesthe2orintheembryosac
thespermreachesthefemalegametophyte
onefertilisestheeggtoformazygote
theotherspermcombineswiththe2polarnuclei
toformatriploidnucleusinthemiddleofthelargecentralcell
thelargecellproduceendosperm
whichstoresfoodintheseed
theunionof2spermcellswithdifferentnuclei
ofthefemalegametophyteistermeddoublefertilization

**Distinguishbetweenradialandbilateralsymmetry
Radialsymmetryreferstoanyimaginaryslicethroughthecentralaxis
dividestheanimalintomirrorimages.
 Forexample,seaanemoned
oesnothavealeftsideandarightside.

Bilateralsymmetryitiswhenonlyoneimaginarycutdividestheanimal
 intomirror-imagehalves.
E.g.lobster,hasaleftandarightside.

NamethethreesubphylaofthephylumChordataandgiveanexampleofeach
Subphylum(tunicakes/seasquires)

Subphylum(amphioxus)

Subbylumvertebrate

2013JUN
Distinguishbetweenantigensandantibodies

 Anantigenisamacromolecule
 thatelicitsanimmuneresponse
 bybindingtoreceptorsofBcellsorTcells.
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 Andanantibodyisaproteinsecreted
 byplasmacells(differentiatedBcells)
 thatbindstoaparticularantigen;
 alsocalledimmunoglobulin.
 AllantibodymoleculeshavethesameY-shapedstructure
 andintheirmonomerformconsist
 oftwoidenticalheavychainsandtwoidenticallightchains.

Givethefunctionofeachofthefollowing:
Distaltubule–regulatestheK+andNaGconcentrationofbodyfluids
Collectingduct-carriesthefiltratethroughthemedullatotherenalpelvi
Proximaltubule-Conveysandhelprefinefiltrate
DescendinglimboftheloopofHenle-re-absorptionofwater
AscendinglimbofHenle-movementofNacloutofthefiltrate

2017JUN
DiscusstheeconomicimportanceofyeastwhichbelongstothekingdomFungi

 Playsanimportantroleinthebrewing&bakingindustry&winemaking
 Itformsalcoholicbeveragesunderanaerobicconditions
 AspecificspeciesformsCo2&alcohol
 Itcanbeusedasavitaminrichfood
 Playsavitalroleinformationofsilk
 Somefungi’sproduceantibiotics

Discussthetwogroupsofthedefencemechanismsofthebodyagainstharmfulagents
Specificmechanisms–partoftheimmunesystem
Consistofthehumoralimmuneresponse
Andthecellularimmuneresponse
Thatproduceantibodiesanddefencecellsagainstspecificantigens
Non-specificmechanisms–fightinageneralmanner
Againstanytypeofantigen
Aseriesofdefencemechanismsareincluded
Suchastheskinbarrieragainstforeignagents
Themucusandciliatedepitheliumoftheairway

2012NOV
Explainthestructureofdifferentzonesofprimarygrowthinaroottip
PrimaryGrowth–apicalmeristemisresponsibleforprimaryroot&stemgrowth
concentratednearthetip
rootsareundergroundstructurestoanchortheplant
andprovideameanstoabsorbnutrients
rootsareusedasstorageorgansforthefoodmaterialsproducedbytheshoot

1.Rootcap–massofparenchymacellsthatcoversthetipoftheroot
meristemaddsnewcapcellsasoldonesarelost
capisuniquefeautureofroots
functionistoprotectthecellunderitfromabrasion
andpenetratinginthesoil

2.Zoneofcelldivision–apicalmeristemunderandbehindtherootcap
Producingcellsthatgiverisetotheprimarybodyoftheplant
Divisionoccuralongtheedges
Protoderm–givesrisestotheepidermis
Procambium–producesxylem&phloem
Groundmeristem–producescortexpresentinmoststems
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3.Zoneofelongation–cellsstretchassmallvaluoleswithcytoplasmmerge
Cellularexpansionisresponsibleforpushingtherootcapforwardthroughthesoil

4.Zoneofmaturation–elongatingcellscompletetheirspecializationintotissues
Theybecomerecognizableduetotheroothairs

Describeasexualreproductionoffungi
 agenerationofoffspringfromasingleparent
 thatoccurswithoutfusionofgametes
 bybuddingordivisionofasingle-cellorentireorganisminto2ormoreparts
 reproduceasexuallybygrowing
 asfilamentousfungithatproducehaploidsporesbymitosis
 reproduceasexuallybygrowingsingle-celledyeast
 bycelldivisionorpinchingofsmall‘budcells’ofparentcells


